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ABSTRACT

An ethnomedicinal survey was carried out in Paderu division, Visakhapatnam District, Andhra Pradesh,
India. For documentation of important ethnomedicinal plants and information from local community about
their medicinal uses. The traditional knowledge of primitive khond tribe traditional uses was collected
through questionnaire and personal interviews during field trips. The identification and nomenclature of
the listed plants were based on the Flora of Andhra Pradesh. A total of 68 plants species belong to 56 genera
and 42 families were identified by taxonomic description and locally by ethnomedicinal knowledge of
people existing in the region.

Key words: Traditional practice, Khond primitive tribal communities, Ethnomedicinal plants, Paderu division, Visakhapatnam
district.

Introduction

India has a century’s old tradition of using medici-
nal plants and herbal medicines for the alleviation of
various diseases and ailments, as well as for the pro-
motion of health and happiness. Majumdar (1927)
has done scrutiny of literature of Indian medicine.
Kirtikar and Basu (1935 and 1975) and Chopra et al.
(1956, 1958, 1969) published well established docu-
ments on Indian medicinal plants, which were wor-
thy of reference till today. Janaki Ammal (1954)
stressed the need for seeking the help of the
aboriginals in the tribal regions of Assam, the
Himalayas, Andaman and Nicobar Islands and the
Western Ghats for ethnobotanical findings. This
plant based traditional knowledge has become a
recognised tool in search for new sources of drugs
and Neutraceuticals (Sharma and Mujumdar, 2003).
Some work on medicinal plants in relation to their

utilization and conservation has been conducted in
many parts of India (Padhye et al., 1992; Bhogaonkar
and Devarkar, 2002; Chaudhari and Hutke, 2002
and Khumbangmayum et al., 2005). Ethnomedicinal
plants are generally used for curing various ail-
ments like diabetes, dysentery, typhoid, and jaun-
dice. Different parts of the plant, including roots,
leaves, fruits, and flowers, are used for the treatment
of jaundice. Furthermore, jaundice is not just a dis-
ease rather a sign of a disease that occurs in the liver,
which indicates impairment of the liver functioning
(Abbasi et al., 2009; Janghel et al., 2019).

Materials and Methods

Study area

Paderu Division of Visakhapatnam District, Andhra
Pradesh, is the higher altitude zone in the hilly tracts
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of Eastern Ghats of Andhra Pradesh. It has the sec-
ond highest tribal population in Andhra Pradesh. It
lies in between latitudes of 17o-501 and 18o - 351 north
and longitude of 82o-171 and 83o-11 East with a total
geographical area of 3, 24,965 ha (Figure 1). Khonds
are chiefly residing in the densely wooded hill
slopes in the schedules areas of Visakhapatnam dis-
tricts of Andhra Pradesh. They are also known as
Samantha, Konda Kodu, Jatapu, Jatapu Dora, Kodi,
Kodu, Kondu and Kuinga. These terms are used for
Khonds in different areas of Paderu Division,
Visakhapantnam districts. The Khonds mainly sub-
sist on cultivation. They are experts in Podu cultiva-
tion. They grow millets like Ragi, Sama and Korra
and Oil seeds like niger, castor and pulses like red
gram in podu fields.

Methodology

Information on the use of medicinal plants was col-
lected during year 2021 - 2022 through field surveys
in different interial villages of the Paderu Division,
Visakhapatnam district. The questionnaires were
devised to identify the indigenous knowledge of
plant-based remedies from primitive khondu
people. Information was gathered through semi-
structured interviews that were held with selected
knowledgeable men and women khondu tribes. At
the end of each interview, the plant specimens were

collected, dried by using routine botanical collection
and herbarium techniques, identified and preserved
(Jain and Rao, 1977). The representative taxa were
collected and identified with the help of floras
(Pullaiah and Ramamurthy, 2002; Pullaiah et al.,
2007) and made into herbarium. The voucher speci-
mens were housed in the Botany Department Her-
barium (BDH), Department of Botany, Andhra Uni-
versity, Visakhapatnam.

Results and Discussion

During exploration trips, medicinally useful infor-
mation have been recorded on 68 plant species be-
longing to 56 genera and 42 families were recorded
which are exploited by the Khond tribes for their
healthcare. The family wise analysis of
ethnomedicinal data revealed that out of 42 families
the dominant ones are Fabaceae represented by 6
species followed by Apocyanaceae  5 species,
Vitaceae, Mimosaceae, Menispermaceae, Malvaceae
and Discoreaceae with 3 species each, Sapotaceae,
Ebenaceae, Caesalpiniaceae, Asteraceae, and
Anacardiaceae with 2 species each, remaining 30
families were single species. From the present study
it is clearly evident that the local people used trees
(28), followed by shrubs (17) climbers (14) and herbs
(9) (Table. 1). Depending upon the plant part used
for medicinal purposes leaf constitutes the highest

Fig. 1. Study area Map. (Paderu division, Visakhapatnam District)
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Table 1. Traditional medicinal plants used by Khondu tribes, Paderu Division, Visakhapatnam District.

S.No Botanical Name Family Habit Ailment Parts Uses

1 Abrus precatorius Fabaceae Climber Abortion Root Decoction
2 Abutilon indicum Malvaceae Shrub Dysentery Leaf Paste
3 Acacia leucophloea Mimosaceae Tree Tooth ache Stem bark Decoction

Wounds Stem bark Paste
4 Acacia nilotica Mimosaceae Tree Diarrhoea Stem bark Decoction

Leucoderma Leaf Paste
Leucorrhoea Gum Paste

5 Acacia torta Mimosaceae Shrub Whooping cough Root Bark Paste
Wounds Stem bark Paste

6 Agave cantala Agavacaceae Shrub Bruises Leaf Juice
Purgatives Leaf paste

7 Ailanthus excelsa Simaroubaceae Tree Dysentery in poultry Stem bark Powder
Epilepsy Stem bark Powder

8 Alangium salviifoliiumAlangiaceae Shrub Bone fracture Root Paste
Constipation Root Bark Powder
Fever Root Decoction

9 Alstonia scholaris Apocyanaceae Tree Malaria Stem bark Decoction
10 Alstonia venenata Apocyanaceae Tree Anthelmintic Stem bark Decoction

Stomach pain Stem bark Paste
Syphilis Fruit Paste

11 Ampelocissus latifolia Vitaceae Climber Boils and Wounds Leaf Paste
Ringworm Root Paste

12 Anamirta cocculus Menispermaceae Climber Contraction of uterus Leaf Paste
13 Andrographis Acanthaceae Herb Boils and Blisters Leaf Paste

paniculata Cholera Leaf Paste
Diarrhoea Leaf Paste

14 Aristolochia Artistolochiaceae Herb Eczema Leaf Juice
bracteolata Cuts and wounds Leaf Paste

Leucorrhoea Stem Juice
Snake bite Leaf Paste

15 Asparagus recemosus Asparagaceae Climber Bronchitis Root Paste
Diabetes Root Powder
Tumours Root Powder
Wounds Root Paste

16 Atalantia monophylla Rutaceae Shrub Rheumatoid Fruit Juice
Scabies Root Bark Paste

17 Blumea axillaris Asteraceae Herb Cooling effect Leaf Paste
Jaundice Leaf Juice
Skin diseases Leaf Paste

18 Bombax ceiba Bombacaceae Tree Boils and Sores Flower Paste
Pimples and complexion Stem Paste

19 Boswellia serrata Burseraceae Tree Insect repellent Stem Powder
Scrofula Stem bark Paste
Diarrhoea Stem bark Paste
Chronic ulcers Resin Paste

20 Butea monosperma Fabaceae Tree Abdominal disorders Stem Powder
Backache Flower Paste
Menorrhagia Stem bark Paste

21 Caesalpinia bonduc Caesalpiniaceae Shrub Epilepsy Root Bark Pills
Abortion Seeds Powder

22 Careya arborea Lecythidaceae Tree Body swelling Bark Paste
23 Caryota urens Arecaceae Tree Dyspepsia Infloroscenece Sap

Tympanites Leaf Powder
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Table 1. Continued ...

S.No Botanical Name Family Habit Ailment Parts Uses

24 Senna auriculata Caesalpiniaceae Shrub Diabetic ulcers Whole Plant Powder
Burns Leaf Powder
Bone fracture Leaf Paste

25 Cissus quadrangularis Vitaceae Climber Loss of appetite Stem Powder
26 Cissus vitiginea Vitaceae Climber Scabies Leaf Paste
27 Cleistanthus collinus Euphorbiaceae Tree Insect repellent Leaf Powder

Rheumatoid arthritis Root Bark Paste
28 Cleome viscosa Cleomaceae Herb Cuts and Wounds Leaf Paste

Earache Leaf Juice
Toothache Leaf Juice

29 Rotheca serrata Verbenaceae Shrub Asthma Root Decoction
Insect repellent Leaf Powder

30 Clitoria ternatea Fabaceae Climber Antiemetics Root Juice
Brain tonic Seed Powder

31 Crotalaria retusa Fabaceae Shrub Ckicken pox Root Paste
32 Crotalaria verrucosa Fabaceae Shrub Scabies Leaf Paste

Scorpoin sting Root Paste
Snake bite Root Paste

33 Curculigo orchioides Hypoxidaceae Herb Jaundice Rhizome Decoction
Ophthalmic diseases Rhizome Paste

34 Curcuma Zingiberaceae Herb Anasarca Rhizome Paste
pseudomontana Cooling effect Rhizome Decoction

35 Dalbergia latifolia Fabaceae Tree skin diseases Stem bark Paste
Oedema Root bark Juice

36 Dioscorea bulbifera Diascoreaceae Climber Dyspepsia Leaf Juice
Centipede bite Root Paste

37 Dioscorea oppositifolia Diascoreaceae Climber Cuts and Wounds Leaf Paste
38 Dioscorea pentaphylla Discoreaceae Climber Insecticide Tuber Powder

Rheumatism Tuber Paste
39 Diospyros Ebenaceae Tree Joint pains Stem bark Paste

melanoxylon
40 Diospyros sylvatica Ebenaceae Tree Fits Stem bark Paste
41 Dodonaea viscosa Sapindaceae Shrub Muscle pain Stem bark Decoction

Epilepsy Leaf Juice
42 Ehretia microphylla Boraginaceae Shrub Ulcers and Wounds Stem bark Powder

Debilis and syphilis Root Paste
43 Hymenodictyon Rubiaceae Tree Cuts and wounds Stem Paste

orixense
44 Ichnocarpus frutescens Apocynaceae Shrub Hemorrhagic Root Paste
45 Kalanchoe laciniata Crassulaceae Herb Bone Fracture Leaf Paste

Carbuncle Leaf Paste
46 Leonotis nepetiifolia Lamiaceae Shrub Skin diseases Whole Plant Paste
47 Litsea  deccanensis Lauraceae Tree Boils Stem bark Paste

Body pains Stem bark Paste
Cuts Bark Paste

48 Litsea glutinosa Lauraceae Tree Paralysis Stem bark Powder
Snake bite Stem bark Paste

49 Madhuca longifolia Sapotaceae Tree Stomach pains Root Paste
50 Manilkara hexandra Sapotaceae Tree Eyesight Root Paste
51 Semecarpus Anacardiaceae Tree Menstrual disorders Fruit Paste

anacardium
52 Sida acuta Malvaceae Herb Nervous weakness Whole Plant Powder



S338 Eco. Env. & Cons. 28 (December Suppl. Issue) : 2022

Table 1. Continued ...

S.No Botanical Name Family Habit Ailment Parts Uses

53 Sida cordata Malvaceae Shrub Paralysis Leaf Juice
Dysentery Whole Plant Paste

54 Smilax zeylanica Smilacaceae Climber Paralysis Tuber Paste
55 Solanum anguivi Solanaceae Shrub Pains Leaf Paste

Scabies Seed Paste
Tooth ache Seed Paste

56 Soymida febrifuga Meliaceae Tree Menstrual disorders Stem bark Decoction
57 Sphaeranthus indicus Asteraceae Herb Impotency Root Powder

Gastric trouble Flower Paste
58 Spondias pinnata Anacardiaceae Tree Dysentery Stem bark Decoction
59 Stemona tuberosa Stemonaceae Climber Dysentery Root Paste

Fever Tuber Paste
60 Sterculia urens Sterculiaceae Tree Rheumatic pains Stem bark Paste
61 Terminalia chebula Combretaceae Tree Cough Fruit Powder

Dysentery Fruit Devotion
62 Thespesia populnea Malvaceae Tree Skin diseases Leaf Paste

Dysentery Stem bark Devotion
63 Tiliacora acuminata Menispermaceae Climber Snake bite Root Paste

Cough Leaf Paste
64 Tinospora cordifolia Menispermaceae Climber Bone fracture Stem Paste

Cancer Root Paste
Cuts Stem Paste

65 Woodfordia fruticosa Lythraceae Shrub Leprosy Stem bark Paste
66 Wrightia arborea Apocynaceae Tree Snake bite Latex Milk
67 Wrightia tinctoria Apocynaceae Tree Psoriasis Leaf Paste
68 Xylia xylocarpa Mimosaceae Tree Gonorrhoea Root bark Paste

percentage (35) followed by stem bark (26), root (22),
stem (8), Root bark (7), fruit (5), whole plant, tuber,
seed and rhizome (4) each one, flower (3) and bark
(2), remaining were single species. Intensive survey
and repeated personal interviews in different pock-
ets resulted in coming across 76 diseases in the area.
A total of 70 species reported in the present study
are used in curing 76 different ailments are Abdomi-
nal disorders (1), abortion (2), Anasarca (1), anthel-
mintic (1), antiemetic (1), asthma (1), Backache (1),
Body pains (1), Body swelling (1), Boils and Blisters
(3), Boils and Sores (1), Boils and Wounds (1), Bone
fracture (4), Brain tonic (1), Bronchitis (1), Bruises
(1), Burns (1), Cancer (1), Carbuncle (1), Centipede
bite (1), Cholera (1), Chronic ulcers (1), Ckicken pox
(1), Constipation (1), Contraction of uterus (1), Cool-
ing effect (2), Cough (2), Cuts (2), Cuts and wounds
(4), Debilis and syphilis (1), Diabetes (3), Diarrhoea
(3), Dysentery (8), Dyspepsia (1), Earache (1), Ec-
zema (1), Epilepsy (3), Eyesight (1), Fever (2), Fits
(1), Gastric trouble (1), Gonorrhoea (1), Hemorrhage
(1), Impotency (1), Insect repellent (4), Jaundice (2),
Joint pains (1),  Leprosy (1), Leucoderma (10),  Loss
of appetite (1), Malaria (1), Menstrual disorders (3),

Muscle pain (1),  Nervous weakness (1), Oedema (1),
Ophthalmic diseases (1), Pains (1),  Paralysis (1),
Pimples and complexion (1) Psoriasis (1), Purgatives
(1),  Rheumatism (3), Ringworm (1), Scabies (2),
Scorpoin sting (1), Scrofula (1), Skin diseases (4),
Snake bite (5), Stomach pain (2), Syphilis (1), Tooth
ache (3), Tumours (1), Tympanites (1), Ulcers and
Wounds (3), Whooping cough (1) and Wounds (3).
The most commonly treated disease was dysentery
8 plants were used by local Khondu tribal people of
Paderu Division, Visakhapatnam District.

Among the different plant parts, the leaves (35)
are the most frequently used for the treatment of
diseases followed by  stem bark (26), root (22), stem
(8), root bark (7), fruit (5), whole plant , tuber, seed
and rhizome with (4), flower (3), bark (2) and gum,
inflorescence, latex and resin were consist single (1)
species. There is no standardized measure on the
dose for most of the ethnomedicines in the study
area. The dose depends on the traditional healer that
prepares the herbs for medicinal purpose or it may
also depend upon the disease severity (Sakina
Mussarat et al., 2014). Mode of preparation and uses
of plants mostly form of Paste (80, 67%) followed by
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powder (22, 18%), decoction (12, 10%), juice, milk,
paste, pills and sap were combined (5, 4%). Most of
the ethnomedicines are prepared using single plant
in the region while some others are prepared by the
mixing parts of more than one plant. Sudhakar and
Vedavathy (1999) reported 67 edible plants belong-
ing to 59 genera and 41 families used by the tribals
of Chittoor district. Rao and Reddy (Rao and Reddy
1999) studied about traditional medicine for the
treatment of bone fracture for human beings and
cattle with the paste of leaves of Pupalia lappacea in
Ranga Reddy district. Shanmukha Rao (2004) stud-
ied about ethnobotany of Pathapatnam Mandal,
Srikakulam district. He reported 158 species belong-
ing to 68 genera and 54 families.

Conclusion

The ethnomedicinal plants demonstrated the pres-
ence of several phytochemicals in them and dis-
played phenolic and flavonoid compounds with
hepatoprotective properties in most of the experi-
mental studies performed with these plants. Never-
theless, very few studies are carried out on the scien-
tific validation of medicinal plants by means of bio-
chemical, clinical, and pharmacological screening to
validate the healing folklore medicine. In the future,
it is, therefore, very important to pursue steps that
do not deviate from shifting the view of tribal
people toward their indigenous belief in the treat-
ment of healing to develop successful drugs or to
discover new potential sources of drugs.
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The present study focused on the ethnomedicinal uses of climbers and woody lianas species in Chintapalli Mandal, 

Alluri sitarama Raju district, Andhra Pradesh, India. A total of 60 climbing and woody lianas species belonging to 48 

genera and 25 families were recorded in the ten study plots. Out of 25 families with regard to the number of species 

found within families, Apocynaceae was the most diverse climbing and woody lianas family in samples being 

represented by 13 species, followed by Convolvulaceae with (10 species), Fabaceae with (5 species), Vitaceae and 

Diascoriaceae with (4 species). Four families Aristolochiaceae, Cucurbitaceae, Rhamnaceae and Smilacaceae with (2 

species). Sixteen Families were represented by single species. Lianas are even rich in the field of ethnomedicine having 

diverse group of active biomolecules. 
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INTRODUCTION 
Lianas, or woody vines, are important structural 

components of tropical forests as well as non-timber 

forest products (NTFP) used for multiple purposes 

around the world [1]. Climbers and lianas, also 

collectively called ‘vines', are treated as a special type of 

life form class since they depend for their support on 

other self supporting plants or artificial props. Woody 

climbers are called lianas. Lianas and climbers represent 

a very conspicuous and dominant growth form in 

tropical forests. The ecological importance of lianas is 

well documented, since they are of fundamental 

importance in the functioning of ecosystems as 

competing with trees either directly or indirectly. They 

act as key ecological components of whole forest in 

transpiration, carbon sequestration and forest 

regeneration [2]. Lianas are capable of growing very 

rapidly in length and large lianas generally grow to the 

canopy casting shadow on their host trees, thereby 

reducing their photosynthesis and consequent growth 

rates [3]. Although by growing from tree to tree, lianas 

might increase tree stability, trees with lianas suffer 

higher mortality rates than liana free trees [4]. Lianas are 

suggested to have a key role in the adaptation of 

vertebrate locomotors in the tropical forests of Africa, 

Asia, and Neotropics [5]. The harvesting of NTFPs has 

been a matter of concern in economic and biodiversity 

conservation arenas [6]. Lianas are the important 

resources for the local communities providing medicine, 

food, artisan work, construction material of traditional 

house, hunting tools. Lianas may be especially important 

in remote areas where regular "modern" western 

medicines and various other products are not easily 

available and accessible [7]. Lianas play important role 

for not only human beings but also for insects, birds and 

arboreal animals i.e. monkeys as a food plant especially 

other food sources are scarce in dry season [8-11]. 

Therefore the reliance on the forest by indigenous 

peoples is often mentioned as a reason for conservation 

of forest. The aim of the present study was 

ethnomedicinal significance of climbing and woody 

lianas species in the study area. 

 

MATERIAL AND METHODOLOGY 
Study area 

Chinthapalli Mandal located on the 

north-eastern part of Alluri Sitarama Raju District, it lies 

between 17
0 

44’22’’ North latitude to 18
0 

04'29'' North 

and 82
0 

16'00'' East to 82
0 

38'04'' East. In this area the 

primitive tribal people like Khondu, Mali, Konda Dora, 

Valmiki, Nuka Dora and Gadaba people were residing in 

interial pockets of this Mandal, they depended for their 

healthcare on wild medicinal plants.  

 

 

Botany 
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METHODOLOGY 
The present study was carried out through 

extensive field visits during April 2021- to May 2022 

and collected information on traditional uses of lianas 

used in preparation of crude herbal by the tribal people 

living in the Chintapalli Mandal, Alluri sitarama Raju 

District, Andhra Pradesh. A random questionnaire was 

conducted. The information listed in tabular form 

including the plant name. The plants were identified with 

standard floras and voucher specimen deposited in the 

Botany Herbarium, Andhra University, Visakhapatnam. 

 

RESULT AND DISCUSSION 
A total of 60 climbing and woody lianas species 

belonging to 48 genera and 25 families were recorded in 

the ten study plots. Out of 25 families with regard to the 

number of species found within families, Apocynaceae 

was the most diverse climbing and woody lianas family 

in samples being represented by 13 species, followed by 

Convolvulaceae with (10 species), Fabaceae with (5 

species), Vitaceae and Diascoriaceae with (4 species). 

Four families Aristolochiaceae, Cucurbitaceae, 

Rhamnaceae and Smilacaceae with (2 species). Sixteen 

Families were represented by single species 

Acanthaceae, Annonaceae, Asparagaceae, Basellaceae, 

Caesalpiniaceae, Celastraceae, Combretaceae, 

Euphorbiaceae, Malphigiaceae, Menispermaceae, 

Oleaceae, Passifloraceae, Periplocaceae, 

Ranunculaceae, Sapindaceae and Stemonaceae. Out of 

60 species of climbers and woody lianas species the 

twining plants were greatly stem climbers represented by 

38 species followed by Twinner lianas 8 species, Tendril 

climbers were 6 species, Scramblers were 3 species, 

Branch climber1 species, Hook climber 1 species, 

Petiole climber 1 species, Tendril climbing liana 1 

species and Watch-spring climbers 1 species. (Fig 1) 

which were used by rural communities for fulfilling their 

daily life needs. 

 

The name of the plant parts in different plant 

species are used out of 60 plant species. Leaves 20 

species followed by Root 11 species, whole plant 9 

species, Stem and tubers each one have 8 species, Fruit 2 

species and Bark and seed 1 species (Fig. 2). Which are 

used for ethnobotanical exploration. 

 

 
Fig 1: Habit wise analysis of Climbers and woody lianas species 

 

 
Fig 2: Plant Parts wise uses of Ethnomedicinal climber and Woody lianas species 
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Table 1: Climbers and woody lianas species and their ethnomedicinal uses in the Study area 
S. No Plant name Family Vernacular name Ethnomedicinal uses of Parts Habit 

1 Ampelocissus latifolia Vitaceae Dobba teega Stem: anorexia TC 

2 Anodendron paniculatum Apocynaceae Atukudu teega Bark: bone fracture TW-L 

3 Argyreia nervosa Convolvulaceae Samudra pala Stem: wounds; leaf: skin ailments TW-L 

4 Aristolochia bracteolata Aristolochiaceae Nalleswari Whole plant: purgative, Snake bite TW 

5 Aristolochia indica Aristolochiaceae Gadida gadapa Root: snake-bite TW 

6 Artabotrys hexapetalus Annonaceae Teega sampangi Leaf: fertility; flowers scented HC 

7 Asparagus racemosus Asparagaceae Pilli teegalu Tuber: aphrodisiac TW 

8 Basella alba Basellaceae Batchali Leaf: vegetable TW 

9 Bauhinia vahlii Caesalpiniaceae Addaku Leaves: meal plates; young fruits: eaten, 

vegetable 

TW-L 

10 Butea superba Papilionaceae Teega moduga Seed: abortifacient TW 

11 Cajanus scarabaeoides Papilionaceae Adavi kandi Whole plant: manure TW 

12 Cardiospermum halicacabum Sapindaceae Chinna budda kashe Leaf: piles WC 

13 Cayratia pedata Vitaceae Edakula mandulamari Leaf: venereal diseases TC-L 

14 Celastrus paniculatus Celastraceae Malleru teega Stem bark: abortifacient SC 

15 Cissus quadrangularis Vitaceae Nalleru Stem: bone fracture TC 

16 Cissus vitiginea Vitaceae Adavi draksha Stem bark: wounds TC 

17 Combretum albidum Combretaceae Bontha teega Root bark: veterinary (wounds) TW-L 

18 Cryptolepis buchananii Periplocaceae Budda pala teega Root: veterinary (galactogogue) TW 

19 Cryptostegia grandiflora Apocynaceae Rubberu teega Leaf: toxic TW 

20 Cuscuta chinensis Convolvulaceae Pashi teega Whole plant: galactogogue TW 

21 Decalepis hamiltonii Apocynaceae Maredu gadda Tuberous root: prickled, made surbath, tonic TW-L 

22 Dioscorea alata Dioscoreaceae Bellam gadda Tuber: vegetable TW 

23 Dioscorea bulbifera Dioscoreaceae Chenna gadda Tuber: vegetable; sexual vigour TW 

24 Dioscorea hispida Dioscoreaceae Magasiri gadda Tuber: vegetable; sexual vigour TW 

25 Dioscorea pentaphylla Dioscoreaceae Govinda gadda Tuber: vegetable; indigestion TW 

26 Diplocyclos palmatus Cucurbitaceae Linga donda Leaf: rheumatism; fruit: diarrhoea TC 

27 Dregea volubilis Apocynaceae Bandi gurija Leaf: rheumatism, snake-bite Tw-L 

28 Gymnema sylvestre Apocynaceae Poda patri Leaf powder: diabetes TW 

29 Hemidesmus indicus Apocynaceae Sugandhi pala Root: tonic, cooling TW 

30 Hiptage benghalensis Malphigiaceae Madhavi lata Leaf: fodder TW-L 

31 Holostemma ada-kodien Apocynaceae Pala gurugu Root: mouth ulcers TW 

32 Ichnocarpus frutescens Apocynaceae Nalla teega Root: diabetes TW 

33 Ipomoea hederifolia Convolvulaceae Kasiratnamu Root: tonic TW 

34 Ipomoea nil Convolvulaceae Kolli teega Whole plant: ulcers; flowers: worship TW 

35 Ipomoea pes-caprae Convolvulaceae Balabandhi teega Leaf: rheumatism TW 

36 Ipomoea pes-tigridis Convolvulaceae Puli adugu teega Whole young plant: fodder TW 

37 Ipomoea quamoclit Convolvulaceae Tarulata Leaf: hemorrhoids TW 

38 Ipomoea sepiaria Convolvulaceae Puriti teega Whole plant: fodder TW 

39 Jasminum auriculatum Oleaceae Mollalu, adavimalle Leaf: tympany TW-L 

40 Leptadenia reticulata Apocynaceae Mukku tummudu teega Whole plant: aphrodisiac TW 

41 Macroptilium atropurpureum Papilionaceae Gulabi chikkudu Pasture plant TW 

42 Millettia racemosa Papilionaceae Nela tangedu Stem bark: fever TW 

43 Mucuna pruriens var. hirsuta Papilionaceae Dula dundi Root: skin disease TW 

44 Naravelia zeylanica Ranunculaceae Pulla batchali Leaf: cooling agent PC 

45 Operculina turpethum Convolvulaceae Tagada Whole plant: purgative TW 

46 Passiflora foetida Passifloraceae Pasi jumiki Leaf: head-ache TC 

47 Pergularia daemia Apocynaceae Dustapu teega Leaf: stomach ache TW 

48 Rivea hypocrateriformis Convolvulaceae Boddi kura Root: snake bite TW 

49 Sarcostemma acidum Apocynaceae Pulla kaadalu Whole plant: burns; bone fracture BC 

50 Secamone emetica Apocynaceae Konda pala Fruit: emetic TW 

51 Smilax perfoliata Smilacaceae Nageti dumpa Tuber: abortifacient TW 

52 Smilax zeylanica Smilacaceae Firangi mokka Root: leucorrhoea TW 

53 Stemona tuberosa Stemonaceae Kanepu teega Tuber: fever TW 

54 Thunbergia alata Acanthaceae pula teega Leaf: bone fracture, head ache TW 

55 Tinospora cordifolia Menispermaceae Tippa teega Root: cardiac stimulant; whole plant: snake 

bite 

TW 

56 Tragia involucrata Euphorbiaceae Doola gondi Leaf: stomach pain due to Nematodes TW 

57 Trichosanthes tricuspidata Cucurbitaceae Avva pandu Fruit: ear-ache TC 

58 Tylophora indica Apocynaceae Mekameyani aku Stem: urinary troubles; leaf: asthma TW 

59 Ventilago denticulata Rhamnaceae Surati chekka Leaf: skin disease SC 

60 Ventilago maderaspatana Rhamnaceae Gali vana teega Stem bark: aphrodisiac SC 

Scramblers (SC), Root climbers (RC), Twiners (TW), Tendril climbers (TC), Petiole climbers (PC), Branch climbers (BC), Hook 

climbers (HC), Watch-spring climbers (WC). 

 

Climbers are used by local people in many 

different ways. The principle uses of lianas viz. 

medicine, food, artisan work, construction of traditional 

houses, etc. It is clear that climbers are an important 

resource for local communities, particularly for 

medicinal reasons. The climbing and lianas plants used 
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for different ailments like burns; bone fracture, cooling 

agent, abortifacient, skin disease, aphrodisiac, anorexia, 

wounds, diarrhoea, head-ache, ear-ache, venereal 

diseases, purgative, Snake bite, veterinary 

(galactogogue), sexual vigour, diabetes, mouth ulcers, 

haemorrhoids, piles and asthma. The most commonly 

used medicinal climbers were recorded from the study 

area viz. Artabotrys hexapetalus, Celastrus paniculatus, 

Diplocyclos palmatus, Aristolochia bracteolate, 

Aristolochia indica, Dioscorea alata, Dioscorea 

bulbifera, Tinospora cordifolia, Tragia involucrate, 

Dregea volubilis, Cardiospermum halicacabum etc,. 

Many researchers also have done some works on lianas. 

In 2014, Darlong and Bhattacharyya reported the lianas 

of Tripura [12]. In 2015, Krishnamani reported some 

lianas in Western Ghats of India like Entada rheedii, 

Gnetum ula, Erycibe paniculata, Hiptage benghalensis, 

Olax scandens, Schefflera venulosa and Spatholobus 

parviflorus [13]. In 2015, Barik et al., reported diversity 

of lianas in Eastern Himalayas and Northeastern India 

like Argyreia nervosa, Phanera vahlii, Cayratia pedata 

and Gouania leptostachya [14]. 

 

CONCLUSIONS 
Diversity of the medicinally important lianas is 

very rich across the Alluri Sitarama Raju District. This 

information focused on medicinally important lianas 

distributed widely in the district so guidelines should be 

developed for the management of the medicinal lianas, 

aimed at sustainable use of valuable recourses. Present 

work gives further insights for the determination of 

biological activities of lianas used in traditional 

medicines. This provides an excellent platform towards 

the novel drug preparations for various ailments and this 

would indirectly help to improve the economy of tribal 

communities and informal settlements. 
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ABSTRACT 

This study analyses the growth and instability of major crop productivity in Andhra Pradesh by 

districts.  Agriculture sector is the principal source of livelihood for over 70 percent of total population in 

Andhra Pradesh. It contributes about one-third of the State’s Gross State Domestic Product. The newly 

formed Andhra Pradesh State, has huge potential to develop agriculture and allied sectors. Though it has 

a total cultivated area of 6.35 million hectares ranked 8th in India. However, Production productivity of 

some crops in Andhra Pradesh is low and volatile.  Agriculture in Andhra Pradesh is largely dependent 

on nature and yield of crops is very sensitive to variations in rainfall. There is diversity in crops as well as 

differences in land ownership.  However, in recent times agricultural production has improved. This 

study highlights the importance of yielding seeds, chemical fertilizers, pesticide use, plant protection 

measures, irrigation, mechanization, modern technology, etc. in achieving productivity. By using these, 

the diversification between the districts of Andhra Pradesh can be reduced and agricultural activities can 

be carried out profitably. 

 

Introduction 

Agriculture sector is exposed to a variety of risks, particularly crop production is characterised by 

high variability of production outcomes or production risks. Though there is a need to increase 

agricultural production and growth, the increase in instability accompanied is of concern. The instability 

in production leads to risk in farming and affects famers income. The farmers face risks like production 

risk, price risks, technology risks, weather aberrations, pest and diseases, etc. In this context this paper 

attempts to examine the risk in major rainfed crops of Andhra Pradesh. The study has estimated the 

district wise growth and instability of major dryland crops for the period 1990 onwards. The crops 

selected for the study include groundnut, cotton, maize, sorghum and castor. The analysis is confined to 

those districts which account for 80 per cent of area under the crop. The instability in area, production 

and yield were computed using instability index. Further, the production risk, measured in terms of 

variance was decomposed into different components. The decomposition of production variability into 

area and yield variability shows that fluctuations in yield have been a dominant source of production 
variability. Improvements in yield largely arise out of adoption of better technologies from time to time. 

The production of maize increased from 1990s with growth rate more than 9 percent while sorghum 

showed decline. There was a fall in production of ground nut and castor. The production of cotton 
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increased with expansion in area and the change in area was 12.03 per cent, the instability in cotton 

productivity was higher (27.57) during early period while in later period production instability was the 

highest. The risks due to instability in production needs to be managed by some informal measures like 

avoiding risky crops, diversification and other formal mechanisms like insurance, minimum support 

price, contract farming, futures, etc. 

The newly formed Andhra Pradesh State, popularly known as the “rice bowl of India” has huge 

potential to develop agriculture and allied sectors. Agriculture is the backbone of Andhra Pradesh. Most 

of the people of the state are cultivators who earn their living by cultivating the lands of their forefathers. 

The Economy of Andhra Pradesh is primarily agrarian, with agricultural sector contributing 33% to 

Gross Domestic Product (GDP) and employing 62% of the total workforce. However, the state lagged 

behind in agricultural development.  A large number of farmers are engaged in subsistence farming, 

cultivating only staple food crops with low productivity. A large number of farmers are engaged in 

subsistence farming, cultivating only staple food crops with low productivity. They are mainly farming 

only for family nutrition and family food security.  Paddy is the main crop. It is mostly cultivated during 

the kharif season between June and September, and two-thirds of the land is under paddy cultivation. 

Crops grown during the Rabi season (October-April) are mainly restricted to irrigated land.  In addition, 

maize, ragi (finger millet), arhar (pigeonpea), moong (green gram), groundnut, til (sesame), mustard, 

nigerseed, jute, mesta, cotton, sugarcane, and horticultural crops are cultivated in the state. Andhra 

Pradesh is also an important producer of horticulture crops. The National Horticulture Mission 

(NHM)has identified the state as having the potential to enhance exports of banana, mango, grapes, 

papaya, brinjal, guava and cabbage. Diversification has been identified as one of the potential ways of 

enhancing growth and ensuring stability in agriculture.  Therefore, an attempts is made in this document 

to critically analyse the performance of agriculture overtime at the aggregate and district level to arrive at 

appropriate policy measures towards bootings agricultural production, profitability and productivity. 

 The cropping intensity in the state is close to 165%. High yielding varieties cover about 88% of 

the total cropped area, but the use of fertilizers and pesticides is low, at 60 kg and 0.15 kg per hectare, 

respectively. Crop yields are low as compared to their corresponding all-India averages. Agriculture in 

the state is also highly vulnerable to extreme climatic shocks of floods, cyclones and droughts that makes 

it highly unstable. 

2 Data and methods 

In this paper, we collect data, and analyse a period of 2018-2019 to 2019-2020 on crops yields 

and several other aspects. The data on crop yields were compiled from Agricultural Statistics of Orissa at 

a Glance (GoO, various years) and data on rainfall –a weather parameter was obtained from the India 

Metrological Department (IMD). In order to understand the behaviour of growth and instability in crop 

yields, the entire period is divided into two sub-periods: (i) 1967-68 to 1987-88 (green revolution), and 

(ii) 198889 to 2014-15 (post-green revolution). 

 

The study used time series data Extending from 2000-2001 to 2019-2020, it covers the area, 

production, productivity, prices of agricultural crops and rainfall of selected millets. Sorghum is one of 

the important crops between millet and five districts have been selected. 50 per cent share in Gross in 

Andhra Region data sources are diverse Publications released by the Directorate Economics and 

Statistics, Andhra Pradesh.  

 

3.Results and discussion 

3.1 Disparities in agricultural development 

The growth in area under different crop groups over the period of 2019-2020 was analysed using 

the exponential growth function.  Before addressing key research questions, we assess the level of agricultural 

development across districts in Odisha by constructing a composite index of agricultural development (ADI) based 

on the following indicators: (i) % share of cultivable land in total land area, (ii) % of cultivable area sown, (iii) % 

of gross cropped area (GCA) irrigated, (iv) cropping intensity in %, (v) % of GCA under high yield rice varieties 

(HYV), (vi) fertilizer use per hectare of GCA, (vii) road density, in km per 100 sq km, (viii) share of agricultural 

credit in total credit and, (ix) average yield of rice in kg/ha. 
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Food-grains Production 

The total Food-grains production in the State is recorded 175.12 lakh tonnes in 2019-20 as 

against 149.56 lakh tonnes in 2018-19 showing an increase of 17.09 percent. The foodgrains 

production is increased in the districts of West Godavari, East Godavari, Guntur, Krishna and SPS 

Nellore districts during the year 2019-20 over the previous year i.e 2018-19. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kharif Food-grains Production 

The production of food-grains during kharif season 2019-20 is 87.77 lakh tonnes as against 84.34 

lakh tonnes in 2018-19, showing an increase of 4.07 percent. The major increase in production is 

registered in Srikakulam, Vizianagaram, Visakhapatnam, Prakasam and SPS Nellore Districts. 

Rabi Food-grains Production 

The production of food-grains during Rabi season was 87.35 lakh tonnes during 2019-20 as 
against 65.22 lakh tonnes in 2018-19, showing an increase of 33.93 percent. The estimated production of 

foodgrains in the State from 2015-16 to 2019-20 is given in Table 

The above bar graph shows the yield of food crops grown in Andhra Pradesh during Kharif and Rabi 

period 2015-2016 to 2019-2020. Fluctuations in crop yields occur in all other years except between 2019-

2020. Food crop yields remained virtually unchanged in all other years of the kharif period except in 

2015-2016.  But during the Rabi period there were fluctuations in all the remaining years except between 

2017-2018 and 2019-2020. 
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Detailed table -1: Yield per hectare of principal crops in Andhra Pradesh by districts 2019-20 (Yield in 

kgs/hectare) 
 

Detailed table -2: Yield per hectare of principal crops in Andhra Pradesh bydistricts 2019-20(Yield in kgs/hectare) 

Paddy: Paddy is the principal crop extensively cultivated in all the- districts of the state both during 

Kharif and Rabi seasons. Paddy crop accounted for 31.51 percent of the total cropped area, 78.29 percent 

of the total food-grains production during 2019-20. The area under Paddy during 2019-20 was 23.56 lakh 

hectares as against 22.08 lakh hectares in 2018-19, showing an increase of 6.70 percent. West Godavari 

district is at the top with an area of 3.94 lakh hectares, followed by East Godavari (3.87 lakh hectare) and 

Krishna ( 3.15 lakh hectare) and Guntur ( 2.47 lakh hectares). The production of Paddy during 2019-20 

was 137.10 lakh tonnes as against 123.52 lakh tonnes in 2018-19, showing an increase of 10.99 percent. 

Jowar:Jowar is also one of principal Food-grain crop in the State. It is sown both in Kharif and Rabi 

seasons mostly under rain fed conditions. This crop accounted for 2.07 percent of the total cropped area 

during the year 2019-20 in the State. Jowar crop is predominantly grown in the districts of Kurnool, 

Guntur, Prakasam, YSR and Ananthapuram Districts. These districts together accounted for 98.09 

percent of the total Jowar area under this crop during 2019-20 in the state. The area sown under 

Jowar was 1.55 lakh hectares during 2019-20 as against 1.56 lakh hectares in 2018-19, showing a 

decrease of 0.64% percent. 

The production of Jowar was 3.89 lakh tonnes during 2019-20 as against 2.29 lakh tonnes in 

2018- 19, showing an increase of 69.87 percent. The increase in production is mainly due to favourable 

seasonal conditions during 2019-20. The yield rate of Jowar was 2510 Kgs per hectare during 2019-20, 

as against     1474 Kgs per hectare in 2018-19, showing an increase of 70.28 percent. 
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1 2 9 10 11 12 13 14 15 16 17 

1 Srikakulam 0 0 0 1177 1036 0 688 1177 1141 

2 Vizianagaram 0 0 143 0 1036 0 2616 0 1147 

3 Visakhapatnam 0 0 0 750 1036 4959 1766 1008 1048 

4 East Godavari 0 0 0 841 1036 373 569 401 754 

5 West Godavari 0 0 143 0 1010 0 2767 0 2541 

6 Krishna 0 0 0 1177 491 4959 3853 4709 3722 

7 Guntur 309 309 0 0 1036 5962 5450 5962 5943 

8 Prakasam 0 0 37 1492 1036 793 2087 821 1053 

9 SPS Nellore 0 0 0 1485 1036 1443 2037 1444 2333 

10 YSR 309 309 744 2145 1121 1031 1432 1300 1160 

11 Kurnool 309 309 925 1800 1912 1689 1516 1705 1678 

12 Ananthapuramu 309 309 534 584 342 891 531 642 313 

13 Chittoor 0 0 0 0 717 1482 325 815 716 

Andhra Pradesh 309 309 941 1051 1036 2968 2329 2510 2075 

http://www.ijrar.org/


© 2022 IJRAR July 2022, Volume 9, Issue 3                    www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR1CQP024 International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org 143 
 

Detailed table -3: Yield per hectare of principal crops in Andhra Pradesh by districts 2019-

20(Yield in kgs/hectare) 
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1 2 30 31 32 33 34 35 

1 Srikakulam 1310 1426 1425 1509 1418 1495 

2 Vizianagaram 1261 870 1920 2193 1523 1291 

3 Visakhapatnam 1112 978 2203 2324 1128 999 

4 East Godavari 859 976 0 298 859 977 

5 West Godavari 0 201 0 321 0 294 

6 Krishna 0 0 0 0 0 0 

7 Guntur 0 0 1197 883 1197 883 

8 Prakasam 1120 976 1152 1766 1150 1733 

9 SPS Nellore 1469 976 598 1676 953 1351 

10 YSR 0 1233 1983 1820 1983 1758 

11 Kurnool 0 0 0 0 0 0 

12 Ananthapuramu 1863 2026 2456 2105 2119 2067 

13 Chittoor 1549 1033 1374 1480 1523 1091 

Andhra Pradesh 1244 1044 1569 1715 1320 1164 

 

Ragi: Ragi crop is cultivated as irrigated and unirrigated crop during both Khairf and Rabi seasons but 

predominantly sown during Kharif Season. Visakhapatnam, Chittoor, Srikakulam, Vizianagaram and 

Ananthapuram districts together accounted for 94.18 percent of the total area under the crop during 2019-

20. The area sown under Ragi was 0.34 lakh hectares during 2019-20 as against 0.32 lakh hectare in 

2018-19, registering an increase of 6.25 percent over previous year. The production of Ragi was 0.44 

lakh tonnes in 2019-20 as against 0.43 lakh tonnes in 2018-19, showing an increase of 2.33 percent. 

 

 The yield rate of Ragi was 1320 in 2019-20 as against 1348 Kgs/hectare in 2018-19, 

showing a decrease of 2.08 percent when compared to previous year. The details of area, productivity and 

production of Ragi crop from 2015-16 to 2019-20 are given under. 

Detailed table -4: Yield per hectare of principal crops  inAndhra Pradesh by districts 2019-20 (Yield in 
kgs/hectare) 
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The table above gives the details of the yield of food crops (samas, korras) ripened in Andhra Pradesh 

during Kharif and Rabi. In the table above it can be said that the crop yield during Kharif is somewhat 

better as compared to Rabi. Throughout the table Krishna district crop yield was zero during both Kharif 

and Rabi seasons. In the case of Samala crop, the crop yield was zero in all the districts during the Rabi 

season as compared to Kharif. 

 In the case of Korra crop, the crop yield during Kharif season is somewhat better as compared to 

Rabi season. Even during the rabi season, crop yields in Srikakulam, Vijayanagaram, Visakhapatnam, 

East Godavari, West Godavari and Krishna districts are zero. 
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District 

Sam

ai 

Kor

ra 

Kharif Rabi Total Kharif Rabi Total 

1 2 36 37 38 39 40 41 

1 Srikakulam 449 0 449 815 0 815 

2 Vizianagaram 504 0 504 1074 0 1074 

3 Visakhapatnam 456 0 456 551 0 551 

4 East Godavari 287 0 287 815 0 815 

5 West Godavari 449 0 449 815 0 815 

6 Krishna 0 0 0 0 0 0 

7 Guntur 0 0 0 815 815 815 

8 Prakasam 449 0 449 826 826 826 

9 SPS Nellore 0 0 0 815 815 815 

10 YSR 0 0 0 1071 1071 1071 

11 Kurnool 0 0 0 1486 1486 1486 

12 Ananthapuramu 449 0 449 451 451 451 

13 Chittoor 422 0 422 1173 1173 1173 

Andhra Pradesh 449 0 449 1100 1258 1118 
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Detailed table -5: Yield per hectare of principal crops  inAndhra Pradesh by districts 2019-20 (Yield in 

kgs/hectare) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Horse gram: 

 Horse gram is grown during both kharif and Rabi seasons. The crop is grown extensively more in 

Rabi season. The area under Horse gram is 1.14 lakh hectares in State during 2019-20 as against 1.19 

lakh hectares in 2018-19 showing a decrease of 4.20 percent.   This crop is predominantly grown in 

Chittoor and Ananthapuram   districts which together accounted for 90.54 percent of the total area under 

the crop in the State during 2019-20. 

 The production of Horse gram was 0.56 lakh tones in 2019-20 as against 0.38 lakh tones in 2018- 

19 showing an increase of 47.37 percent.The average yield per hectare during 2019-20 was 494 Kgs 

per hectare where as it was 322 kgs/hectare during 2018-19 showing an increase of 53.42 percent. The 

details of area, productivity and production of Horse gram from 2015-16 to 2019-20 are given in Table-

6. 

Green gram  

 Crop is cultivated during in both Kharif and Rabi seasons but it is cultivated more extensively in 

Rabi season. The crop is sown as an early Kharif crop in May and June and is harvested during August 

and September months.The area under Greengram during 2019-20 was 1.07 lakh hectares which 

constituted 1.43 percent of the total cropped area and 8.55 percent of total Pulses crops area in the State. 

The crop is extensively sown in Srikakulam, Guntur, Vizianagaram and East Godavari districts which 

together accounted for 66.13 percent of the total area under the crop in the State during 2019-20. The 

area under Greengram crop during 2019-20 was 1.07 lakh hectares as against 1.21 lakh hectares in 2018-

19 showing a decrease of 11.57 percent 

 

 

 

 

Sl
. 
n
o 

 

District 
Horsegram Green gram Blackgram 

   

Kharif Rabi Total Kharif Rabi Total Kharif Rabi Total 

1 2 48 49 50 5
1 

52 5
3 

5
4 

55 56 

1 Srikakulam 0 532 532 483 529 529 1009 477 479 

2 Vizianagaram 0 752 752 490 725 719 619 641 641 

3 Visakhapatnam 0 615 615 375 376 376 425 435 434 

4 East Godavari 0 657 606 799 750 751 1065 854 900 

5 West Godavari 0 657 657 809 1205 1199 1089 558 737 

6 Krishna 0 923 923 817 1058 976 1264 1398 1396 

7 Guntur 0 657 657 1108 1342 1339 700 1301 1267 

8 Prakasam 0 657 654 282 906 597 1049 987 995 

9 SPS Nellore 0 657 656 651 677 677 794 794 794 

10 YSR 443 550 538 1450 976 987 1157 918 924 

11 Kurnool 0 499 499 361 976 657 731 1405 1271 

12 Ananthapuramu 371 219 367 226 976 238 213 1295 822 

13 Chittoor 700 547 636 249 976 540 737 1185 1162 

Andhra Pradesh 472 556 494 382 867 806 935 1094 1086 
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Black Gram:  

Black Gram is cultivated mostly in Rabi season. The crop is predominantly grown in Krishna, 

Srikakulam, Guntur, Kurnool and Vizianagaram districts which together accounted for 79.14 percent of 

the total area under the crop in the State during 2019-20. Krishna district alone accounts for 42.15 percent 

of total area under this crop. The area sown under the Black gram was 3.03 lakh hectares in 2019-20 as 

against 3.18 lakh hectares in 2018-19, showing a decrease of 4.72 percent.The production of Blackgram 

crop was 3.29 lakh tonnes during 2019-20 as against 3.11 lakh tonnes in 2018-19 showing an increase of 

5.79 percent. The yield rate of Blackgram was 1086 kgs/hect. in 2019-20 when compared to 976 

kgs/hectare in 2018-19 showing an increase of 11.27 percent. 

Growth and instability 

In the case of many crops, there are many disparities between the districts of Andhra Pradesh in 

terms of growth rate. Only a few districts are registering sustainable growth. SPSR Nellore district ranks 

first while YSR Kadapa district ranks 13th especially in terms of paddy crop.  

Jowar is also one of principal Food-grain crop in the State. It is sown both in Kharif and Rabi 

seasons mostly under rain fed conditions. This crop accounted for 2.07 percent of the total cropped area 

during the year 2019-20 in the State. Jowar crop is predominantly grown in the districts of Kurnool, 

Guntur, Prakasam, YSR and Ananthapuram Districts. Guntur district ranks first among other districts in 

jawar crop yield.  

The table above gives the details of the yield of food crops (sama, korra) ripened in Andhra 

Pradesh during Kharif and Rabi. In the table above it can be said that the crop yield during Kharif is 

somewhat better as compared to Rabi. Throughout the table Krishna district crop yield was zero during 

both Kharif and Rabi seasons. In the case of Sama crop, the crop yield was zero in all the districts during 

the Rabi season as compared to Kharif. 

In the case of Korra crop, the crop yield during Kharif season is somewhat better as compared to 

Rabi season. Even during the rabi season, crop yields in Srikakulam, Vijayanagaram, Visakhapatnam, 

East Godavari, West Godavari and Krishna districts are zero. 

There are also many differences between the districts of Andhra Pradesh in terms of crops like 

black gram, green gram and horse gram. Some districts have high growth rates in terms of crop yields 

while some districts have registered low growth. Apart from these, there are significant differences 

between the districts of Andhra Pradesh in terms of crops like sugarcane, groundnut, cotton, oilseeds etc. 

In addition, it can be observed that there is a lack of stability between crop yields and growth rates 

achieved by different districts. 

Causes of Instability 

The agricultural sector in the state of Andhra Pradesh is largely dependent on nature. There are 

many factors contributing to the volatility of agricultural sector yields. Among them are monsoons, 

weather conditions, rainfall, differences between different states in the use of fertilizers and pesticides, 

leverage facilities, electricity, use of machinery, small farms etc. are the main ones. In addition to this, 

the superstitious beliefs of the farmers and their inability to farm in modern methods due to illiteracy are 

reducing their crop yields.   

Conclusion and Implications 

In conclusion, growth is a mandatory condition for the development of the agricultural sector. A 

moderate and Significant growth in production / yields along with low levels of volatility are  essential 

for the sustainable development of agriculture. Arable land in Andhra Pradesh is declining over time due 

to urban development and industrialization. So it is that the government should provide more resources 

for agricultural research to boost agricultural growth in the state. Furthermore, the focus should be on 

improving the variety of small crops that can be grown in rainfed areas for sustainable growth. It is also 

likely to reduce instability. To accelerate agricultural growth, government investment in agriculture must 

be significantly increased. Farmers should be provided with timely low interest rates and subsidies. The 
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focus should be on providing rural infrastructure and services. Irrigation facility should be extended to 

dry land and rainfed areas. Other infrastructure such as rural roads, transport, power supply, marketing 

and storage need to be improved. Agricultural Inputs - Produce quality seeds, chemical fertilizers and 

pesticides. Conduct awareness programs for farmers on modern farming practices. Adult education 

programs should be conducted if possible available to farmers at affordable prices to suit their needs. 
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GENDER DISCRIMINATION OF WOMEN AT WORKPLACE 
 

Dr. K. Peddi Raju 
Principal, VKV Government Degree College 

Kothapeta. Dr. B.R. Ambedkar Konaseema District, Andhra Pradesh, India 
 
ABSTRACT 

Inequality and discrimination lie in the mindset the people hold and the way they approach it. Gender inequality affects 
everyone, be it children, women, transgenders or even men. Gender equality is a human right but there seems to be a certain gap in 
access to various opportunities as well as the decision-making power for women and men. Women’s empowerment is an important 
aspect of bringing gender equality. Giving equal opportunities to women and guaranteeing them their equal share of rights, helps in 
not only achieving gender equality but also in a wide range of development goals. 

 
Keywords: Gender Discrimination, Workplace, Women.  
 
INTRODUCTION 

From the 19th century onwards, women have been fighting for equality and justice, forced into becoming objects of atrocities 
imposed by a patriarchal society. From domestic violence to facing discrimination at the workplace as well as mental harassment, 
justice and equality still seem a far-fetched goal. A woman faces various forms of abuse at the workplace and all too often they are 
hesitant to report the same due to the fear of losing their jobs. Sometimes, even if they do express their plight, they are ignored and 
blamed instead. One of the problems lies in the continued assignment of tasks to women which include low paid, low-status jobs and 
positions. 

 
Privatisation has further led to readjustment issues in terms of the workplace. Public sector jobs ensured decent pay, pension 

and benefits. A large section of women has occupied the public sector now. Although discrimination and any form of violence against 
women are considered a violation of human rights, appropriate action is seldom taken. The many forms of violence prevalent in the 
workplace are sexual coercion, stigmatisation, social exclusion, sexual harassment, sexual abuse, intimidation, exploitation, trafficking 
for forced labour, etc. If women do not adhere to the norms, then there are chances of mental and emotional harassment, which affects 
their work drastically and leads to less productivity. In the US, 42% of women have reported having faced gender discrimination at 
work, however subtle or obvious it may be. 
 

The key to understanding and solving this issue lies in gaining insight into the factors underlying the causes, to understand 
the characteristics of perpetrators and whether a fraction of women is more prone to victimisation, as compared to others. The 
behaviour patterns of perpetrators have usually been attributed to psychosocial and aggressive factors concerning their position at the 
workplace. 

 
Gender-based discrimination has become a persistent culture all over the globe. Along with sexual and verbal violence, one 

of the most undermined forms of harassment is stalking. It poses threats to physical safety as well as the productivity and morale of 
women. Such behaviour towards women should end because it violates their rights to safety, causes physical and psychological trauma 
and deepens the inequality between men and women. 

 
In India, 16% of organisations don’t have women at the board level and the country also fares poorly in the Gender Disparity 

Index. Sexual harassment at the workplace means indirect or direct sexual contact. After the charting out of the Vishakha Case, sexual 
harassment can be defined as, “Any unwelcome sexually determined behaviour (whether directly or by implication) as physical 
contact and advances, a demand or request for sexual favours, sexually coloured remarks, showing pornography or any other 
unwelcome physical, verbal or non-verbal conduct of sexual nature”. 

 
The reasons range from individual perversion to contempt and jealousy, along with disrespect. In India, in 2013, an act came 

into effect on 9th December known as the Sexual Harassment of Women at Workplace (Prevention, Prohibition and Redressal) Act. 
This act has certain flaws as it addresses harassment as a civil wrong and not a crime. 

 
A few measures which can be taken to ensure a reduction in dangerous behaviour in the workplace includes encouraging anti-

violence programmes, making strict policies to eradicate sexual violence and implement them, give women the confidence to speak up 
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about the violence and discrimination they face, spread awareness and form education unions for the same and encourage leadership 
and mentoring programmes. 

 
GENDER DISCRIMINATION AT WORK PLACE 

Gender discrimination involves treating employees or prospective employees differently due to their gender, gender identity, 
or sexual orientation. The different treatment may occur in the context of hiring, firing, promotion, pay, benefits, or job classifications.  
Although gender and sex are used interchangeably, gender discrimination refers to traits that are culturally associated with male or 
female identity, while sex refers to anatomical identity. Gender discrimination may occur, for example, when a worker identifies as 
transgender, and their supervisor permits the worker to be harassed by co-workers due to this identification. Similarly, gender 
discrimination might occur when a qualified employee is not promoted to a management position because they are gay, and the 
supervisor has stereotypes about gay people. Firing an employee because of their gender transition would also constitute gender 
discrimination. 
 

While gender equality is a fundamental human right, it is also one of the gravest human rights challenges that our society 
faces today. With women’s empowerment, gender equality contributes to achieving peaceful and resilient communities, sustainable 
development, and economic growth. Despite several strides toward closing the gender inequality gap and addressing discrimination in 
the past few decades, India still ranks among the lowest countries in the gender equality index. Further, attitudinal disparities, 
stereotyping, and blindly adhering to social norms have kept gender inequality thriving. 
 

Many factors can affect the type of discrimination a woman may experience in the workplace, depending on her place of 
work, location, and other identifying characteristics of herself and co-workers. Examples of gender discrimination and harassment 
include: 

 prejudiced treatment in hiring or firing processes on account of gender 
 being passed over for a promotion on account of gender; also known as the “glass ceiling” 
 getting paid less than a male employee who works the same job 
 being subject to unwanted sexual advances, requests for sexual favours, or other forms of sexual harassment 
 being given less paid sick leave or denied employee benefits on account of gender 
 being written up for a behaviour that does not result in disciplinary action when performed by an employee of another sex 
 being referred to by a name or gender that you don’t identify with (e.g., a transgender man is referred to as ‘Miss’ or ‘Mrs.’) 
 being the subject of derogatory language or slurs on account of being female. 

 
CAUSES OF GENDER DISCRIMINATION 

Gender discrimination is a pervasive issue in India, impacting Indian women and girls in a variety of ways. While there are 
many causes of gender inequality, some of the most common include: 

1. Poverty: Given all the development and recent rise to prominence, we often forget that India is still one of the poorest 
countries in the world, and it is one of the biggest reasons that lead to gender inequality in India. Despite the availability of 
education in rural areas, families prefer sending their boys to school rather than the girls of the family, which is one of the 
biggest disadvantages. 

2. Patriarchal Setup in our Indian Society: Since time immemorial, India has been an extremely patriarchal society. The 
patriarchal setup in Indian society contributed to the fundamental discrimination between men and women. As women were 
considered a part of the household belonging to their father or husband, they were unable to get a say in any matters concerning 
their own development or that of the community at large. 

3. Lack of Education or Illiteracy: The disparity between the literacy rates of men and women in India is a known issue. Some 
regional states have higher disparity, while some other states have better disparity. The problem is not that there are few literate 
women in India, but rather the problem is the lack of awareness among women to use their rights. 

4. Lack of Awareness Among Women: One of the major causes of gender discrimination is the lack of awareness among 
women about their rights and their ability to achieve equality. This lack of awareness is often due to the prevailing cultural and 
social norms, which dictate that women should be subservient to men. It is important to break down these barriers and help 
women become more aware of their rights so that they can demand equality. 

5. Social Customs, Beliefs and Practices The views of society, customs and cultural practices play a big role in keeping women 
at lower places in the society – refusing them opportunities, which are generally provided to men, who are considered the 
dominant ones in India. 
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EFFECTS OF GENDER DISCRIMINATION  
Gender discrimination in the workplace can have far-reaching effects on a person’s physical, psychological, and emotional 

health. It can be upsetting to feel unable to control how you’re treated or viewed by others on account of your gender, and this can 
affect all aspects of employment, from perceived safety of your work environment to your ability to perform job responsibilities fully 
and to the best of your abilities. Effects of gender discrimination on women in the workplace may include: 

 decreased productivity 
 low self-esteem 
 feelings of frustration, anger, or paranoia 
 feeling unsafe or fearful 
 isolation from other co-workers 
 tension between yourself and the perpetrator of the discrimination  
 mental health and substance abuse issues 
 workplace conflict 
 pregnancy complications  

 
How gender discrimination affects a person can vary based on the context of the situation and her own responses to the 

harassment or discrimination that occurs. Not every woman may respond or cope with gender discrimination in the same way. While 
some people may feel more confident in their ability to assert their right to equal treatment, others may be more fearful of taking 
action—a struggle that can also often be influenced by compounding marginalizations as well as considerations such as the woman’s 
role in the company and who is perpetrating the discriminatory act(s). 

 
LEGAL PROVISIONS ON GENDER DISCRIMINATION IN INDIA 

The Constitution of India made things a little easier for women in terms of gender equality. The term gender equality in the 
Constitution is mentioned in its Preamble, Fundamental Rights, Fundamental Duties and Directive Principles of State Policy. The 
Constitution not only guarantees women’s empowerment but also encourages the State to adopt various measures of equality and 
empowerment in favour 8u of women. 

1. The Equal Remuneration Act, 1976 
Under this Act, the employer must give equal pay or remuneration to men and women for the same work. No employer can, 
while recruiting, training or transfer, for the same work, or for the work done can discriminate between men and women. 

2. The Criminal Law Amendment Act, 2013 
The Criminal Law Amendment Act, 2013 came into force on February 3, 2013 on the recommendation of the Verma 
Committee Report. This Act added some new offences such as acid attack, sexual harassment, voyeurism, stalking all of which 
have been incorporated in the Indian Penal Code. 

3. Sexual Harassment of Women at Workplace Act, 2013 
The issue was first brought to light in the Vishaka case in 1992, where sexual harassment of women at their place of work was 
talked about and legislation for the same was passed. Harassing women at their place of work violates the women’s 
fundamental rights guaranteed under Articles 14, 15 and 21 of the Constitution of India.  

4. The Women’s Reservation Bill. 
The Women’s Reservation Bill or the Constitution’s 108th Amendment Bill is a pending Bill in which India plans to reserve 33 
percent of all seats in the Lower house of Parliament of India, the Lok Sabha, and in all state legislative assemblies for women. 
The Rajya Sabha or the Upper House of Parliament has not yet voted on this Bill. 

5. The Hindu Succession Act, 1956 
Under the Hindu Succession Act, 1956, a certain amendment was made in 2005 leading to the removal of discriminatory 
provisions. Under the Act, females are granted ownership of all property acquired either before or after the signing of the Act, 
abolishing their “limited owner” status. 

6. The Maternity Benefit Act, 1961 
An amendment was made in 2017 to the Maternity Benefit Act, 1961. Under the Act, paid maternity leave for women 
employees with less than two surviving children, from the original twelve (12) weeks to twenty-six (26) weeks was extended. 
The amendment further provided working mothers who have adopted a child below the age of three months, to take 12 weeks 
of maternity leave from the date of receiving the child and also allowed mothers to work from home after completing 26 weeks 
subject to their mode of work and employer’s consent. 
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7. The Special Marriage Act, 1954 
The Special Marriage Act, 1954 provides for a special form of marriage irrespective of religion, or faith that the other party 
believes in. This Act replaced the Old Act of 1872. 

8. The Dowry Prohibition Act, 1961 
This Act prohibits the payment or acceptance of dowry as a consideration for marriage. Asking for or giving of dowry can be 
punished by imprisonment of up to six months, a fine of up to Rs. 15000 or the amount of dowry, or imprisonment up to 5 
years.  
 

CONCLUSION  
Gender discrimination in the workplace has negatively impacted on the performance of the companies and institutions both directly 

and indirectly. This vice is also against the human rights as human conscience is applied more at work and not just the instinct. While 
addressing this gender discrimination one should have in mind that there is no better sex hence the psychological view is dealt with since the 
inside leads to the outward which are the actions that either promotes or reduce gender discrimination at the work place. Companies and other 
institutions should work towards eliminating the vice since it largely works negatively to the institutional wellbeing hence reducing their profit 
margin. 

 
References 

1. Adida, C., D. Laitin, and M. Valfort. 2011. “Gender, Generosity, and Islam: A Perspective from France.” Working Paper.  
2. Alderman H., and P. Gertler. 1989. "Family Resources and Gender Differences in Human Capital Investments: The Demand 

for Children's Medical Care in Pakistan."  
3. Aslam, M. 2009. “Education Gender Gaps in Pakistan: Is the Labour Market to Blame?” Economic Development and Cultural 

Change, Vol. 57, No. 4 (July 2009), pp. 747-784.  
4. Ayres, I., and P. Siegehnan. 1995. "Race and Gender Discrimination in Bargaining for a New Car." American Economic 

Review, 85: 304-21. 
5.  Badawi, J. 1995. Gender Equity in Islam: Basic Principles. American Trust Publications.  
6. Basu, A. M. 1989. “Is Discrimination in Food Really Necessary for Explaining Sex Differentials in Childhood Mortality?" 

Population Studies 43 (2), 193–210.  
 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.09.01 
www.ijmer.in 

            

 

ISSN:2277-7881; IMPACT FACTOR :8.017(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:9(1), September: 2022 

Online Copy of Article Publication Available (2022 Issues) 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 2nd September 2022   
 Publication Date:10th October 2022 

Publisher: Sucharitha Publication, India 
Digital Certificate of Publication: www.ijmer.in/pdf/e-CertificateofPublication-IJMER.pdf 

 

 
1 

 

FINANCIAL STATEMENT ANALYSIS-AN OVERVIEW 
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Kothapeta, Konaseema District, Andhra Pradesh, India 

 
ABSTRACT 

Financial statement analysis reviews financial information found on financial statements to make informed decisions about the 
business. The income statement, statement of retained earnings, balance sheet, and statement of cash flows, among other financial 
information, can be analysed. The information obtained from this analysis can benefit decision-making for internal and external 
stakeholders and can give a company valuable information on overall performance and specific areas for improvement. The analysis 
can help them with budgeting, deciding where to cut costs, how to increase revenues, and future capital investments opportunities. 

 
Keywords: Financial Statements, Income Statement, Balance Sheet and Cashflows.  
 
INTRODUCTION  

Financial Statement Analysis is the diagnostic and investigative study of Financial Statements in order to take logical business 
decisions. Financial Statement Analysis takes the raw financial information from the financial statements and turns it into usable 
information they can be used to make decisions. The three types of analysis are horizontal analysis, vertical analysis, and ratio analysis. 
Each one of these tools gives decision makers a little more insight into how well the company is performing. To understand Financial 
Statement Analysis, we must first learn about the Financial Statements. 

 
Financial analysis is the process of examining a company’s performance in the context of its industry and economic 

environment in order to arrive at a decision or recommendation. Often, the decisions and recommendations addressed by financial 
analysts pertain to providing capital to companies specifically, whether to invest in the company’s debt or equity securities and at what 
price. An investor in debt securities is concerned about the company’s ability to pay interest and to repay the principal lent. An investor 
in equity securities is an owner with a residual interest in the company and is concerned about the company’s ability to pay dividends 
and the likelihood that its share price will increase. 

 
Overall, a central focus of financial analysis is evaluating the company’s ability to earn a return on its capital that is at least 

equal to the cost of that capital, to profitably grow its operations, and to generate enough cash to meet obligations and pursue 
opportunities. 
 

Globally, publicly listed companies are required by law to file their financial statements with the relevant authorities. For 
example, publicly listed firms in America are required to submit their financial statements to the Securities and Exchange Commission. 
Firms are also obligated to provide their financial statements in the annual report that they share with their stakeholders. As financial 
statements are prepared in order to meet requirements, the second step in the process is to analyse them effectively so that future 
profitability and cash flows can be forecasted. 

 
Therefore, the main purpose of financial statement analysis is to utilize information about the past performance of the company 

in order to predict how it will fare in the future. Another important purpose of the analysis of financial statements is to identify potential 
problem areas and troubleshoot those. 

 
FINANCIAL STATEMENTS 

Financial statement is a report which describes the financial health of a company. Financial statements are usually compiled 
on a quarterly and annual basis and provide useful financial information to the user of financial statement. Financial statements are often 
audited by government agencies, accountants, firms, etc. Financial statements for businesses usually include: 

The Balance Sheet portrays the financial position of the organization at a particular point in time. It shows what you own 
(assets), how much you owe to vendors and lenders (liabilities), and what is left (assets minus liabilities), known as equity or net worth. 
A balance sheet is a snapshot of the company's financial position as of on a certain date. The Income Statement, on the other hand, 
measures the operating performance for a specified period of time. If the balance sheet is a snapshot, the income statement is a motion 
picture. The income statement serves as the bridge between two consecutive balance sheets. Simply put, the balance sheet indicates the 
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wealth of a company and the income statement tells you how a company performed last year. The balance sheet and the income statement 
tell different things about a company. For example, the fact the company made a big profit last year does not necessarily mean it is liquid 
(has the ability to pay current liabilities using current assets) or solvent (noncurrent assets are enough to meet noncurrent liabilities).  

 
Statement of Retained Earnings, also called statement of changes in equity reflects the change in company’s retained earnings 

over the reporting period. Items included in the statement of retained earnings include profits or losses from operations, dividends paid, 
shares issued or redeemed during the period, and any other items charged or credited to retained earnings. The Statement of Cash 
Flows provides useful information about the inflows and outflows of cash that cannot be found in the balance sheet and the income 
statement. Any financial statement is known to be used in three main steps for analysis. 

 
The first is to find out the relevant information from all the available data which helps in decision making. The second is to 

organize the selected information in order to emphasize on the relationships that exist between the crucial figures in a financial statement. 
The third is to draw conclusions, infer and evaluate the processed information for final results. 

 
FINANCIAL STATEMENT ANALYSIS 

Financial Statement Analysis can also be defined as the process of identifying financial strengths and weaknesses of the firm 
by properly establishing relationship between the items of the balance sheet and the profit and loss account. Financial Ratios and 
Financial Statement Analysis emphasizes on the influence of financial analysis in business. The important figures in a financial statement 
are intertwined by many a relationship. It helps the analyst in comprehending these relationships and how each one plays its vital role 
in understanding a business’s growth, performance, scalability and other zones of it. 
 

Financial Statement Analysis is a method of reviewing and analysing a company’s accounting reports in order to gauge its past, 
present or projected future performance. This process of reviewing the financial statements allows for better economic decision making. 
Globally, publicly listed companies are required by law to file their financial statements with the relevant authorities. For example, 
publicly listed firms in America are required to submit their financial statements to the Securities and Exchange Commission (SEC). 
Firms are also obligated to provide their financial statements in the annual report that they share with their stakeholders. As financial 
statements are prepared in order to meet requirements, the second step in the process is to analyse them effectively so that future 
profitability and cash flows can be forecasted. 

 
Therefore, the main purpose of financial statement analysis is to utilize information about the past performance of the company 

in order to predict how it will fare in the future. Another important purpose of the analysis of financial statements is to identify potential 
problem areas and troubleshoot those.  

 
According to Idowu Koyenikan, A company's financial statements are a mirror to its financial health. Reading financial statements is 
like digging well into the sea. Analyst dig dipper and dipper to find and understand the different aspects of studying the same company’s 
financial data and come to a different conclusion. A simple look at financial accounts does not tell a picture because these data are raw 
and no conclusion could be made on these data while making decisions.  
 
John N. Myer said ‘Financial Statement Analysis is largely a study of relationships among the various financial factors in a business, 
as disclosed by a single set of statements, and study of these factors as shown in a series of statements.’ 
 

Typically, managers are the one who manages the company. The owners of these businesses i.e., Shareholders are satisfied 
with independent assurance that the financial statements reasonably present the financial status and results of the business in all material 
aspects. The financial statement analysis is done on both sides internally and externally. Analysts analyze the data in financial accounts 
to provide them with clearer information about such key factors for decision-making and ultimate business survival. Publicly traded 
companies worldwide need to file their financial statements with their appropriate authorities. For example, in America companies are 
required to report their financial statements to the Securities and Exchange Commission. Firms also publish this into an annual report 
that they share with their stakeholders. The financial statement analysis consists of comparisons in a timeframe with the same company 
or different companies either in the same sector or in different sectors. Therefore, the board of directors and senior management also 
review these financial statements. 

 
In brief, the goal is to collect essential information found in financial statements to understand the company's weaknesses and 

strengths and to make a prediction of the company's prospects, allowing investors to make decisions regarding investment activity. 
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TOOLS OF FINANCIAL STATEMENT ANALYSIS 
1. Ratio Analysis: Ratio Analysis is a quantitative analysis technique that establishes the relationship between two or a combination 

of more than two items of financial statements. Both are Balance Sheet, Income Statement, and Cash Flow Statement. It is usually 
used to evaluate various aspects of a company’s operating and financial performance. That financial performance, like its 
efficiency, liquidity, profitability, and solvency, is helpful for the management in making certain decisions. 

2. Common-Size Statements: A common-size statement play an essential role in the tools and techniques of financial statement 
Analysis. Its direct impact on the company’s financial statements displays all items as a percentage of a common base figure. It 
is known as the Common-Size Statements. It facilitates comparative analysis between two or more companies or between two or 
more periods of a company. 

3. Comparative Statements: An organization’s financial statements for different periods are called Comparative Financial 
Statements. And, to know about the comparative statement users need to use the tools or techniques of financial statement 
analysis. Various items of financial statements are presented in a comparative form which may be a table. It enables one to have 
a comparative view of multiple parameters for two or more periods at a glance. Comparative statement is important in the sense 
of financial tools and techniques. 

4. Trend Analysis: Trend analysis is also an important part of the tools and techniques of financial statement analysis. It is based 
on the underlying premise that what has happened in the past indicates what will happen in the future. It may be defined as a 
mathematical technique that uses historical data to forecast future outcomes. Trend Analysis may be undertaken in respect of two 
organizations for the same period or an organization for a different period. A trend is a series of information from the financial 
statements analysed to arrive at meaningful conclusions. To know about the trend of financial trend user need to use the tools of 
financial statement analysis. 

5. Funds Flow Analysis: If we have no funds flow statement, we cannot use the tools and techniques of financial statement analysis. 
It is a statement that depicts the sources. Applications of funds for a specific period. Through the fund flow statement, research 
concerning the changes in the financial position of an organization from the beginning of a period to its end is undertaken. 

6. Cash Flow Analysis: A cash flow statement is a financial statement, which shows how Cash and Cash Equivalents in a business 
are affected by the changes. And, it also describes how-to guides in various components of Balance Sheet and Profit and Loss 
Accounts. It summarizes the reasons behind the changes in the cash position of a business entity between the dates of two balance 
sheets. 
 

REQUISITES FOR GOOD FINANCIAL STATEMENT ANALYSIS 
1. Objectivity: Results of financial statement analysis should be analysed objectively to reduce the possibility of any behavioural 

bias to minimum. 
2. Precision and Brevity: Financial statement analysis should done with precision and should provide relevant information in 

concise form. 
3. Understandability: Information provided by financial statement analysis should be presented in such a way that the analysis 

fosters understandability. 
4. Relevance: Analysis of financial statement should be relevant to the purpose of the analysis. Financial statements used in analysis 

should be timely and should have a predictive value. 
5. Reliability: The information derived from the analysis of financial statement must be free of material error and bias and should 

provide full and fair disclosure of the financial performance and other relevant information.  
 

USERS OF FINANCIAL STATEMENT ANALYSIS 
There are different users of financial statement analysis. These can be classified into internal and external users. Internal users 

refer to the management of the company who analyzes financial statements in order to make decisions related to the operations of the 
company. On the other hand, external users do not necessarily belong to the company but still hold some sort of financial interest. These 
include owners, investors, creditors, government, employees, customers, and the general public. These users are elaborated on below: 

1. Management: The managers of the company use their financial statement analysis to make intelligent decisions about their 
performance. For instance, they may gauge cost per distribution channel, or how much cash they have left, from their accounting 
reports and make decisions from these analysis results. 

2. Owners: Small business owners need financial information from their operations to determine whether the business is profitable. 
It helps in making decisions like whether to continue operating the business, whether to improve business strategies or whether 
to give up on the business altogether. 
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3. Investors: People who have purchased stock or shares in a company need financial information to analyse the way the company 
is performing. They use financial statement analysis to determine what to do with their investments in the company. So depending 
on how the company is doing, they will either hold onto their stock, sell it or buy more. 

4. Creditors: Creditors are interested in knowing if a company will be able to honour its payments as they become due. They use 
cash flow analysis of the company’s accounting records to measure the company’s liquidity, or its ability to make short-term 
payments.  

5. Government: Governing and regulating bodies of the state look at financial statement analysis to determine how the economy 
is performing in general so they can plan their financial and industrial policies. Tax authorities also analyse a company’s 
statements to calculate the tax burden that the company has to pay. 

6. Employees: Employees need to know if their employment is secure and if there is a possibility of a pay raise. They want to be 
abreast of their company’s profitability and stability. Employees may also be interested in knowing the company’s financial 
position to see whether there may be plans for expansion and hence, career prospects for them. 

7. Customers: Customers need to know about the ability of the company to service its clients into the future. The need to know 
about the company’s stability of operations is heightened if the customer (i.e., a distributor or procurer of specialized products) 
is dependent wholly on the company for its supplies. 

8. General Public: Anyone in the general public, like students, analysts and researchers, may be interested in using a company’s 
financial statement analysis. They may wish to evaluate the effects of the firm on the environment, or the economy or even the 
local community. For instance, if the company is running corporate social responsibility programs for improving the community, 
the public may want to be aware of the future operations of the company. 
 

ADVANTAGES OF FINANCIAL STATEMENT ANALYSIS 
1. Financial statement analysis evaluates the past performance of business such as sales, cash flows, income, return on investment 

etc. by using different techniques like trend analysis, vertical analysis, ratio analysis etc. 
2. Financial statement analysis indicates the current financial position of the business in terms of profitability and operational 

efficiency. 
3. Financial analysis provides the data of past and current financial position of the business. These data and information are the 

bases to predict future earnings and growth rate of the business. 
4. Financial statement analysis evaluates and compares the past and present performance of the business. It helps the management 

in planning and decision-making process. 
5. Financial statement analysis shows accurate financial position and profitability of the business. So, it helps to determine tax 

liabilities of the company. 
6. Financial statement analysis helps the bankers to make credit decision by providing up-to-date information regarding 

profitability, solvency, liquidity and efficiency of the business firm. 
 
LIMITATIONS OF FINANCIAL STATEMENT ANALYSIS 

1. An analysis of financial statement cannot take place of sound judgement. It is only a means to reach conclusions. Ultimately, the 
judgements are taken by an interested party or analyst on his/ her intelligence and skill. 

2. Only past data of accounting information is included in the financial statements, which are analysed. The future cannot be just 
like past. Hence, the analysis of financial statements cannot provide a basis for future estimation, forecasting, budgeting and 
planning. 

3. The size of business concern is varying according to the volume of transactions. Hence, the figures of different financial 
statements lose the characteristic of comparability. 

4. Sometimes, the contents of the financial statements are manipulated by window dressing. If so, the analysis of financial 
statements results in misleading or meaningless. 

5. There must be uniform accounting policies and methods for number of years. If there are frequent changes, the figures of different 
periods will be different and incomparable. In such a case, the analysis has no value and meaning. 

6. The purchasing power of money is reduced from one year to subsequent year due to inflation. It creates problems in comparative 
study of financial statements of different years. 

7. There are different tools applied by an analyst for an analysis. Even though, the application of a particular tool or technique is 
based on the skill and experience of the analyst. If an unsuitable tool or technique is applied, certainly, the results are misleading. 

8. The results of the analysis of financial statements should not be taken as an indication of good or bad management. Hence, the 
managerial ability cannot be assessed by analysis. 
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CONCLUSION 
Financial statement analysis is an essential skill for individuals involved in investment management, corporate finance, 

commercial lending, and the extension of credit. Over the years, it has become an increasingly complex endeavour, as corporate financial 
statements have become more difficult to decipher. 
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Abstract 

We have examined LRS Bianchi type-I space-time in the continuance of 

Barrow holographic dark energy, for the self-creation theory in this 

following article. In order to derive an accurate solution to the field 

equations, we put forth metric potentials relation as A = Bn and equalizing 

the sum of the trace of the energy momentum tensor to zero as T + T = 0. 

Further, we have observed the physical behavior of some important 

cosmological parameters like deceleration q, statefinder (r, s) EoS (ωde), 

(ωde −ωde′) plane, skewness parameter (δ), squared speed of sound (vs
2) 

that analyzes the model’s stability. Also, study of cosmographic 

parameters (j, s & l) and density parameter (Ωde) has been conducted and 

we could conclude that these parameters are in obedience with the current 

observational data. The model thus obtained has a stable behavior; and 

shows quintessence nature and that the Universe is expanding in an 

accelerated manner. 

Keywords: LRS Bianchi type-I metric, Self-creation theory, Borrow 

holographic dark energy, Holographic dark energy, Dark energy, Density 

parameter. 

 

1 Introduction 

Scientists have revealed a new map of the early Universe that clarifies a long-standing puzzle 

over the ongoing expansion of the cosmos, as predicted from the cosmic microwave 

background (CMB) data of ACT experiments [1, 2]. The discrepancy of Hubble constant, as 

named after the US astronomer Edwin Hubble, is being used as a tool by the cosmologists to 

estimate the Universe’s expansion rate. Many astonishing facts about the cosmic evolution 

has been put forward from constructing various cosmological model and state-of-the-art 

CMB maps provided from Planck’s Mission, acts as a backbone to know about the structure 

and nature of the cosmos [3]. By presuming the standard cosmological model as true, 

Planck’s data [4] calculations predicts accurately how rapidly the cosmos is expanding now. 

Nonetheless, over the past decennium it has been observed that there is 5-10% faster 

expansion and this has been affirmed from more detailed measurements of the expansion, 

based on the Supernova explosions [5, 6] and other mechanisms. As said by many theorists, 

we are far from totally comprehending the mysterious dark force named, as the Dark Energy 

(DE) which consists of 68% of the Universe, which is accountable for the cosmic expansion. 

And, equally mysterious dark matter (DM) (around 27%) is the principle reason for the 

formation of galaxies and is the invisible force that holds the galaxies and the cosmic web. 

http://philstat.org.ph/
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The ordinary matter constitutes for less than 5% of total mass and energy of the cosmos. 

There has been considerable amount of knowledge about the DM, ever since its existence has 

been suggested in early 1920’s. However, DE has come into light only after 1998, that is 

detected from observing the gravitational interactions. And on large scales, the gravitational 

effect of DE is repulsive, pushing things away from each other and making the Universe’s 

expansion hasten. Having said that, at the early phases, the DE might not be strong enough to 

carryout an accelerated expansion; rather it would have caused the plasma that appeared after 

the Big Bang to cool down faster than it would have otherwise. As a result, the interpretation 

of CMB data may be affected, particularly when it comes to measure the Universe’s age and 

its expansion rate, which rely on the amount of sound waves that could travel through the 

plasma before it cooled into gas [7]. 

As a compelling way to interpret DE, the Holographic principle [8–13] and Holographic dark 

energy (HDE) gives some interesting cosmological frameworks that are simple and as well as 

extended versions, depending on the utility of the horizons, as the Universe’s radius accede 

with the contemporary observations. Here, the inequality  ρdeL
4 ≤ S represents the standard 

HDE, with L as the horizon length, ρde as energy densityand S   the entropy.     And under 

the imposition S ∝ A ∝ L2 [14], there is the use of Barrow entropy  

SB = (
B

B0
)
1+

Δ

2
,    for    0 ≤ Δ ≤ 1,  (1) 

where B and B0 respectively represent the standard horizon and the Planck area; as an 

alternative to the regular Bekenstein-Hawking one [15–18], which eventually lead to 

ρd = CL
Δ−2,  (2) 

with C as a parameter with dimensions [L]−2−Δ . In order to describe the quantum-

gravitational deformation, a new exponent is hence introduced that is quantified as Δ. As 

expected, the above expression provides the standard HDE whenever  Δ = 0, , i. e. ρd =

3c2Mp
2L−2 , where C takes the value as C = 3c2Mp

2, with Mp as the Planck mass and c2 as the 

model parameter. On the other hand, when the deformation effects, as quantified by Δ occurs, 

the Barrow holographic dark energy (BHDE) departs from the standard model, giving a 

different cosmological behavior. However, researches have developed interests to use the 

BHDE model and many recent studies have been performed, of which some are mentioned 

here. The anisotropic Bianchi Type (BT)- I  Universe with BHDE and matter have been 

investigated by Paul et al. [19]. In a study by Mannon et al. [20], they looked at how a FLRW 

Universe evolves when pressureless DM and BHDE interact through a well-motivated 

interaction term. To analyze the evolutionary history of essential cosmological parameters 

Remya and sharma [21] have researched the advancement of the FRW Universe filled with 

pressureless DM and BHDE density by using the Hubble horizon as the IR cutoff. Adhikary 

et al.[22] have constructed BHDE in the case of nonflat Universe. In the framework of the 

DGP braneworld model Rani and Azhar [23] have investigated the evolution of the cosmic 

parameters and planes with the interaction between the BHDE and pressureless DM. 

Bhardwaj et al. [24] have discussed statefinder hierarchy for BHDE model in the FLRW 

Universe.  

As elucidated by Hubble’s law [25-27], there is moving away of galaxies from each other in 

all directions as endorsed by their redshift. A remarkable study has observed that the rate of 

http://philstat.org.ph/
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this expansion manifests that the Universe is approaching to the critical density, and this is 

responsible for this expansion forever. It is accustomed to express the density as a fraction of 

the average density of matter and energy of the Universe to the density required for the 

‘critical condition’, which is defined as the density at which the Universe would stop 

expanding only after an infinite time. Therefore, the density parameter is given by  

 Ωde =
ρ

ρc
=

8πGρde

3H2
, (3) 

 where ρ is the actual density, ρc is the critical density and ρc =
3H2

8πGρde
. 

 The sum of the contributions to the total density parameter (Ωde) at the current time is Ωde =

1.02−0.02
+0.02, indicating that the Universe is very close to critical density or Ωde =1. Even after 

knowing that Ωde is very close to 1 by the on going experiments, the overall future of the 

Universe is subjected to the values of Ωde, whether it is slightly greater than 1, less than 1, or 

exactly equal to 1.   

    • For Ωde < 1 : Universe is open and continues to expand thereafter.  

    • For Ωde > 1 : Universe is closed and eventually halts its expansion and recollapses.  

    • For Ωde = 1 : Universe is flat and constitutes enough matter to halt the expansion but not 

sufficient to recollapse it.  

Despite the prominence of General theory of Relativity (GR) [28-32], the Mach principle has 

not been substantiated by GR. Therefore, a need arises to incorporate Mach’s principle and 

other necessary features that are absent in the primary theory, by generalizing the Einstein’s 

GR. Jordan and then Brans and Dicke has initially proposed an alternative to GR, called as 

the scalar-tensor theories, which Barber has modified and proposed two self-creation theories 

(SCT) [33]. The first SCT is a modification to Brans-Dicke theory [34]. However, it is not 

applicable as it does not comply with equivalence principle. An adoption of GR is the second 

proposal. It includes continuous creation within limits of observations. Many recent works 

have been done in this framework, of which the following are few. Kantowski-Sachs 

cosmological model has been investigated by Ram et al. [35], in the presence of an 

anisotropic modified Ricci DE within the framework of Barber’s second SCT. Geometrical 

and physical aspects of the LRS BT-II metric with string viscous fluid have been evaluated 

by Ashtankar et al. [36], on solving the barber’s field equations of second SCT. Jain and Jain 

[37] have constructed DE cosmological model in an anisotropic BT-VI0 space time with a 

variable equation of state (EoS) parameter ω in Barber’s SCT. Chauhan [38] has studied LRS 

BT-I metric by using variable deceleration parameter and has investigated the field equations 

of Barber’s second SCT with perfect fluid source. Wet dark fluid BT-VIII cosmic model in 

Barber’s SCT has been investigated by Wankhade et al. [39]. By assuming that Universe is 

filled with barotropic fluid distribution Advani [40] has studied BT-V in perfect fluid and 

Lyra geometry with SCT. BT-I cosmological model in Lyra geometry and Barber’s second 

SCT with disordered radiation have been discussed by Advani and Jain [41]. 

 This work has been divided into following sections. Section (2), is concerned with the 

derivation of field equations and we find the solution for the model using certain conditions. 

Some geometrical properties of the model have been studied in the section (3). In the last 

section (4) we have interpreted the properties of the model and drawn some conclusions from 

this work. 
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2 Mathematical formalism of the model 

 Bianchi I − IX cosmological models has a vital role in the study of the Universe, as they are 

homogeneous and anisotropic, and this allows us to understand the method of isotropization 

of the Universe as the time passes. Furthermore, theoretically it is observed that FRW 

isotropic models has less generality when compared to anisotropic Universe. Bianchi space-

times help constructing spatially homogeneous and anisotropic models because of the 

easiness of the field equations. Considerable amount of work has been done in obtaining 

various BT cosmological models. Kumar and Arora [42] have investigated a cosmological 

model employing a four-degree function of cosmic time t in the f(R, T) gravity theory using 

an extended form of deceleration parameter. The spatially homogeneous and anisotropic BT 

and axially symmetric model have been studied by Dixit et al. [43], that is filled with DM and 

DE in Brans-Dicke theory of gravitation. Study of a BT-I cosmos with barotropic and DE 

type fluids has been studied by Goswami et al. [44]. The paper titled “Constraining BT-I 

Universe with type Ia supernova and H(z) data" is the work of Amirhashchi and Amirhashchi 

[45]. Singla et al. [46] have examined the existence of BT- I  Brans–Dicke theory by 

performing statistical test from H(z) and SuperNovae Ia experimental sets. Very recently, 

using a BT-I geometry coupled to the Kalb–Ramond field has been investigated by Maluf and 

Neves [47]. Therefore, the spatially homogeneous BT-I metric of the form  

 ds2 = A2dx2 + B2(dy2 + dz2) − dt2, (4) 

 where metric potentials A, B are functions of t only, has been contemplated. 

Also, Barber’s SCT has the following field equations,  

 Rij −
1

2
Rgij = −8πϕ

−1(Tij + Tij), (5) 

 

 &    □ϕ = ϕ;ν
,ν =

8π

3
μ(T + T), (6) 

 where the Ricci tensor, the Ricci scalar, energy momentum tensor of matter, the energy 

momentum tensor of BHDE and the coupling constant are given as Rij , R, Tij , Tij  and μ 

respectively. The energy momentum tensors for pressureless matter and anisotropic DE are 

given by  

 Tij = diag[0,0,0, ρm],    (7) 

 Tij = diag[ρdeωde, ρdeωde, (ωde + δ)ρde, −ρde], (8) 

 where ωde =
p

ρde
 is equation of state (EoS) parameter of DE, p and ρde are pressure and 

energy density of DE respectively. ρm  is the energy density of the matter and δ  is the 

deviation (skewness parameter) from ωde in z direction. 

Now in the co-moving coordinate system, the field equations (5) and (6) for the metric (4), 

using Eq.(7) can be deduced as, 

 

 
2B̈

B
+ (

Ḃ

B
)2 =

−8πρdeωde

ϕ
. (9) 

 
Ä

A
+
B̈

B
+

ȦḂ

AB
=

−8πρdeωde

ϕ
. (10) 

 
Ä

A
+
B̈

B
+

ȦḂ

AB
=

−8π(ωde+δ)ρde

ϕ
. (11) 
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 2
ȦḂ

AB
+ (

Ḃ

B
)2 =

8π(ρde+ρm)

ϕ
. (12) 

 ϕ̈ + ϕ̇(
Ȧ

A
+ 2

Ḃ

B
) =

8πμ(T+T)

3
. (13) 

 Here the over head dot denotes the differentiation with respect to ‘t’. To obtain the values of 

the unknowns namely, A, B, ϕ, ρm, ρde, ωde, and δ from the five field equations (9)-(13), we 

can consider the metric potentials relation by taking proportionality between the shear scalar 

(σ) and expansion scalar (θ) (Collins et al. [48]) as ,A = Bn,          (14) 

 where n > 0, (≠ 1) is a constant and preserves the anisotropic character of the space-time; 

and equalizing the sum of the trace of the energy momentum tensor to zero as 

 T + T = 0. (15) 

The expressions for metric potentials can be obtained by using Eqs. (11),(9), (14) and (15) as  

 A = ((n + 2)eγ1t + (n + 2)γ2)
n

n+2, (16) 

 B = ((n + 2)eγ1t + (n + 2)γ2)
1

n+2, (17) 

 and the scalar field ϕ as  

 ϕ = c2 −
c1

(n+1)((n+2)eγ1t+(n+2)γ2)
n+1
n+2

. (18) 

 Therefore, Eq. (4) is modified to,  

 ds2 = ((n + 2)eγ1t + (n + 2)γ2)
2n

n+2dx2 + ((n + 2)eγ1t + (n + 2)γ2)
2

n+2(dy2 + dz2) − dt2.

 (19) 

 Here, Eq. (19) represents a four-dimensional anisotropic BT-I cosmic model with BHDE in 

SCT with the physical and geometrical parameters discussed in the next section, which has 

prominence in the astronomical studies. Now, the cosmological parameters like volume (V), 

average scale factor (a(t)), Hubble parameter (H), expansion scalar (θ), shear scalar (σ2) 

and anisotropic parameter (𝒜h) of the BT-I cosmic model are defined as,  

 V = (n + 2)(eγ1t + γ2), (20) 

 a = ((n + 2)(eγ1t + γ2))
1

3, (21) 

 H =
γ1e

γ1t

3eγ1t+3γ2
, (22) 

 θ =
γ1e

γ1t

eγ1t+γ2
, (23) 

 σ2 =
γ1
2e2γ1t

3(n+2)2(eγ1t+γ2)
2, (24) 

 and 𝒜h =
2(n−1)2

(n+2)2
. (25) 

 From Eqs. (20)-(24), we observe that, initially (i. e. t = 0) the spatial volume (V), scale factor 

(a), Hubble parameter (H), shear scalar (θ) and expansion scalar (σ2) become constants. 

However, they tend to infinity as t → ∞. Also, from Eq. (25), we observe that the anisotropic 

parameter (𝒜h) ≠ 0, throughout the evoulution of the Universe, which indicates that the 

model (19) is anisotropic. 

 The energy density of BHDE is given by  

 ρde =
9C(eγ1t+γ2)

2e−2γ1t3−Δ(
eγ1tγ1

eγ1t+γ2
)Δ

γ1
2 . (26) 

 The following expression represents energy density of matter as,  
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 ρm =
Ψ1

8π(n+2)2(eγ1t+γ2)
2(n+1)γ1

2, (27) 

 where,  

 

Ψ1 = −2e2γ1t(n +
1

2
)γ1
4c1((n + 2)(e

γ1t + γ2))
−n−1

n+2 + 2(n + 1)(−36e−2γ1t3−ΔπC(n + 2)2 ×

(eγ1t + γ2)
4(

eγ1tγ1

eγ1t+γ2
)Δ + e2γ1tc2γ1

4(n +
1

2
)).

} 

 
Figure  1:  Illustration of energy density(ρde) against redshift(z). 

 
Figure  2:  Illustration of energy density matter(ρm) against redshift(z). 

 
Figure  3:  Illustration of pressure(p) against redshift(z). 
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Figure  4:  Illustration of skewness parameter (δ) against redshift (z) 

 

The pressure of BHDE and the skewness parameter are given by,  

 p =
γ1
2((n2+n+4)e2γ1t+eγ1tγ2(n+3)(n+2))(((n+2)(e

γ1t+γ2))
−n−1
n+2 c1−c2n−c2)

16π(n+2)2(eγ1t+γ2)
2(n+1)

, (28) 

 δ =
(n−1)(((n+2)(eγ1t+γ2))

−n−1
n+2 c1−c2(n+1))3

Δγ1
4(

eγ1tγ1
eγ1t+γ2

)−Δe3γ1t

72(n+2)πC(eγ1t+γ2)
3(n+1)

. (29) 

From figures (1) and (2), we observe that ρde and ρm, for various values of γ1&γ2 varies in 

positive region, decreasing against redshift (z) respectively. And the trajectories of pressure 

of BHDE against redshift (z) are plotted in figure (3) for the various values of γ1&γ2. The 

curves varies in negative region and are decreasing against redshift (z). Therefore, we can 

conclude that the trajectories in the figures (1)-(3) project the accelerated expansion of the 

cosmos. For our model, the skewness parameter (δ) as defined by the Eq. (29), is depicted in 

the figure (4). The parameter varies in positive region without vanishing, throughout its 

evolution for the chosen values of γ1&γ2. 

 
Figure  5:  Illustration of Hubble parameter(H) against scale factor(a) (left panel), redshift(z) 

(center panel) and time(Gyr) (right panel). 

 

Figure (5) are the trajectories of Hubble parameter taken against scale-factor (a), time (t) and 

redshift (z) respectively. As shown, Hubble parameter shows inverse proportionality towards 

scale-factor (a) ( as shown in left panel), illustrating the cosmic expansion rate. Whereas, 

there is a direct proportionality between the Hubble parameter (H) and redshift (z) and 

Hubble parameter attains its present values H0 at z = 0 (as shown in center panel). Also, the 

Hubble parameter is directly proportional to cosmic time (t) (as shown in right panel).  
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3  Dynamical behavior of the framework 

 In this segment, we compute the cosmological parameters such as deceleration ( q ), 

statefinder pair (r − s    &    q − r), cosmographic parameters: jerk (j), snap (s) & lerk (l), EoS 

(ωde), ωde − ωde′ plane, squared speed of sound (vs
2) and density parameter (Ωde) for the 

model (19) and present their physical significance.   

    •  Deceleration Parameter (𝐪): An important aspect of cosmological modeling is the 

explanation for the current acceleration of the Universe and the progress from the 

decelerating past to the current acceleration by using varying deceleration parameter for 

anisotropic or isotropic Universe models [49,50]. Deceleration parameter denotes the rate at 

which the Universe’s expansion is slowing down and is given as q = −(1 +
Ḣ

H2
). 

Depending on the range of q the expansion of the Universe can be understood [51,52] such 

as,   

        - Decelerating expansion when q > 0,  

        - Expansion with constant rate when q = 0,  

        - Accelerating power law expansion when −1 < q < 0,  

        - Exponential expansion/de Sitter expansion when q = −1 and  

        - Super-exponential expansion when q < −1.  

 For the constructed model, deceleration parameter q takes the value as follows:  

 q =
−7γ2

2−3e−γ1tγ2
3−e2γ1t−5eγ1tγ2

(eγ1t+γ2)
2 . (30) 

 
Figure  6: Illustration of deceleration parameter(q) against redshift(z). 

 

   The deceleration parameter curve contrasted with redshift (z) for three distinct values of 

γ1&γ2 respectively, as shown in figure (6) describes that the erstwhile phase of the Universe 

showed decelerated expansion as the curve transcends from q > 0  to q < 0  i.e. from 

decelerated phase to accelerated one, indicating an expansion in accelerating way in the 

present epoch. These observations are in concurrent with the recent astronomical 

observations. 

•  Statefinder Parameters (𝐫 − 𝐬): Statefinder parameters are the diagnostic and sensitive 

tool, given as  

 r =
a⃛

aH3
and    s =

r−1

3(q−
1

2
)
, 
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that differentiates among various DE models, as the degeneracy of the Hubble parameter (H) 

and the deceleration parameter (q) does not show any difference among different DE models. 

In this discourse, this geometrical statefinder diagnostic tool that discriminates DE models 

have been introduced by Sahni et al. [53, 54]. Several authors have researched HDE models 

in non-flat Universe [55] by considering this statefinder diagnostic. We have characterized 

the statefinder plane as,  

 r = 1 + 9e−2γ1tγ2
2  ;     s =

−2γ2
2e−γ1t

2γ2+e
γ1t
. (31) 

 
Figure  7: Illustration of (r − s) plane. 

 
Figure  8: Illustration of (q − r) plane. 

    The behavior of statefinder parameters r − s and r − q planes are observed from figures 

(7) and (8) respectively when plotted opposite to redshift (z) for various values of γ1&γ2. It is 

clear from figure (7) that the r − s pane trajectories begin from Chaplygin gas region (r >

1, s < 0) and passes through the ΛCDM point. At this particular point, our constructed model 

of the Universe behaves like a ΛCDM model. The trajectories of r − q plane, as recognized 

from figure (8) vary from positive to negative region, illustrating that the phase transition of 

the Universe appears in the matter dominated phase and evolves to de-sitter phase. 

  

    •  Cosmographic Parameters: The study of a scale factor (a) with the expansion of the 

Taylor series w.r.t the cosmic time (t) is called as cosmography. The expansion is 

independent of the solution of the motion equations of the models and also gives us a relation 
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between distance and redshift. To study cosmography, it is worth introducing some particular 

cosmographic parameters as follows:  

 j =
aIII

aH3
,    s =

aIV

aH4
and    l =

aV

aH5
, 

whose values for our model are given by:  

 jerk(j) = 1 + 9e−2γ1tγ2
2; (32) 

 snap(s) = 1 + 9eγ1tγ2 − 45e
−2γ1tγ2

2 + 27e−3γ1tγ2
3; (33) 

 lerk(l) = 1 − 6e−γ1tγ2 + 306e
−2γ1tγ2

2 − 486e−3γ1tγ2
3 + 81e−4γ1tγ2

4 (34) 

 
Figure  9:  Illustration of jerk parameter(j) against redshift(z). 

 
Figure  10:  Illustration of lerk parameter(l)against redshift(z). 
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Figure  11: Illustration of snap parameter(s) against redshift(z). 

 

   The cosmographic parameters- jerk (j), lerk (l) and snap (s) for various values of γ1 and γ2, 

plotted against redshift (z) are represented in figures (9), (10) and (11) respectively. For jerk 

and lerk parameters there is a variation in the positive region, whereas for the snap parameter, 

the sign changes from the erstwhile negative values to contemporary positive one, regardless 

of the values of γ1&γ2. These cosmographic parameters are in obedience to the present-time 

observations. 

    •  EoS Parameter (𝛚𝐝𝐞): The behavior of DE phenomena is most commonly defined with 

the EoS parameter as, ωde =
p

ρde
, where p is pressure and ρde is energy density. The range of 

EoS parameter ωde, when lies between (−1,−
1

3
) describes quintessence DE model. ωde =

−1 gives the vacuum DE, usually called as cosmological constant or ΛCDM model and the 

DE model known as the phantom model is observed when ωde < −1. Inevitable singularity 

of space-time will result from this phantom DE model in the future. For our model the EoS 

parameter is given by:  

 ωde =
Ψ2

2(2n+1)(eγ1t+γ2)
2, (35) 

 where,  

 
Ψ2 = −γ2

3(n + 3)(n + 2)e−γ1t + (−3n2γ2 − 7nγ2 − 14γ2)e
γ1t

+(−3n2 − 11n − 16)γ2
2 − (n2 + n + 4)e2γ1t.

} 
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Figure  12: Illustration of EoS parameter(ωde) against redshift(z). 

 

   For three values of γ1&γ2, the EoS parameter (ωde) has been depicted against redshift (z) 

in the figure (12). The path of the EoS parameter has started from radiation dominated phase 

and moves towards quintessence region. After crossing the phantom divide line it reaches the 

phantom region. Such a behavior of the Universe is called as the quintessence nature. 

According to the obtained model, the observed EoS parameter matches the 2018 Planck data 

[4], where the EoS parameters limits are as follows:  

 ωde =

{
 
 

 
 −1.56−0.48

+0.60(Planck + TT + loE)

−1.58−0.41
+0.52(Planck + TT, EE + loE)

−1.57−0.40
+0.50(Planck + TT, TE, EE + loE + lensing)

−1.04−0.10
+0.10(Planck + TT, TE, EE + loE + lensing + BAO)

 

    • 𝛚𝐝𝐞 −𝛚𝐝𝐞′ plane: First and foremost, Cadwell and Linder [56] have proposed the EoS 

plane to explain the regions of the expanding Universe for evaluating the quintessence scalar 

field. The plane characterizes two distinct regions for different values of ωde  and ω′de 

(where ′  represents differentiation w.r.t lna  ). The plane is refered as thawing region, 

whenever ω′de > 0, ωde < 0 and freezing region for ω′de < 0, ωde < 0. The ωde′ is given 

by :  

 ωde′ =
3γ2(e

−2γ1tγ2
6+6e−γ1tγ2

5+15γ2
4+20eγ1tγ2

3+15e2γ1tγ2
2+6e3γ1tγ2+e

4γ1t)(n+3)(n+2)

2(2n+1)(eγ1t+γ2)
5 . (36) 

 
 

Figure  13: Illustration of EoS plane (ωde − ωde′) 
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   Figure (13) represents the EoS plane (ωde −ωde′) for this cosmological model, for various 

values of γ1&γ2. It is observed that the model lies in freezing region as ωde′ < 0&ωde < 0 

for our BHDE model. This represents an accelerating cosmic expansion. The trajectories of 

ωde −ωde′ plane, in the model converge with the experimental data [57,58],  

 ωde = −1.17−0.12
+0.13, ωde′ = 0.85−0.49

+0.50(WMAP + eCAMB + BAO + H0 + SNe). 

 ωde = −1.13−0.25
+0.24, ωde′ < 1.32(Planck + WP + BAO). 

 ωde = −1.34−0.18
+0.18, ωde′ = 0.85 ± 0.7(WMAP + eCAMB + BAO + H0). 

    •  Stability Analysis: The squared speed of sound (vs
2) examines the model’s stability and 

is defined as the partial derivative of pressure w.r.t density as, 
ṗde

ρ̇de
 [59,60]. For the developed 

model, the stability is defined from the following value of vs
2,  

 vs
2 =

Ψ3

4(n+
1

2
)(Δ−2)(eγ1t+γ2)

6
, (37) 

 where,  

 

Ψ3 = −γ2
7(n + 3)(n + 2)(Δ − 3)e−γ1t − 35((Δ − 3)n2 + (

23Δ

7
−
81

7
)n +

36Δ

7
−

114

7
)γ2
4e2γ1t

−35((Δ − 3)n2 + (
19Δ

7
−
73

7
)n +

34Δ

7
−
110

7
)γ2
3e3γ1t − 21γ2

2((Δ − 3)n2 + (
15Δ

7

−
65

7
)n +

32Δ

7
−
106

7
)e4γ1t − 7((Δ − 3)n2 + (

11Δ

7
−
57

7
)n +

30Δ

7
−
102

7
)γ2e

5γ1t

−21((Δ − 3)n2 + (
27Δ

7
−
89

7
)n +

38Δ

7
−
118

7
)γ2
5eγ1t + ((−7Δ + 21)n2

+(−31Δ + 97)n − 40Δ + 122)γ2
6 − ((Δ − 3)n2 + (Δ − 7)n + 4Δ − 14)e6γ1t. }

 
 
 

 
 
 

 

In figure (14) the squared speed of sound (vs
2) has been depicted against redshift (z) for 

various values of γ1&γ2. The outlined plot is identified in the positive region giving a stable 

behavior for the Universe.  

 
Figure  14: Illustrating of squared speed of sound(vs

2) against redshift(z) 

 

    •  Density Parameter: The dimensionless density parameter of DE (Ωde) is formulated as  

 Ωde =
ρde

3H2
. (38) 

 We were able to obtain the density parameter of DE for our BHDE model by substituting the 

expressions for the Hubble parameter (H) and the energy density (ρde) in the above equation; 
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and we used graphical representation to analyze its behavior. A detailed study about the 

density parameter has been already mentioned in the Section (1), whose value is given by  

 Ωde =
27C(eγ1t+γ2)

4e−4γ1t(
eγ1t

eγ1t+γ2
)Δ3−Δ

γ1
4 . (39) 

 
Figure  15: Illustration of density parameter (Ωde) against redshift(z) 

 

   For distinct values of γ1&γ2, the plot for density parameter (Ωde) has been constructed 

against redshift (z) in the figure (15). The trajectories of density parameter (Ωde) vary in the 

positive region, increasing against redshift, satisfying the limits at the present epoch as 

mentioned below. Also, the BHDE density parameter satisfies the following limits at the 

present epoch. Observations from Planck’s data (2014)[57], the density parameter of DE, has 

taken the following limitations Ωde = 0.717−0.024
+0.028 (WMAP-9) and Ωde =

0.717−0.020
+0.023(Planck+WP) and Planck’s data (2018) [4] have given the constraints on DE 

density parameter as Ωde = 0.679 ± 0.013  (TT+loE), 0.6834 ± 0.0084  (TT,TE,EE+loE), 

0.6847 ± 0.0073  (TT,TE,EE++loE+lensing), 0.6889 ± 0.0056 

(TT,TE,EE++loE+lensing+BAO), 0.699 ± 0.012 (TT+loE), 0.711−0.026
0.033  (EE+loE). Hinshaw 

et al. [58] have set forth limitation on density parameter Ωde  as Ωde = 0.721 ± 0.025 

(WMAP), Ωde = 0.728 ± 0.019 (WMAP+eCMB), Ωde = 0.707 ± 0.010 (WMAP+ eCMB+ 

BAO), Ωde = 0.740 ± 0.015  (WMAP+eCMB+ H0 ), Ωde = 0.7135−0.0096
+0.0095 

(WMAP+eCMB+BAO+H0).  

 

4   Interpretations of the model: 

 We have constructed a BHDE model in the framework of SCT. It is observed from the 

construction of the plots, that the energy density BHDE (ρde), matter (ρm) and the pressure 

(p) projects the Universe’s expansion in an accelerated manner. Also the Hubble parameter 

shows that H is directly proportional to cosmic time (t) and the redshift (z) attaining its 

present value H0 at z = 0. However, H is inversely proportional towards scale factor (a). The 

skewness parameter (δ) of the model differs in the positive region and does not vanish all 

over its evolution. 
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To understand the physical significance of the model, various cosmological parameter have 

been studied. The deceleration parameter (q) thus obtained, shows decelerated expansion 

during the erstwhile phases of the Universe, and later on, the accelerated expansion phase is 

observed, that is concurrent with the recent astrophysical observations. The r, s plane and q, r 

plane trajectories projects that the constructed model behaves like a ΛCDM model; and 

illustrates the phase shift of the Universe from matter dominated phase to de-Sitter phase 

respectively. The cosmographic parameters are in coincidence with the latest astronomical 

observations as the lerk (l) and jerk (j) parameters varyies in positive region and the snap 

parameter (s) changes its sign from negative to positive ones. The EoS parameter of the 

model states that the Universe has a quintessence nature and the trajectories of the EoS plane 

(ωde −ωde′) lies in the freezing region, both representing accelerating cosmic expansion. 

The Universe shows a stable behavior as the parameter vs
2 varies in the positive region. The 

density parameter (Ωde) obtained is consistent with the recent observations, as its trajectories 

are varying in the positive region. Hence, the model built, behaves like a ΛCDM model, 

showing a stable behavior; having quintessence nature and further illustrates that, the 

Universe is expanding in an accelerated manner. These observations are in good agreement 

with the recent experimental data. 
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With changes in technology, there is requirement to modify the society beliefs and 
render women a podium for entrepreneurship and democracy. With the growing help 
from Government, Non-Government and other financial institutions to many women 
entrepreneurs within the economy there can be substantial growth in the process of 
women entrepreneurship. In the new era women are stepping out and are seen 
everywhere. The woman entrepreneurs have focused themselves in various activities 
starting from home made Tiffin service to packaging and manufacturing sector. The 
entrepreneurship provides them a satisfaction and assimilates a deep sense of 
accomplishment to create their own individuality in the society. The objective of the 
paper is to understand if women have some preferred sector when it comes to starting 
their own business and why. Also to understand which sector are the one they are 
uncomfortable with and emphasis on the presence of women entrepreneurs in 
different sectors and the schemes that the government has introduced for their benefit 
and also suggestions to improve women entrepreneurship in India. 

  Women entrepreneurs, technology, Government Schemes 

Entrepreneurs play a key role in the 
economic development of the country. A 
women entrepreneur is defined as the 
women or group of women, who initiate, 
organize and operate a business 
enterprise. Government of India has 
defined women entrepreneurs  as an 
enterprise owned and controlled by a 
woman having a minimum financial 
interest of 51 percent of the capital and 
giving at least 51 percent of employment 
generated in the enterprise to women. 
Educated Indian women have to go a long 
way to achieve equal rights and position 
because traditions are deep routed in 
Indian society where the sociological set 
up is male dominated one. Despite all the 
social hurdles, many Indian women stood 
as successful entrepreneurs. The 
transformation of social fabric of the 
Indian society, in terms of increased 
educational status of women and varied 
aspirations for better living, necessitated 

a change in life style of Indian women. 
Women in India face many problems and 
constraints to get ahead in their life in 
business. They should explore the 
prospects of starting new enterprise, 
undertake risks, introduce innovations, 
coordinate administration and control 
business and provide effective leadership 
in all aspects of business.  

Among the Indian population 50% of 
them are women. The role of women in 
India is bounded inside the four walls of 
the household activities. Our Society 
being reigned by men, the unfair 
treatment against the women is still 
exercised in different parts of the 
country. In past, the lifespan of Indian 
women was like a well defined certain 
master plan. It began with a girl playing 
with dolls and built to the crescendo of 
marriage. However, in this modern age 
things have been changed a lot. Spread of 
education coupled with a revolutionary 
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change in the field of information and 
technology brings a significant change of 
the status of women in the society.

In India women account for only five 
point two percent in terms of engaging 
into own business. There were more than 
1,53,260 woman entrepreneurs claiming 
9.01% of the total entrepreneurs in India 
during the year 1998-99. The decision 
relating to site selection for 
establishment of enterprise for women is 
based on closeness to the home. The 
women entrepreneurs face more 
difficulties than their male counterparts 
in the start-up stage of enterprise due to 
lack of experience of technical training 
and marketing. In the past rural women 
concentrated on traditional activities, but 
now due to the spread of education and 
favorable government policies towards 
self employment and skill development, 
women have changed their attitude and 
diverted towards non-traditional 
activities too. We find woman 
entrepreneurs engaged themselves in 
different type of activities.  

The Women entrepreneurship is defined 
as an act of possession and innovation of 
businesses that benefices the women 
financially by increasing their confidence 
as well as the dominance in the society. 
The government of India has defined 
Women Entrepreneurship as the business 
possessed and governed by women having 
minimum financial stake of fifty one 
percent of capital and giving at least fifty 
one percent of the employment rendered 
by the business concern to women.

The Entrepreneurship can help women’s 
financial independence and improve their 
position in the society. The development 
of women entrepreneurship enables 

society to understand and appreciate 
their abilities. It enhances their position 
and leads to the integration of women in 
building the nation and development of 
economy. 

Everywhere you look, there is an Indian 
woman in the pursuit of the 
entrepreneurial dream. Women have 
always been involved in small, usually 
home-based businesses but this is 
different. We are more visible, we are 
more ambitious and we hear more women 
talking about building businesses, not 
just earning an income. What is driving 
so many women to start businesses? 
What challenges do they face? What helps 
them succeed? Does gender enter the 
entrepreneur’s mind at all? These were 
only some of the questions we had, and 
out of that emerged the Women’s Web 
Women & Entrepreneurship in India 
2012 Study. The study was conducted 
online between June 1st and 20th and we 
received responses from 114 women 
entrepreneurs across the country. Below 
are the results, which will be of interest 
to entrepreneurs, entrepreneurs-in-the-
making, mentors, advisors, funding firms 
and anyone with an interest in the story 
of women and entrepreneurship in India.

A significant chunk (58%) of the 
entrepreneurs we surveyed had 
started their businesses between the 
ages of 20 and 30 interestingly, 25% 
had started up even before turning 
25. It raises the possibility of at least 
some women starting up businesses 
without first holding a job, right after 
their education. As expected, most 
were either graduates or post-
graduates.
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Bangalore leads all other cities head 
and shoulders in the presence of 
women entrepreneurs. Kolkata is the 
only absentee large metro, with all 
the others such as Chennai, the 
National Capital Region, Pune, 
Mumbai and Hyderabad figuring in 
the list.

As for industry type, Professional 
services, IT/ITES, 
Apparel/accessories and Food & 
Beverages are the four major sectors 
in which women own businesses. 

The majority of women-owned 
businesses are micro-enterprises or 
small/mid-sized businesses, with 73% 
reporting a revenue of under 
Rs.10,00,000 (Rs. Ten lakh or One 
million) in the last financial year. 
Corresponding to this, the majority 
had fewer than 5 employees (71%). 
57% of women entrepreneurs had 
started their businesses alone, while 
35% had a co-founder and 8% were 
part of teams that involved more 
than 2 co-founders.

60% of women entrepreneurs started 
their business with a capital of under 
Rs.1,00,000 and personal funds and 
savings were used to start the 
business in a majority of cases. 
However, 30% of those surveyed 
stated that they had used more 1 
source of funding.

As for support in their 
entrepreneurial journey, besides 
friends and family the growing 
importance of the entrepreneurial 
community is reflected in the fact 
that 26% mentioned other 
entrepreneurs and entrepreneur 
groups. 23% also mentioned mentors 
and advisors. 

With the constant development in the 
Indian startup ecosystem, more and 
more women are chasing the 
entrepreneurial dream and 
succeeding in their ventures. This is 
empowering other Indian women still 
confined to the traditional 
homemaker role to think for 
themselves. However, a recent report 
states that only two Indian cities 
have made it to the list of the 50 most 
favorable global places for women to 
work. India’s Silicon 
Valley, Bangalore, ranked 40th, 
while Delhi came in at the 49th place. 
This survey was conducted by the 
tech giant Dell and consultancy firm 
IHS Markit. The ranking—based on 
inputs from Indian women 
entrepreneurs, policymakers, venture 
capitalists, media, and 
academicians—measures a city’s 
ability to attract and support women 
who want to grow their businesses.

According to the National Sample 
Survey, only 14% of the businesses in 
India are run by women 
entrepreneurs. Most of the companies 
are bootstrapped and run on a small 
scale. The global disparity is evident 
in a report which says nearly 126 
million women have their own 
business across the globe while 
Indian women linger around the 8 
million mark; a paradoxical 
statement given that we are the 
second most populous nation in the 
world. Startup Talky has compiled a 
list of the successful female 
entrepreneurs who've made a mark in 
startup ecosystem in India. 

About 58% of the female 
entrepreneurs were in the age range 
of 20-30 when they started out.
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Nearly 73% of them report revenue of 
approximately Rs 10 lakhs in a 
financial year.
Almost 57% of these women started 
out solo i.e. without any other 
member.
About 35% of the women had a co-
founder. 
Roughly 71% of the Indian female 
entrepreneurs employ five people or 
less.

In a country like India where most of the 
women aren't encouraged to think big 
(especially in the rural parts of the 
nation), there are some who have soared 
higher than one would expect from a 
constrictive setup. These wonder women 
are inspiring other ladies to venture on 
the path of startups through the success 
stories of their personal struggles and 
challenges. As a result, India is steadily 
rising up the ranks when it comes to a 
favorable startup ecosystem coupled with 
solid backing from the Government. Lets 
read few success stories of women 
entrepreneurship in India.

The entry to get finance for the 
commencement of business is the 
toughest problem faced by the women 
entrepreneurs and most of family 
members do not provide either moral 
support or financial help to their 
women folk to start their own 
business in which the women have 
skills that is required to start an 
enterprise
The managing of the working capital 
by the women entrepreneurs becomes 
difficult because they are not able to 
provide surety to get loans from the 
financial institutions. As we know 
that the working capital is required 
for keeping the finished stock to meet 

the demand in the market, for 
production and meeting the 
marketing needs and other 
administrative expenses.
The Women entrepreneurs bump the 
trouble in getting the raw-materials 
and necessary inputs at a minimum 
price and less discount. 
Most of the women entrepreneurs 
have to face serious contest from 
structured industries. They have also 
to face a tough competition with the 
men entrepreneurs who can embroil 
easily in the publicity and marketing 
of their products with the structured 
sector
The Woman entrepreneurs face 
problems in coordinating the 
production activities with change of 
technology.
The problems like the attitude 
towards woman entrepreneurs, by 
the society, inadequate opportunities 
between women and women and very 
important amongst all the ‘lack of 
confidence in women are also stalking 
the entrepreneurs. 
About forty percent of women in 
India are illiterate. Illiteracy is the 
main problem that creates social 
economical blocks. Due to absence in 
the know-how of change in the 
technology and lack of education 
produces troubles for women who 
want set up their own business 
concern.

1) The self help 
Groups are the club of small number of 
self- employed rural or urban women 
entrepreneurs who join together to take 
care of group wellbeing. This group with 
the help of the financial institutions and 
other Nongovernmental organization get 
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their requirements fulfilled. This is a 
freewill affiliation. Each member puts up 
little amount cover seed money and rest 
of needed money will be taken care of by 
Nongovernmental organizations and 
Government.

2) It is the 
outcome of resolution passed in 4th 
International Conference Women 
Entrepreneurs held at Hyderabad. This 
was founded in the year 1993. It mainly 
interacts with various women association 
of the country through network to 
facilitate the member in diversified 
activities.

3) This trust was 
established in 1968. The trust was 
started with the main objective of helping 
woman entrepreneurs. Establishing 
Kamila Trust in U.K. in 1994 to market 
the products of Women’s India Trust in 
London under the name "Kashi" and 
extended export activities to Australia, 
Europe and Germany.

4) 
It has brought in two special 

schemes for women -Mahila Udyam 
Nidhi to provide equity to women 
entrepreneurs and Mahila Vikas Nidhi to 
provide assistance in terms of 
development for perusal of yielding 
income for the activities undertaken by 
women.

5) Small Industries Development 
Organization conducts various 
programmes including Entrepreneurship 
Development Programmes for women. 
Small Industries Development 
Organization has introduced product 
orient Entrepreneurship Development 
Programmes in the areas like repairing of 

television, printed circuit boards, leather 
goods, screen printing.

6) 
The Consortium of Women 

Entrepreneurs in India is a voluntary 
organization consisting of NGOs, SHGs, 
voluntary organizations and individual 
business units. The objective is to be 
providing technology up gradation 
facilities to women entrepreneurs and 
other facilities in marketing, finance, 
HRD and production. The consortium is 
also having international business 
connections and provides its members 
marketing and export support through 
this connection.

7) National Bank of 
Agriculture and Rural Development is an 
autonomous financial institution provides 
liberal credit to rural women 
entrepreneurs.

9) is 
a merchandise union of women which 
was registered in 1972 under Trade 
Union Act. The members of Self-
employed Women’s Association has 
extended its operations to the global level 
and has the opportunity of receiving 
grants from international organizations 
such as Ford Foundation, UNICEF, ILO, 
etc. and Government of India is also 
provides funds to this organization

When developmental programs are 
conducted in the country, women also 
have to be taken as particular group 
for the enrollment of programs as 
well for training purpose.

In order to accommodate the varying 
demands and accomplishments, 
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special training should be provided to 
women and also train them on 
management skills, professional 
abilities and leadership skill

Attempts have to be made to enhance 
their skillfulness and quality of 
production through proper applied 
science, instrumentations and 
exercises.

Women entrepreneurs have to be 
rendered necessary help for 
merchandising their products.

The Government of India at national 
level and state level has to encourage 
the women entrepreneurs to take 
part in foreign merchandise fair, 
public display and leagues. They also 
have to be encouraged to take part in 
making decisions.

The family members of women 
entrepreneurs have to render support 
to them in and also take actively part 
in managing their units.

Attempts have to be made in focusing 
on simplifying the operations in 
terms of abiding the conventions and 
ordinances which are to be 
accomplished by women 
entrepreneurs in the form of 
registering their business and find 
help in terms of getting grants from 
various sections and government 
sponsored establishments. 

The government has to improve in 
providing best educations and 
schemes to the Women. 

The women entrepreneurs both new 
and existing have to undergo advising 
from psychologists, managerial 
experts and technical personnel to 
understand their abilities and to 

improve their skills and technical 
knowledge. The well established 
entrepreneurs can provide advocacy 
on their establishments in order to 
boost the team spirit of new women 
entrepreneurs.

The Financial Institutions should 
provide merchandize related financial 
transactions, render working capital 
for ventures whether large or small, 
render small loans to women 
entrepreneurs to empower them.

The persons who are acting as 
financiers need to be taught to handle 
women with self-respect.

In order to handle the issues and 
problems of women entrepreneurs, 
there is a need to have Women 
Guidance Cell. 

The grooming for entrepreneurship 
must begin at high school with well 
planned courses, that can build 
confidence with the help of 
behavioral games.

A well designed training program has 
to be developed in order to train, 
motivate and render guidance to the 
new women entrepreneurs to 
accomplish their wish. The training 
program undertaken must provide 
lessons on marketing of products, 
generation of revenue, rendering help 
on using the new technology, 
balancing work and family life. 

While allocating plots for industrial 
purpose, the Government has to 
mark some margin for providing 
industrial plots and other amenities 
to women entrepreneurs. As 
forethought, measures have to be 
taken to fend off the pervert of 
utilizing the given margin to women 
by men in the name of the women.
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In present scenario due to modernization, 
urbanization, globalization and 
development of education, with 
increasing awareness, women are now 
seeking gainful participation in several 
fields. The entrepreneurship among 
women will help them in earning money 
and becoming economically independent. 
Due to social networking women will 
develop self-confidence, awareness and 
ability to marshal environmental support. 
This will lead to an improvement is not 
only the women, from the point of view of 
better health, education and skill but an 
improvement in her living condition also 
by being able to use cleaner fuel, better 
house, better sanitation, facilities and. 
infrastructural facilities. This will lead to 
saving of resources like time, energy, 
transforming women into stronger 
personality and an overall improvement 
in her quality of life. Encouraging 
entrepreneurship among women is most 
important task to harness the difficulties 
of unemployment in the society. 

Bhumali, Anil J Poddar Sampa, 
“Development of Rural Women 
through Education and Empowerment”, 
Abhijeet Publications, ed., New Delhi, 
2005
Bhowmik, Krishna, “ Indian Women: The 
Ushering of a New Dawn”, Mittal 
Publications, 1 ed., New Delhi, 2006.
Tapan, Neeta, “Need for Women 
Empowerment”, Madhya Pradesh 
Institute of Social Science Research, 
Rawat Publications, New Delhi and 
Jaipur, 2000
Rao M Koteswara, “ Empowerment of 
Women in India”, 1 ed., Discovery 
Puublishing house, New Delhi, 2005.
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 Funds are the wheels on which 
depends the successful movement of 
business-cart. The need for funds may 
arise for short-term as well as long-term 
purposes. Although it is very difficult to 
draw a line of distinction between the 
two, experts in the field have done this 
for the purpose of proper understanding. 
Investment of short-term funds generally 
assumes the form of working capital, the 
management of which involves the 
administration of such assets as cash, 
marketable securities, receivables, 
inventories and also the administration of 

current liabilities. The skills of the 
working capital management are rather 
unique, through their goals are the same 
as in managing the current assets 
individually, i.e., to make an efficient use 
of funds for minimizing the risk of loss to 
attain the profit objective. Management 
of working capital involves deciding upon 
the amount and the composition of the 
current assets and findings the way out 
to finance these assets. Therefore, 
“proper management of working capital 
is very important for the success of an 
enterprise.” 
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The term working capital has been quite 
controversial in the financial accounting 
terminology, as it does not have 
universally accepted definition. Qyite a 
few financial experts define it in the 
narrow and incomplete sense as the 
difference between current assets and 
current liabilities whereas some others 
have defined it in a broad sense as the 
total of current assets employed.  

According to this approach the 
quantum of the working capital employed 
in a business concern is equal to the total 
current assets employed. In the words of 
E.W. Walker “The gross working capital 
refers to the amount of funds invested in 
current assets that are employed in the 
business process.” It is one of the 
principal functions of management to 
provide the right amount of working 
capital at the right time in order to 
realize optimum return on the amount 
invested. To B.R. Rao, “Gross working 
capital represents the totality of 
fluctuating funds invested in the entire 
current assets.”J.F. Weston and E.F. 
Brigham also observe “Working capital 
refers to a firm’s investment in short-
term assets, cash, short-term securities, 
accounts receivables and inventories.” 

The qualitative or the net 
working capital approach indicates the 
relationship between current assets and 
current liabilities. Net working capital as 
H.G. Guttmann says is, “…the excess of 
current assets over current liabilities.” 
R.D. Kennedy and S.Y. McMullen hold 
the same view when they say “Net 
working capital represents the amount of 

the current assets which would remain if 
all the current liabilities were paid.” 
Thus, it shows the possible availability of 
current assets in excess of current 
liabilities. According to this concept, 
current assets must exceed the current 
liabilities and then only there can be 
working capital. If the current liabilities 
exceed the current asse3ts, there is no 
working capital but there is a working 
capital deficit. Thus, the qualitative 
approach gives a clear position of short-
term debt paying capacity of a business. 

  Both the approaches have their 
own claims. Still there are some points 
which give a superior position to the 
qualitative approach because of its 
analytical value.  

 In every business, there is always 
a need for the minimum level of current 
assets required permanently to carry on 
its business operations. This minimum 
level of current assets is known as 
permanent or fixed working capital on 
the other hand, the variable working 
capital is the funds need to support the 
changing and sales activities.  

Coal is the world’s most 
abundant, safe, secure, clean and cost 
effective fossil fuel. Singareni Collieries 
Company Limited (SCCL) is situated in 
southern part of India and having its 
operations in four districts of northern 
Telangana i.e., Khammam, Karimnagar, 
Warangal & Adilabad. SCCL is supplying 
coal to most of the customers situated in 
Telangana and to some extent in 
southern parts of India and some parts in 
Maharashtra. SCCL is operating 29 
underground mines and 19 opencast 
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mines to meet the linkage requirements 
of major power (66%), Cement (13.5%), 
Captive Power (6.6%), Sponge Iron (3.1%) 
and other customers (10.8%). SCCL is 
mainly supplying coal to four major 
power utilities i.e., NTPC Ramagundam, 
T-GENCO power utilities of T.S., 
Karnataka Power Corporation of 
Karnataka and Parli power station of 
MAHAGENCO. Apart from the above 
major power utilities, SCCL is also 
supplying coal to 57 cement units, 32 
captive power plants and 53 sponge iron 
units through Fuel Supply Agreements 
(FSA). 

The objectives for which the 
study has been undertaken are:

1. To analyse the working capital and 
its trend by keeping the base year as 
100. 

2. To examine the efficiency of different 
components of working capital by 
computing selected working capital 
efficiency ratios.  

3. To measure the liquidity position of 
the unit by calculating major liquidity 
ratios. 

In order to attain the objectives 
of study secondary data has been used. 
The data needed for this study has been 
extracted from annual reports of SCCL. 
Data stretches over a period of six years 
starting from the year 2010-11 to 2015-
16. The collected data has been organized 
within the form of tables so important 
inferences may well be drawn. For 

analyzing the working capital, the 
techniques of trend and ratio analysis 
techniques have been used.   

The analysis of the working 
capital is the touch stone to test the 
efficiency with which the short-term 
funds are employed. It helps to evaluate 
the productivity of the short-term funds 
employed. A company as a general policy 
wants to hold in balance as small a 
quantity of the working capital so long as 
undue solvency risks are not imposed on 
it. This is a logical approach indicating 
that the working capital is a means to an 
end and not an end in itself.  For proper 
study of working capital of SCCL, the 
following analysis has been made.  

Working Capital Trend Analysis 

Efficiency Analysis; and 

Analysis of Liquidity Position 

The working capital trend 
analysis represents a picture of variation 
in current assets, current liabilities and 
net working capital over a period of time. 
Such an analysis enables us to study the 
upward and downward trend in current 
assets and current liabilities and its affect 
on working capital position. The trend 
analysis is a tool of financial appraisal 
where the changes in the factors are 
compared with the base year, keeping the 
base year as 100. Trends in working 
capital of SCCL have been computed and 
are shown in Table-1.  
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 (Rs. in Crores) 

Current Assets (a) 3802.04 5736.82 5902.78 6354.46 6485.40 8118.24

Current Liabilities 
(b)  

2661.32 2971.13 3322.65 3767.45 4051.84 6475.21

(a-b)

Current Assets 100.00 150.89 155.25 167.13 170.58 213.52

Current Liabilities 100.00 111.64 124.85 141.56 152.25 243.31

Source: Annual Reports & Accounts of SCCL.  

The data of the Table-1 reveals 
that the current assets of SCCL have 
shown an upward trend during the period 
of study. They have been increased from 
Rs. 3802.04 crores in 2010-11 to Rs. 
8118.24 crores in 2015-16. The current 
liabilities have also shown an upward 
trend and they were Rs. 2661.32 crores in 
2010-11 which have been increased to Rs.  
6475.21 crores in 2015-16.  

The trend of current assets has 
shown a continuous increase over the 
period of study from 100 per cent in 
2010-11 to 213.52 per cent in 2015-16. 
The peak points obtained for current 
assets were 170.58 per cent and 213.52 
per cent in 2014-15 and 2015-16 
respectively.  

The trend of current liabilities 
has also shown a continuous increase up 

to 2015-16 when it reached to 243.31 per 
cent over the base year 2010-11. 
However, the increase in the trend of 
current assets is slow as compared to the 
current liabilities except in the last year 
2015-16 when it was 243.31 per cent as 
against 213.52 per cent in respect of 
trend of current asset. 

The trend of new working capital 
of the company has shown a declining 
trend over the period of study from 
242.45 per cent 2011-12 to 144.03 per 
cent in 2015-16. In 2011-12 the net 
working capital trend raised to 242.45 per 
cent as compared to the base year. There 
after it marked a significant decrease and 
fell down to 144.03 per cent in 2015-16.  

It can be concluded that though 
there was a continuous raise in current 
assets and current liabilities over the 
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period of study, the net working capital of 
the company shows a continuous 
downward movement except in the year 
2013-14. During this year the net 
working capital has slightly increased as 
compared to the previous year 2012-13.  

 Efficiency analysis in the context 
of working capital means to examine the 
efficiency with which different 
components of working capital are used 
in an enterprise. Efficient rotation of the 
working capital will lead to higher 
profitability. To measure the efficiency in 
the use of working capital of SCCL the 
following ratios are considered useful.  

This current assets turnover 
ratio ascertains the efficiency with which 
currents are used in a business. Professor 
Guttmann observes that “Current assets 
turnover is to give an overall impression 
of how rapidly the total investment in 
current assets is being turned.” This 
ratio is strongly associated with efficient 
utilization of costs, receivables and 
inventory. In the case of SCCL this ratio 
will be obtained   by dividing Net Sales by 
the current assets. A higher value of this 
ratio indicates greater circulation of 
current assets while a low ratio indicates 
a stagnation of the flow of current assets.  

Table 2 shows the position of 
current assets turnover ratio of the SCCL 
during the period of study.  

(Rs. in Crores) 

(in Times)

8165.81 3802.04 2.15

9238.04 5736.82 1.61

10128.29 5902.78 1.72

9782.03 6354.46 1.54

11371.67 6485.40 1.75

12570.37 8118.24 1.55

   Source: Annual Reports & Accounts of SCCL. 

The current assets turnover ratio 
in SCCL showed a decreasing tendency 
during the period covered by this study. 
In the first year of analysis (2010-11) the 
turnover was 2.15 times which declined 
to 1.61 times in 2011-12. The reason of 

this sharp decline in 2011-12 over the 
previous year was that there was a 
decline in current assets. In 2012-13 the 
ratio raised to 1.72 times. After showing a 
marginal decrease to 1.54 times in 2013-
14, it again jumped to 1.75 times in 2014-
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15. In 2015-16 again there was a sharp 
decrease in the ratio when it dropped to 
1.55 times. The reason of this trend was 
mainly due to the sharp rise in the 
current assets. To conclude it may be 
observed that the company was not able 
to maintain a uniform policy of current 
assets during the period of study. The 
average of current assets turnover ratio 
was 1.72 times during the period of study. 

The term turnover of inventories 
has reference to the number of times that 
the inventories were sold and replaced 
during the accounting period. In the 

words of S.C. Kuchhal, “This relationship 
expresses the frequency with which 
average level of inventory investment is 
turned over through operations.” 
Inventory turnover ratio is calculated by 
dividing the net sales by the inventory. A 
high ratio of turnover inventory indicates 
fast movement in inventories. The larger 
is the amount of net sales and smaller the 
amount of capital tied-up in inventory, 
the better is the operating cycle. A low 
inventory turnover implies excessive 
inventory levels than are warranted by 
production and sales activities, or slow 
moving of obsolete inventory. The ratio is 
computed and presented in Table-3.  

 (Rs. In Crores) 

(in Times)
8165.81 473.53 17.24
9238.04 575.97 16.04
10128.29 671.43 15.08
9782.03 1154.12 8.48
11371.67 1137.19 10.00
12570.37 1321.14 9.51

Source: Annual Reports & Accounts of SCCL.  

In the case of SCCL the inventory 
turnover ratio was 17.24 times in 2010-11 
indicating improvement in the efficiency 
with which the inventory was managed. 
Later, in 2011-12, 2012-13 and 2013-14 
the ratio went down to 16.04 times, 15.08 
times and 8.48 times respectively. It 
marginally improved to 10.00 times in 
2014-15 but again dropped to 9.51 times 
in 2015-16. The fluctuations were noticed 
due to the fact that while the sales had 
been continuously increasing except in 
2013-14, the inventory position was 
showing upward trend during the period 

of study except in 2014-15. Moreover, the 
level of inventory increased more sharply 
than the increase in sales during the last 
three years period of study from 2013-14 
to 2015-16. Further, the company can 
maintain a high turnover of inventory 
during the first three years and, thus, 
make efficient utilization of available 
funds which will result in the 
improvement of profitability. On an 
average turnover of inventories was 12.73 
times. 
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 Whenever a business extends 
credit it its customers, outstanding debts 
(debtors) are created in the accounts.  A 
firm’s liquidity position and working 
capital would be considered as efficiently 
managed when the debtor turnover is 
high and the number of days of the 
outstanding creditors is fewer. To 
manage a firm efficiently a trade off is to 
be maintained between the express 
profits received from the debtors 
outstand and the amount o of interest 
incurred on the blocked funds. Eugene M. 
Learner defines this ratio as “The ratio of 
total sales to outstanding receivables.” 
This ratio in the case of SCCL is obtained 
by diving Net Sales by debtors. Generally 
the higher the value of the debtors 
turnover, the more efficient is the 

management of sales and in turn the 
more efficient the management of 
liquidity position.  

 Another way of expressing this 
relationship is to find out the “Average 
Collection Period.” According to I.M. 
Pandey, “The average collection period 
represents the average number of days 
for which the firm most wait after 
making a sale before collecting cash from 
the customers.” In the form of formula 
this ratio can be represented as Days in a 
Year/Debtors Turnover Ratio. Table-4 
depicts the debtors turnover ratio and 
average collection period of the SCCL 
during the period of study.  

(Rs. In Crores) 

(in Times) (in days)
8165.81 320.48 25.48 14
9238.04 802.59 11.51 32

10128.29 1225.18 8.27 44
9782.03 907.68 10.78 34

11371.67 2149.35 5.29 69
12570.37 4195.87 3.00 122

Source: Annual Reports & Accounts of SCCL.  

Table-4 indicates that in the 
SCCL the debtors turnover ratio has 
shown decreasing trend from 25.48 times 
in 2010-11 to 3.00 times in 2015-16. 
Similarly, the average collection period or 
receivables has also shown an 
unfavorable (increasing) trend. The 
average collection period was 14 days in 

2010-11 which was increased to 32 days 
and 44 days in 2011-12 and 2012-13 
respectively. This indicates that the 
inefficiency of the management in 
collecting its debts in comparatively 
shorter period. Then later during the 
year 2013-14 the ratio increase and the 
collection period decreased to 34 days. In 
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2014-15 and 2015-16 the debtors 
turnover ratio was suddenly come down 
to 5.29 times and 3.00 times respectively 
while there was a sharp increase in the 
net sales. In the last two years period of 
study i.e., 2014-15 and 2015-16 the 
unfavorable increase is find in the 
average collection period and reached as 
high as 69 days and 122 days respectively. 
On an average the debtors turnover ratio 
was 10.72 times and the average 
collection period is 53 days.   

Liquidity has been defined 
differently by different authors. J.F. 
Solomon and G. Donald define it as “The 
ability of the firm to meet its current 
obligations as they fall due.” According to 
Herbert Mayo, “Liquidity is the ease with 
which assets may be converted into cash 
without loss.” A sound liquidity position 
is of primary concern to management 
from the point of view of meeting current 
liabilities as and when they mature as 
well as for answering continuity of 
operations. Thus, liquidity is the base of 
continuous business operations. To 
measure the liquidity position of the 
SCCL, the following two ratios have been 
considered useful.  

The most widely used measure of 
liquid position of an enterprise is the 
current ratio i.e., the ratio of the firm’s 
current assets to current liabilities. 
Current ratio commands very high 
esteem in the sphere of the accounting 
information. Learner observes: “The 
current ratio is important because all 
liabilities are ultimately paid with funds 
generated by the liquidation of assets.” 
The current ratio is considered a 

powerful parameter of a company’s 
solvency and a reliable prognosticator of 
potential liquidity. Current ratio is the 
indicator of relationship between total of 
current assets and current liabilities. 
Current assets would include cash, 
inventory, sundry debtors, loans and 
advances and current liabilities would 
include sundry creditors, deposits, 
interest accrued but not due. The higher 
the ratio the larger the amount of the 
rupees available per rupee of current 
liability, and accordingly a 2 to 1 ratio is 
taken to represent a good short term 
solvency position. In the SCCL this ratio 
is derived from dividing current assets by 
current liabilities.  

 If the inventory of stock is very 
high which cannot be easily converted 
into cash or if the inventory is 
overvalued, a high current ratio will not 
guarantee repayment of current 
liabilities. To avoid these difficulties a 
more efficient measure of liquidity is 
available to known as the quick ratio. 
According to Learner “this ratio ignores 
inventories, since they are the least 
liquidity of a firm’s current assets.” This 
ratio provides a more stringent test of 
solvency. Quick assets would include cash 
in hand, cash at bank, sundry debtors 
and marketable investments. Current 
liabilities would include sundry creditors 
and other amounts due but not paid. The 
formula for derivation of this ratio is 
quick assets by current liabilities. 
Normally this ratio should be 1:1 as a 
healthy sign of short-term financial 
strength to pay off current liabilities at 
short notice. The liquidity ratios of SCCL 
have been computed and presented in 
Table-5.  
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(Rs. In Crores) 

(in Times) 
(in Times) 

3802.04 3328.51 2661.32 1.43 1.25
5736.82 5160.85 2971.13 1.93 1.74
5902.78 5231.35 3322.65 1.78 1.57
6354.46 5200.34 3767.45 1.69 1.38
6485.40 5348.21 4051.84 1.60 1.32
8118.24 6797.10 6475.21 1.25 1.05

Source: Annual Reports & Accounts of SCCL.  

Table-5 reveals that in the SCCL 
the current financial position was 
satisfactory during the period of study. 
However, throughout the period, current 
ratio has not much deviated from the 
accepted norm i.e., 2:1 except in 2010-11 
and 2015-16 when it was 1.43 times and 
1.25 times respectively. In the year 2010-
11 the current assets decreased in a 
greater proportion as compared to 
current liabilities. A sharp decline in the 
ratio was recorded in 2015-16 i.e., 1.25 
times in comparison to 1.60 times in 
2014-15. This was due to the sharp 
increase in the current liabilities. On an 
average the ratio was 1.61 times. 

 In the SCCL, the liquidity 
position was also satisfactory during the 
period of study. But from 2011-12 to 
2012-13, the ratio was quite high being 
1.74 times and 1.57 times respectively. 
The reason of this rise could be traced to 
a sharp increase in quick assets. In 2015-
16 the ratio was quite near the standard 
norm of 1:1 ratio i.e., 1.05 times. It can be 
concluded that the company has been 

trying to manage its quick assets more 
efficiently during the period of study.  On 
an average the quick ratio was 1.39 
times.  

Working capital management is a 
very significant facet of financial 
management. Both excessive as well as 
inadequate working capital positions are 
dangerous from the firm’s point of view. 
Excessive working capital means idle 
funds which earn no profits for the 
enterprise. Paucity of working capital not 
only impairs firm’s profitability but also 
results in production interruption and 
inefficiencies. Though there was a 
continuous raise in current assets and 
current liabilities over the period of 
study, the net working capital of the 
SCCL shows a continuous downward 
movement.  Moreover, the company was 
not able to maintain a uniform policy of 
current assets. It is also evident that the 
company can maintain a high turnover of 
inventory during the first three years 
and, thus, make efficient utilization of 
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available funds which will result in the 
improvement of profitability. The average 
collection period or receivables has also 
shown an unfavorable (increasing) trend. 
This indicates that the inefficiency of the 
management in collecting its debts in 
comparatively shorter period. Lastly, the 
current financial position was 
satisfactory and the company has been 
trying to manage its quick assets more 
efficiently during the period of study.  
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IMPACT OF COVID-19 ON RETAIL MARKETING INDUSTRY IN INDIA 

 
Dr. K. Peddi Raju  

Senior Lecturer in Commerce 
 Government Degree College, Razole 

ABSTRACT 

The entire country is facing a situation where everyone is recommended to stay at home 
to curb the spread of corona virus. The Indian Government has requested people to 
avoid human contact and maintain social distancing. A nationwide lockdown was 
imposed due to which businesses and retail sectors have been most impacted. The 
economy is at stake as most of the offices and production companies are shutdown. 
Companies ready with products for sale are unable to send it to the retailer because of 
the weak supply chain. Numerous reports suggest that the lockdown is going to impact 
consumer behaviour, retail stores, product demand, logistics, and more. It seems that the 
growth expected by the companies in 2020 is going to be affected by COVID-19. 

Keywords: Retail Marketing, Lockdown, Covid-19. 

INTRODUCTION 

Retail is the sale of goods and services from businesses to an end user or a customer. 
Retail marketing is the process by which retailers promote awareness and interest of 
their goods and services in an effort to generate sales from their consumers. There are 
many different approaches and strategies retailers can use to market their goods and 
services. Retail marketing refers to the range of activities undertaken in the retail store 
by the retailers as well as the brand to promote the products to the customers in order to 
generate awareness, interest, and sales. In simple words, everything from the interior 
and exterior of the retail store, to in-store advertisements, product placements, offers and 
promotions, and the behaviour of store representatives comes under retail marketing. 
Different retail marketing strategies can be planned and employed for different types of 
retail outlets. 

IMPORTANCE OF RETAIL MARKETING 
The traditional dependency of retailers on manufacturers has been reversed. Today’s 
retailers have their own brand, their own loyal customers, and even have the power to 
sell, to up sell, to cross-sell or to down sell any product using smart retail marketing 
strategies. Smart retail marketing strategies help the retailers enhance the customer’s 
journey in a retail store and make him perceive that his money is spent on the right 
products. 

 A good retail shopping experience motivates the customers to buy a product even 
when they have no intention to do so. 
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 Shopping from a branded retail store generates a feeling of satisfaction and 
confidence among the customers. 

 Strategic placements and strategic store design improves the customer’s experience 
and help the retailers sell the products which provide them with the most profits. 

 Purchasing during limited period offers make the customers feel they have achieved 
a great feat by saving money. 

STATEGIES OF RETAIL MARKETING 

The main objective of the retail marketing strategy is to differentiate the retail store from 
the competition by setting up and promoting a sustainable competitive advantage which 
leads to increased sales. The contours of the retail marketing strategy include: 

1. Retail Branding 

Setting up a good brand name, logo, and positioning of the retail store is among the 
topmost priorities of a retail marketer. Customers are more motivated to buy a product 
from a branded retail store than an unbranded one. 

2. Price Drops 

A great way to attract customers is to provide the same quality and quantity of goods at 
a lesser price than the competition. 

3. Limited Period Discounts and Offers 

Limited period discounts and offers increase the sales temporarily and can help in word 
of mouth marketing and getting more customers and returning customers. 

4. Strategic Placements 

Strategically placing items to where the customers are most likely to buy them is a great 
strategy to increase the sales. A perfect example is the placement of small inexpensive 
products also called parasites at the billing counter. 

5. Strategic Store Design 

The store design is the first touchpoint for the customers. The store designed for the 
people it serves to perform better than the one which isn’t. A colorful and kids friendly 
products placement suits a toyshop while classy look and colours suit a store selling 
men’s suits. 

6. Loyalty Programs 

Loyalty programs are designed for better company customer relationships. These 
programs involve exclusive discounts and offers for regular customers. 

7. Strategic In-Store Advertisements 

People often prefer the advertised brand over the non-advertised brand in the store. 
Strategic placements of such advertisements can substantially increase the sale of a 
specific brand or a product. 
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8. Training Employees to Be Smarter 

Retail store employees play a very important role in the decision making process of 
customers. They can make or break a product decision of the customer with the help of 
their relationship and selling skills. 

IMPACT OF COVID-19 ON INDIAN RETAIL MARKETING  

According to Vikram Kumar, Founder and CEO of Letstrack in his response to COVID-
19, Vikram stated that "COVID 19 has no doubt created a significant disruption in the 
consumer's purchasing power and has influenced the shopping habits of the individuals. 
The impact on the businesses and economy is crystal clear, the face of the supply chain 
is the retailer and due to the complete lockdown, the chain is broken into a lot of 
pieces."  He also added that the small-scale retailers who don't deal with essential goods 
are going to suffer a lot. Vikram suggested that banks and Government should come up 
with various policies to help small and medium scale enterprises. "The dent occurred by 
lockdown during COVID-19 is getting deeper day by day in the offline sales channel, 
the retailers should strive to maintain a higher level of e-commerce sales to mitigate the 
impact of store closures," he added further. 

The lockdown implemented by the Government to prevent the spread of COVID-19 in 
the country has greatly affected the retail business. Most stores, except stores selling 
Essential Food and Grocery, have been shut across the country. Garments, Saris, 
Electronics, Mobile Phones, Furniture, Hardware, etc. almost all stores are closed. Non-
Grocery/Food Retailers are reporting 80% to 100% reduction in sales. Even retailers of 
essential items are facing losses as they aren’t allowed to sell non-essential items, which 
would bring them higher margins. 85% of the retail costs are fixed costs, which is 
putting several financial pressures on retailers. The industry is experiencing severe 
liquidity challenges, which can lead to large scale unemployment. The cash inflow of 
the industry has come to a standstill, while the fixed operating costs remain intact, as per 
the survey conducted by Retailers Association of India which was filled by 768 
respondents across India. 

1. Impact on Non-Food Retailers: More than 95% of Non-Food Retailers has their 
shops closed in the lockdown and are looking at practically no revenues till the 
lockdown is in place. In the next 6 months, Non-Food Retailers expect to earn 40% 
as compared to last year’s revenues. 

2. Impact on Food Retailers: Most of Food Retailers also sell non-essential goods in 
the same and different stores. The non-food business in the stores has come to a 
standstill in the lockdown leading to revenue loss. Additionally, 25% of these 
retailers have non-food stores that have been closed leading to further losses. In the 
next 6 months, Food Retailers expect to earn 56% as compared to last year’s 
revenues. 

Page 55 of 200



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed:VOLUME:9, ISSUE:8(7), AUGUST:2020 

 

www.ijmer.in  
 

3. Overall Business Outlook: 70% of retailers expect the business recovery to happen 
in more than 6 months, 20% expect it to take more than a year.· More than10% of 
Medium and Large Retailers expect to earn any profits till Aug’20, 26% of Small 
Retailers expect to earn profits in the same time period. 

4. Manpower rationalization: Small Retailers are expecting to lay-off 30% of their 
manpower going forward, this number falls to 12% for Medium Retailers and 5% 
for Large Retailers. On the whole, retailers who responded to the survey expect a 
layoff of about 20% of their manpower. 

 
IMPACT ON KEY SEGMENTS 

The impact of these variables on the key segments of Indian retail would be as 
follows: 

1. Kirana or the small standalone stores: The impact on them might be minimal and 
could even be positive to an extent. Their business model has a tight OPEX and 
core base of regular shoppers. If the supply side is sustained, these stores might 
even see a growth in patronage. Supply chain constraints might also not hit them 
very hard as manufacturers always focus on distribution to this segment since it 
constitutes a significant majority of the retail sector. The only downside they might 
face is a cash-flow crunch. Kirana stores are known to offer rotational credit. Even 
if they reduce this during this period, their cash flow might be affected because 
many of them have to go and pick up the stocks paying cash. 

2. Mass merchandise stores: Supermarkets might have a relatively lesser impact 
because they are largely selling essential products. However, hypermarkets might 
face the brunt of this shutdown because most of them are in malls. Even the 
standalone ones need to sell food and FMCG categories. As hypermarkets tend to 
have much higher inventory levels, that is going to be a serious issue. In the food 
segment itself, many products with shorter shelf life like juices are going to expire 
and might have to be written off. Returning such stocks to vendors appears 
farfetched. Their profitability would also be hit because the higher margin 
categories like apparel would not sell in the lockdown and might have lower sales 
even after the lockdown. The inventory of various other categories like apparel, 
etc., in a hypermarket would have to be liquidated through massive discounts. 

3. Consumer durables & IT product stores: These stores would also be hit hard. 
First is the loss of sale from the seasonal high of certain categories linked to 
summer like air-conditioners. Next would be the supply chain bottlenecks that 
manufacturers would face because of disruption from Chinese vendors. Last but not 
the least is the shopper behaviour of postponing high ticket purchases in a period of 
uncertainty and gloom. 

4. Apparel and other lifestyle stores: One of their biggest challenges is going to be 
excess stocks. The existing stocks from the previous season plus the summer lines 
would put tremendous pressure on these businesses. Physical stores would have to 
liquidate stocks of the previous season to create space for fresh stocks. End-of-
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season sales and massive discounts might have a very limited effect because of the 
current sentiment. If the next season lines are usually sourced from China, the 
retailer might have some relief as orders might not have been placed or the stocks 
might not have been even sent by the vendor. The other dimension of inventory 
from China is the sentiment and concern about products from China. Any retailer 
who has inventory of such products might be affected. Apparel as a category might 
escape such a situation to some extent as a lot of products are being sourced from 
Tirupur as also countries like Bangladesh and Taiwan. Discount formats might 
benefit as they would be able to source inventory at throwaway prices as their 
shoppers are drawn by low prices and not the latest fashion or trend. 

5. Online retail: Online retail is again not a single segment and most of what I have 
mentioned earlier about the various categories and segments would apply to the 
different online retailers. In addition to this would be the challenge to restart 
supplies from their various smaller non-food vendors. Medium and small-scale 
enterprises are being hit hard by this crisis and lockdown. They form a significant 
chunk of the vendor base for various non-food categories. Their business impact 
would trickle down to the online retailer. 

CONCLUSION 
 
Retailing in India has seen an appreciable boom in the recent past. The Covid-19 has 
been humanity’s biggest disruptor of life and businesses is an understatement. In the 
context where the online and multi channel impact were being seen accord the world on 
physical retails including malls, the corona scare might become a game changer with 
regard to retail across the world. In short, the future is not easy to predict, even though a 
lot of gloomy reports about retail are doing the rounds. As retail has four important 
variables which have very different dynamics, one single outlook for the sector will not 
work.  
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ABSTRACT

Pilgrimage Tourism is one of the key themes of Tourism in Andhra Pradesh.
Pilgrimage Tourism has major contributions to the Economy of Andhra Pradesh in
terms of Employment and Revenue generation. Temples and shrines of pilgrimage are
the important destinations in Andhra Pradesh.

Lord Sri Veera Venkata Satyanarayana swamy Devasthanam,Annavaram, East
Godavari District situated atop the Ratnagiri hills on the banks of the river Pampa is
one of the most popular and crowdy temples in Andhra Pradesh. Devotees from all
over the Country visit  this holy place to see the temples of Sri Rama Satyanarayana
Swamy and other gods/goddess on the hill throughout the year. Holy Pampa River and
boating on it, sun dial are also the attractions to visit by tourists.

This Research paper Based on extensive primary and secondary data throughlight
on the perceptions of tourists on Pilgrimage Tourism in this Covid19 era. Main Objectives
of this paper is to understand and examine the key reasons behind satisfaction or
dissatisfaction of tourists on various aspects of pilgrimage tourismduring Covid-19
and to suggest improvement measures to Temple authorities and Government of Andhra
Pradesh.

Keywords: GDP, PRASAD, Swadesh Darshan, Tourists

INTRODUCTION

Tourism:
According to World Tourism Organization (UN-WTO) Tourism is defined as the activities

of persons travelling to and staying in places outside their usual environment for not more than
one consecutive year for leisure, business and other purposes not related to the exercise of an
activity remunerated from within the place visited.
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Tourism refers to all activities of visitors, including both overnight visitors and same-day
visitors. The use of this broad concept makes it possible to identify tourism between countries
i.e. out bound Tourism as well as tourism within a country i.e. in bound Tourism.

Global Tourism:

Tourism is a leading global industry that contributing to a significant part of world production,
trade, investments and employment. Tourism contributes towards 10 percent of  Global GDP.
Every tenth job in this world is provided by tourism. The share of Tourism is 7 percent in world's
exports and 30 percent in world's service exports. International tourist arrivals reached to 1,323
million and international tourism generated US$ 1.6 trillion in export earnings in 2017. Moreover,
Tourism acts as an instrument for the development of national integration, international peace and
cultural exchange. Tourism is a promising source of revenue for developing countries like India.
In many developing nations, it is the most important source of foreign exchange and foreign direct
investment.

Tourism in INDIA:

In India Tourism is a booming industry. Tourism contributes 6.23 percent to the national
GDP and 8.78 percent of the total employment in India. In 2017, the number of foreign tourist
arrivals in India is 10.04 million and share of India in international tourist arrivals is 1.17 percent
and India's rank in world tourist arrivals is 26. India's foreign exchange earnings from tourism
amounts to USD 27.31 billion (Rs.177874 crore) and the share of India in international tourism
receipts is 2.05percent and India stood at 13th rank in world tourism receipts in 2017.

Tourism - Current Scenario During Covid 19 Pandemic:

Covid-19 pandemic has its great negative impact on all over the world. Tourism industry is
not an exception and in fact it is one of the industries which incurred a great loss due to Covid-
19. The distress by Covid-19 and the series of Lock down announced by Government of India
to prevent Covid-19 has greatly impacted Tourism Industry all over the India. Even after Reopening
of Tourism destinations as per Unlock guidelines, and dipping number of cases tourism sector so
far hasn't get its full pace as in previous times. The Ongoing fear of Covid-19 and difficulties in
reaching tourist destinations didn't let the tourists to visit tourist destinations.

Pilgrimage Tourism:

Pilgrimage tourism is one of the oldest forms of tourism. Pilgrimage tourism is as old as
human civilization. Pilgrimage implies a journey to holy places for spiritual purposes. Pilgrimage is
an important part of spiritual life for many people. The pilgrim seeks to separate him/her self from
the everyday life and to spend time in the holy land to attain mental peace and spirituality.
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Pilgrimage Tourism In India

India, being a place with spiritual significance with rich culture and heritage, Pilgrimage
tourism has a significant impact in India. India has a large number holy places scattered from
Kashmir to Kanya Kumari belongs to various religions like Hindu, Islamic, Christian, Buddhism
and Jainism.

India is known for its famous religious centres like, Varanasi, Tirupati, Rameswaram Amarnath,
Golden temple, Char-Dham,Gangotri, Bodh gaya, Jama Mazjid and so on. Besides inbound
tourists, foreign tourists also visit the Religious places in India.

Pilgrimage Tourism is an important segment of the Tourism in India, especially in terms of its
contribution towards foreign exchange earnings, generation of additional income and creation of
employment opportunities.

Government initiatives towards development of pilgrimage tourism in India:

Government of India by knowing the significance of Pilgrimage tourism introduced schemes
to develop infrastructure at various religious spots.

Pilgrimage Rejuvenation and Spiritual, Heritage Augmentation Drive (PRASAD) AIM :
Development of Infrastructure in Religious Sites in the country.

Launched in the year: 2015

This scheme by government focuses on identifying and developing pilgrim sites across the
country. Under this scheme 41 religious sites have been identified for development.

Swadesh Darshan :

AIM : Integrated Development of Theme based Tourist circuits Launched in the year:
2015.

Under this scheme 15 thematic circuits have been identified, each theme is called a circuit
and consists of various tourist destinations. Out of 15 circuits Spiritual Circuit, Buddhist circuit,
Ramayana Circuit, Krishna Circuit, Tirthankar Circuits are related to Pilgrimage Tourism.

Pilgrimage Tourism in Andhra Pradesh

Andhra Pradesh state stood at number three position across the country in receiving domestic
tourists. Andhra Pradesh has a very rich heritage, monuments, forts, nature, hills, wildlife, beaches,
holy pilgrim centres for all religions and festivals, besides items  of modern entertainment, an
exquisite cuisine, fascinating handicrafts and textiles. Andhra Pradesh is known for its famous
temples, churches, mosques and buddhist destinations. Tirumala Tirupati, Vijayawada, Srisailam,
Sri Kalahasti, Simhachalam, Annavaram , Kaneepakam are few of the major pilgrimage tourism
destinations in Andhra Pradesh.
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NEED FOR THE STUDY

One of the key elements for the success of any economy is the Tourism. Tourism  generates
the Revenue which leads to improve the GDP. Tourism gives a memorable experience to the
Tourists and generates revenue for Consultants, Tour Operators , Travel Agents Transport Sector
and Government. One can find more number of opportunities on various types of Tourism. Being
a nature of Dynamism, there are more chances to develop competitive skills, creative selection
with less involvement of risk. So, there is a need to study and understand the Tourism with
reference to Pilgrim spots. One has to know the status and prospects of Tourism before and
during COVID-19 especially in Pilgrimage Tourism.

SCOPE OF THE STUDY

Every day is important and different; this phrase is undoubtedly applicable to the Tourism.
In this sector, we can meet different people with different cultural backgrounds and regions. The
scope of the Tourism is global in nature, but my study is confined to the Perceptions of Temple
Tourists with reference to Sri Veera Venkata Satya Narayana Swamy Devasthanam, Annavaram,
located at Andhra Pradesh. Our observations and recommendations are based on the Survey
Conducted on 12th December 2020 by distributing the Questionnaire to the Temple Tourists and
collected from the sample size of 50 with a population of 475.

OBJECTIVES OF THE STUDY

We are doing the survey by considering the following objectives:

Main Objectives:

• To understand and examine the key reasons behind satisfaction or dissatisfaction of tourists
on pilgrimage tourism during Covid-19 and to suggest improvement measures to Temple
authorities and Government of Andhra Pradesh.

• To observe whether there is any change in satisfaction by Pilgrimage during Covid19 when
compared to before Covid19 Pilgrimage.

• To Understand and examine the reasons behind change in crowd during the Covid19 and
difficulties faced by Pilgrims to reach tourist destinations.

• To Understand and examine Precautionary measures followed and implementation of
Covid19 Protocol by Temple authorities.

• To Analyse the Perceptions of Tourists on various aspects of temple administration and to
offer suggestions to Temple authorities for improvement.

Subsidiary Objectives:

• To know how many times Pilgrims are visited the Temple before and during Covid 19.
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• To find out the How far tourists have travelled and modes of transport used to reach the
Destination.

• To collect the Perceptions of the Tourists regarding the Transport facilities provided to
reach hilltop from town and Accommodation facilities provided by Temple authorities.

• To Collect the Perceptions of tourists on Darshan, Daiva Seva arrangements made by
Temple authorities and hygienic conditions followed in the Temple Premises particularly in
this present Covid19 situation.

• To Collect the Opinions of Tourists regarding Crowd in Temple , change in Crowd during
Covid19 and key reasons identified for change in crowd.

• To Collect the perceptions of tourists on the precautions taken by the Temple Authorities
and implementation of COVID19 Protocol.

• To collect the perceptions of tourists on Overall Satisfaction and change in level of satisfaction
during Covid19.

• To Know the reasons behind satisfaction or dissatisfaction of tourists.

• To know the difficulties faced by tourists during the pilgrimage and shortcomings found in
Destination.

• To gather the suggestions from Tourists and offer those suggestions to the Temple authorities
for improvement.

METHODOLOGY OF THE STUDY:

Data means collection of facts which are not in the proper order. Now, data can be collected,
arranged and presented in the systematic way. So, data can be collected in two different forms:
(a) Primary Data and (b) Secondary Data.

Primary data means the data which can be collected directly from the respondents. In this
article, our primary data is collected from the target respondents by preparing, distributing and
collecting the Questionnaires. Our Sample Size is restricted to 50, out of the Population of 475
on 12-12-2020. The respondents are Temple Tourists.

For the completion of the work, there is a need to depend on secondary sources. So, our
secondary sources are official website of the Temple, Text Books, Magazines and Articles.
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DATAANALYSIS:
1. Opinion of Respondents towards Crowd at Destination When Compared to Before Covid Crowd

OPINION
NUMBER OF

RESPONDENTS PERCENTAGE

HIGHLY DECREASED 6 13.64%
DECREASED 9 20.45%
NO CHANGE 20 45.45%
INCREASED 9 20.45%

TOTAL 44 100.00%

Source: Primary Data)

2.  Reasons Identified for Decrease of Crowd at Destination

REASON IDENTIFIED
REASON GIVEN BY

NUMBER OF TOURISTS
(OUT OF 15)

PERCENTAGE OF
TOURISTS

DECREASE IN TRANSPORT 11 73.33%
INCREASED EXPENSES 10 66.67%

FEAR OF COVID-19 13 86.67%
DOUBTS ON IMPLIMENTATION OF COVID-19

PRECAUTIONARY MEASURES BY TEMPLE
AUTHORITIES

5 33.33%

DOUBTS ON COVID-19 PRECAUTIONARY
MEASURES BY OTHER PILGRIMS

6 40.00%
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3. Opinion of Tourists on Implimentation of Covid19 Protocal and Precautionary Measures by Temple
Authorities

OPINION
NUMBER OF

RESPONDENTS PERCENTAGE

COMPLETELY IMPLIMENTED 6 12.00%
ALMOST IMPLIMENTED 18 36.00%

IMPLIMENTED UPTO SOMEEXTENT 24 48.00%
NOT IMPLIMENTED 2 4.00%

TOTAL 50 100.00%

4. Opinions of Tourists on Various Aspects of Temple Administration

ACOMMODATION HYGIENE AND CLEANLINESSARRANGEMENTS FOR DAIVA SEVAS
OPINION NUMBER OF

RESPONDENTS
PERCENTAGE NUMBER OF

RESPONDENTS
PERCENTAGE NUMBER OF

RESPONDENTS
PERCENTAGE

VERY
GOOD

2 14% 13 26% 11 22%

GOOD 6 43% 26 52% 24 48%
AVERAGE 5 36% 11 22% 11 22%

BAD 1 7% 0 0% 4 8%
TOTAL 14 100% 50 100% 50 100%
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DARSHAN FACILITIES TRANSPORT FACILITIES

OPINION
NUMBER OF

RESPONDENTS
PERCENTAGE

NUMBER OF
RESPONDENTS

PERCENTAGE

VERY GOOD 16 32% 3 27%
GOOD 22 44% 5 45%
AVERAGE 10 20% 3 27%
BAD 2 4% 0 0%
TOTAL 50 100% 11 100%

5. Overall Opinion(satisfaction) on Destination by Respondents

OPINION NUMBER OF
RESPONDENTS

PERCENTAGE

HIGH SATISFACTION 6 12.00%

SATISFACTION 37 74.00%

LOW SATISFACTION 5 10.00%

NO SATISFACTION 2 4.00%

TOTAL 50 100.00%
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6. Overall Satisfacton when Compared to before Covid Satisfaction

OPINION
NUMBER OF

RESPONDENTS PERCENTAGE

INCREASE IN SATISFACTION 9 18.00%
NO CHANGE IN SATISFACTION 26 52.00%
DECREASE IN SATISFACTION 12 24.00%

HIGH DECREASE IN SATISFACTION 3 6.00%
TOTAL 50 100.00%
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OBSERVATIONS

Observations are made based on the responses received from the Respondents from the
Tourist Pilgrims through Questionnaire

• 70% of the Tourists visited the Temple after September 2020 at First Time to  the Pandemic
Situation.

• Most of the Visitors are from the surrounding areas of Annavaram having a distance of upto
100 Kms.

• Because of the Pandemic Situation and less distance, visitors prefer to reach the place by
their own vehicles.22% of tourists used Devasthanam Bus service to reach Destination
from hill down.

• Non-Local visitors prefer to stay in the Devasthanam Cottages and most of the visitors
prefer to return the same day without stay.

• Crowd in the Tourist Place considerably reduced mainly because of the Fear of Covid-19.
Decreased transport and increased expenses are the secondary reasons behind decrease
of crowd.

• Temple Tourists have satisfied a lot for providing the Devasthanam transport to reach the
destination on hilltop from town.

• Most of the Tourists have satisfied with the Darshan Facilities Provided and arrangements
made for DaivaSevas by the Devasthanam.

• Most of the Tourists have satisfied with the Accommodation facilities provided by
Devasthanam.

• Most of the tourists satisfied with the implementation of Covid19 protocol and precautionary
measures taken by Temple authoritiesand also on hygiene maintained on all over the
destination.

• Most of the Tourists felt that the Charges and Fees collected for Tourism are reasonable
and satisfied a lot.

• 74% of the Tourists satisfied with the Pilgrimage to Annavaram Devasthanam 12 % of the
tourists are highly satisfied,only 4 % of the tourists are not satisfied and 10% of the tourists
less satisified.

• 52 % of the tourists opined that there is no change in Overall satisfaction in pilgrimage when
compared to before Covid Satisfaction, 24 % of tourists opined that Overall satisfaction
when compared to before Covid Satisfaction is decreased, 6 % of tourists opined that it is
highly decreased and 18 % of tourists opined that Overall satisfaction when compared to •
before Covid Satisfaction is increased.
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• The Man Reasons behind satisfaction identified are Darshan of God and arrangements
made by the temple for darshan and Daivasevas and the free distribution of quality prasadam
to pilgrims.

• The main reasons behind low and no satisfaction among some tourists are improper
maintenance of hygiene, low implementation of Covid19 protocol, high prices in shops at
hill top and improper crowd management at Temple and in Devasthanam Bus.

• The Main difficulties faced by tourist during this pilgrim are fear of Covid, No precautionary
measures followed by other pilgrims and co passengers, reduced transport facilities, increased
costs and lack of free meals facility at the Devasthanam.

RECOMMENDATIONS

The following are the recommendations made based on the opinions and suggestions are
mentioned in questionnaire by the Temple Tourists:

• Location and Direction Boards are needed to be placed to know the blue print of all Places
at Tourist destination.

• Temple Supporting Staff are needed to maintain cordial relations with the Visitors.

• Special Provisions are required for Senior Citizens and Children.

• A sound policy is required for Parking the Visitors Vehicles

• Temple authorities have to take measures to increase number of buses and/or trips to hill
top on par with tourist arrivals to manage crowd in bus.

• Drinking Water Provisions are still required to solve the water problems.

• Cell Deposit Counters are to be placed at the Entrance Gates of the Temple.

• There is a dire need to increase sanitization and sanitizer stands.

• Dalari/Agency system is to be abolished for Darshan, Accomodation and Sevas Aspects.

• Prices of Devotional Articles are considerably high on the Hill area and there is a need to
take measures to regulate the prices.

• Most of the tourists suggested that It is better to restart free meal services to cater to the
needs of pilgrims

• It is better to mention the Temple Timings and Break Darshan timings at the beginning of the
Entrance Gates.

• Many tourists suggested to increase number of toilets and maintain them well.

• There should be a increased supervision on pilgrimages to follow Covid19 precautionary
measures.
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CONCLUSION

As we are all Indians, it is our prime responsibility to protect the Temple Tourism and
Temple Architecture. Really, we felt a lot during the study of the ancient temple having a history
of more than 1000 years. Visitors and Tourists have paid utmost attention towards the development
of the temple and they responded very positively towards our questionnaire. It is one of the
wholly places in India where we can see the devotional programmes. Temples are ancestral
property of the every person where everyone can solve their problems in a systematic way and
systematic life with proper discipline can be expected with the existence of this type of temples.
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ABSTRACT 

The Indian banking industry is now running in a dynamic challenge 
concerning both customer base and performance. Customer satisfaction, customer 
retention, customer loyalty and delight are now the major challenges in interest the 
banking sector. Services play a major role in getting customer satisfaction and creating 
brand loyalty in banking sector. Most of the literature reviews referred in the paper 

satisfaction is comparatively more in India. Commercial transactions have increased in 
content and quantity from simple banker to speculative international trading. Hence 
the need arose for a third party who will assist smooth banding of transaction, mediate 
between the seller and buyer, hold custody of money and goods, remit funds and also 
to collect proceeds.He was the banker. As the number of such mediators grew there is 
need to control, such mediating agencies giving birth to the concept of Banks and 
Banking Services. Whether you are opening your first bank account or have managed 
a checking account for years, it helps to know the different types of banking services 
available. This ensures you get the most out of your current financial institution. 
Deciding which services are most important can lead you to the bank that best fits 
your needs.  

Keywords: Banking Services, Nationalization, Challenge, Types of Banking Services 

Introduction:   

A bank is a financial institution that accepts deposits from the public and 
creates credit.  Lending activities can be performed either directly or indirectly 
through capital markets. Due to their importance in the financial system and influence 
on national economies, banks are highly regulated in most countries.  A Banking 
system provides a safe place to save excess cash, known as deposits. 
Supplies liquidity to the economy by loaning this money out to help businesses grow 
and to allow consumers to purchase consumer products, homes, cars etc. A Bank is a 
financial institution; the bank provides banking and other financial services to their 
customers. The banking system is also referred as a system which offers cash 
management services for customers, reporting the all transactions of their accounts 
and portfolios of the day. The banking services offer several facilities and opportunities 
to the customers. All the banks safeguard the money and valuables and provide loans, 
credit and payment services such as checking accounts, money orders, a
cheques. The banks also offer investment and insurance products. As a variety of 
models for co- operation and integration among the financial industries have emerged, 
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some of the traditional distinctions between banks, securities and insurance 
companies. 

History of Banking in India: 

Phase I 

 Three presidency banks were established in Calcutta (1806) in Bombay (1840) 
and in Madras (1843) 

 In the early part of 20th century, on account of the Swadeshi movement a 
number of joint stock banks were established by Indians like Bank of India, 
Bank of Baroda and Central Bank of India. 

 In 1921 the three presidency banks were merged  and the Imperial Bank of  
India was created 

 During the period 1900 to 1925 many banks failed, and hence a Central 
Banking Enquiry Committee formed in 1929 to trace the reasons for the 
failure of such banks. 

 The Reserve Bank of  India Act was passed in 1934 and the RBI came into 
existence in 1935 and RBI was nationalized in 1949 

 The Banking Regulation Act,1949 gave wide powers to RBI to act as the 
regulator for banks in India 

Phase II: 

 In 1955 State Bank of India became the successor to the Imperial Bank of 
India. Under the State Bank of  India Act,1955. 

 In 1959 State Bank of India (Subsidiary Banks) Act was passed to enable SBI 
to  

 In 1969 the Government of  India nationalized 14 major commercial banks 
having deposits of Rs.50  crore or more

 In 1975 Regional Rural Banks were established under RRB Act 1976, which 
was preceded by RRB Ordinance in 1975 

 In 1980 six more commercial banks were nationalized, with a deposit of Rs.200 
crore or more 

Phase III 

 In the liberalised, privatised and globalised environment, banks operating in 
India have diversified their banking activities by offering Banking facilities 
like:  
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 Merchant banking  
 ATMs/Credit Cards/Internet banking/Mobile Banking  
 Factoring  
 Third Party Service 

Nature and Scope of Banking Activities: 

 Money deposited in a bank remains Safe. Precious articles too should be kept 
in the safe custody of banks in lockers. 

 Banks provide credit facilities to the customers. The customers with bank 
accounts also enjoy better credit in the business world. 

 Banks encourage the habit of saving and thrift among people. 
 Banks provide a convenient and safe means of transferring money from one 

place to another and facilitate business dealings or transactions. 
 Banks collect and realize bills, cheques, interest and dividend warrants etc. on 

behalf of the customers services. 

Banking Services Activities: 

 The Services Activities of banks may be categorized as follows: 

 Agency Services  
 General Services 

Agency Services: 

 Collection of cheques, drafts and bills of exchange on behalf of customers. 
 Collection of dividend and interest warrants of customers. 
 Collection of pension of government employees. 
 Purchase and sale of securities on the instructions of customers. 
 Executing standing orders for payment or rent, electricity bill, insurance 

premium etc. 
 Acting as correspondent or representative of customers in dealing with other 

banks. 
 Acting as trustee or executor when so nominated. 

General Services: 

  
 Safe custody of valuables like gold, jewellery and important  
 Documents in safe deposit vaults (Lockers) available on hire. 
 Supply of trade information. 
 Acting as a referee as regards financial status of customers. 
 Acceptance of bills of exchange on behalf of customers. 
 Underwriting loans floated by government and public bodies. 

(i) Personal Banking: 
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 There has been various products/service available in personal banking sector. 
We would like to discuss these services one by one. 

 
(1) Accounts & deposits: 

They are different Types of Deposit: 

 Dream/Term Deposit: - Term deposit plan that enable the customer to realize 
their dream at every stage of life. 

 Fixed Deposit:- Give attractive returns to customers at the Maturity date. 
 Recurring Deposit: -The smallest of customer saving into large one. 
 Saving Account: - It is providing 4 percent interest acc to RBI guidelines. 

Customer can  
avail the experience of banking through ATM, Mobile, Internet. 

 Salary Account: - Customers can take advantage of efficient payroll system. 

(2) Loans: 

There are different types of Loan: - 

 Home Loan 
 Personal Loan 
 Commercial Vehicle Loan 
 Car Loan 
 Loan against security, Gold and Ornaments etc. 

 Other different types of loans are also provided by loans to meet the various 
requirements of the customers 

(3) Cards: 
 Debit Card: -These cards offered by banks which has wide acceptance at 

various banks ATM, Various shopping malls gives wide variety of convenience 
to customers. They work on the principle of pay now buy latter. 

 Credit Card: - These card works on the principle of buy now pay latter. It has 
enhanced the buying power of the consumers. 
 

(4) Investments: 
  Banks offer personalized solution to their customers based on their fund 
capacity and risk appetite of the particular customers to deliver greater returns. 

 Banks offer various investment products like bonds, GOI bonds, Mutual funds, 
IPO, Insurance product etc. 

(B) Wealth Management 
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 It is the different function in banks that give the wealth management services 
to HNI, manage their portfolio. It is the team of experts on investment, banking loans, 
property services etc. which provide expertise advice to their client and manage their 
portfolio to maximize the return. 

C) NRI Banking 

 In India banking terminology, the term NRI Account refers to funds deposited 
by a Non-Resident Indian or NRI with a financial institution authorized by the 
Reserve Bank of India to provide such services.A Non-Resident Indian is an Indian 
citizen who primarily resides outside of India 

(D) Corporate Banking 

This service can be divided into various heads for the corporate client. 

CMS(Cash Management Service): -Banks provide full range of receivable & payables 
 

 Global Trade  Service: - This service designed to meet a range of short term to 
medium term trade financing requirement to seize new business opportunity. 

 Forex Desk: - Banks propose immediate offers for cash, tom, spot & forward 
 

 Derivative Desk: -Banks offer complete interest rate risk management services 
through derivative product. 

 Investment Banking: -Banks offer M & A advisory, underwrite the IPO of 
companies through alone or forming syndicate. 

 Project Finance: -Banks provide funds for various projects to companies 
operating in different sectors based on the attractiveness of the projects & 
sectors. 

 Structured Finance: -It enables the corporate clients to access fund through 
cost efficient structures. Banks provide investment opportunities in various 
debt securities. 

CONCLUSION: 

 fferent new services to attract more 
customers and grow their business. The other services offered by the banks are 
increasing very fast and new accounts for large portion of income to the banks in 
India.  

References: 

1)https://www.slideshare.net/themandal/sbi-services-marketingprojectpgexp1315  
2)  http://myimsv2.imsindia.com/2016/05/28/banking-structure-in-india/ 
3)http://businessbanking.o-z-g.com/2012/07/types-function-of-co-operative-banks.html 
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1. Canonical Variational transition state theory

Temperature dependent rate coefficients for the title reactions were calculated using 

Canonical Variational Transition state theory (CVT) in conjunction with Small Curvature 

Tunneling (SCT)33 by employing POLYRATE 2008 and GAUSSRATE 2009A. 

Generalized rate coefficient can be minimized by changing the transition state’s dividing 

surfaces along the reaction coordinates by employing the following equation

𝑘𝐺𝑇(𝑇,𝑠) = 𝜎
𝑘𝐵𝑇

h
(
𝑄𝐺𝑇(𝑇,𝑆)

ф𝑅(𝑇)
)exp (

-𝑉𝑀𝐸𝑃(𝑠)
𝑘𝐵𝑇 )

𝑘𝐶𝑉𝑇(𝑇) = 𝑚𝑖𝑛𝑠𝑘𝐺𝑇(𝑇,𝑠) = 𝑘𝐺𝑇[𝑇,𝑠𝐶𝑉𝑇(𝑇)]

where kCVT is the rate coefficient calculated using CVT and kGT is the generalized rate 

coefficient, h= Planck’s constant, σ is the reaction path degeneracy, T is the temperature 

(in Kelvin), kB is the Boltzmann constant, фR and QGT are the partition functions of a 

generalized reactant at ‘s’ and transition state respectively. SCVT is the reaction 

coordinates of the canonical variational transition state dividing surface. VMEP(s) is the 

potential energy of generalized TS along the reaction path at‘s’. The tunneling corrected 

rate coefficients (kCVT/SCT) were obtained by multiplying kCVT with temperature 

dependent transmission coefficient (T).Ƙ𝐶𝑉𝑇/𝑆𝐶𝑇

k𝐶𝑉𝑇/𝑆𝐶𝑇(𝑇) = Ƙ𝐶𝑉𝑇/𝑆𝐶𝑇(𝑇)k𝐶𝑉𝑇(𝑇)
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Table S1: Optimized geometries in Cartesian Coordinates of reactants, reactive 

complexes, transition states, product complexes and products at M06-2X/6-31+G(d,p) 

level of theory for the reaction of HF2M2P with OH radicals.

HF2M2P
Coordinates (Angstroms)Center

Number
Atomic
Number

Atomic
Type X Y Z

1 6 0 1.26797 -0.23958 0.056476
2 9 0 1.343365 -1.20249 -0.87819
3 9 0 1.31077 -0.82548 1.256985
4 9 0 2.359961 0.52156 -0.0681
5 6 0 0.000057 0.615917 -0.13787
6 8 0 0.000154 1.122049 -1.44181
7 1 0 0.002032 0.394093 -2.08006
8 6 0 -1.26807 -0.23939 0.056262
9 9 0 -1.33129 -1.21746 -0.86351
10 9 0 -1.3233 -0.80576 1.265653
11 9 0 -2.35999 0.517284 -0.09256
12 1 0 0.878163 2.401239 0.640197
13 6 0 -2.4E-05 1.784467 0.834432
14 1 0 -0.89827 2.380238 0.66918
15 1 0 0.021605 1.430668 1.866936

OH
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 8 0 0 0 0.108428
2 1 0 0 0 -0.86743
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RC1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.305263 0.1075 -0.24844
2 9 0 1.012945 1.2859 -0.84162
3 9 0 1.642221 -0.75128 -1.21596
4 9 0 2.381583 0.310208 0.514206
5 6 0 0.128178 -0.39682 0.610516
6 8 0 -0.15869 0.543609 1.595709
7 1 0 -0.44539 1.392698 1.209308
8 6 0 -1.12087 -0.61256 -0.26818
9 9 0 -1.53968 0.546034 -0.81638
10 9 0 -0.90042 -1.4736 -1.26828
11 9 0 -2.12828 -1.08643 0.468293
12 1 0 1.393028 -1.52842 1.909665
13 6 0 0.513813 -1.70417 1.288607
14 1 0 -0.31272 -2.01961 1.926046
15 1 0 0.730763 -2.48151 0.553654
16 8 0 -1.08352 2.937243 0.292126
17 1 0 -0.60164 2.948737 -0.55891

RC2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.630056 1.270146 -0.01801
2 9 0 1.180295 1.3349 -1.24252
3 9 0 1.613652 1.320302 0.882862
4 9 0 -0.1297 2.358213 0.135564
5 6 0 -0.2316 -9.1E-05 0.124606
6 8 0 -1.17696 -0.00034 -0.91633
7 1 0 -0.73307 -0.00032 -1.7776
8 6 0 0.630722 -1.26988 -0.01801
9 9 0 1.180828 -1.33445 -1.2426
10 9 0 1.614467 -1.31944 0.882726
11 9 0 -0.12843 -2.35834 0.135756
12 1 0 -1.59466 0.886306 1.520697
13 6 0 -0.96261 -0.00028 1.456617
14 1 0 -1.59419 -0.88719 1.520692
15 1 0 -0.24739 -9.4E-05 2.281565
16 8 0 -3.96393 -0.00068 -0.11354
17 1 0 -3.08295 -0.00056 -0.54375
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RC3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.21087 0.532321 -0.22973
2 9 0 -1.76867 -0.13675 -1.25254
3 9 0 -0.54503 1.578223 -0.74551
4 9 0 -2.20302 1.016294 0.520014
5 6 0 -0.30796 -0.3941 0.609529
6 8 0 -1.07396 -1.48538 1.033592
7 1 0 -1.4101 -1.97313 0.267744
8 6 0 0.863671 -0.92387 -0.2409
9 9 0 0.414004 -1.69517 -1.24588
10 9 0 1.596162 0.061187 -0.78054
11 9 0 1.677677 -1.67406 0.503979
12 1 0 -0.63835 0.671777 2.429169
13 6 0 0.213002 0.341053 1.833018
14 1 0 0.813081 -0.35017 2.425737
15 1 0 0.820653 1.2018 1.54345
16 8 0 2.183846 2.512344 0.117034
17 1 0 1.648508 2.5541 -0.69841

TS1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.284972 -0.19369 -0.26112
2 9 0 1.291334 1.020567 -0.83748
3 9 0 1.382464 -1.11045 -1.22877
4 9 0 2.382532 -0.2792 0.497271
5 6 0 0.024733 -0.38276 0.606711
6 8 0 -0.03005 0.654769 1.543303
7 1 0 -0.08501 1.739991 0.966958
8 6 0 -1.24791 -0.32645 -0.26188
9 9 0 -1.38025 0.880019 -0.83931
10 9 0 -1.24907 -1.24925 -1.2288
11 9 0 -2.33093 -0.52515 0.496173
12 1 0 0.983029 -1.70596 1.984476
13 6 0 0.093686 -1.70505 1.35349
14 1 0 -0.79113 -1.79859 1.983895
15 1 0 0.137767 -2.54334 0.655603
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16 8 0 -0.19329 2.920407 0.296233
17 1 0 -0.25554 2.725366 -0.66214

TS2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.246113 0.015002 0.025895
2 9 0 0.117618 -0.0381 1.362582
3 9 0 1.528785 0.257565 -0.25772
4 9 0 -0.06598 -1.18861 -0.45487
5 6 0 -0.69709 1.082334 -0.56771
6 8 0 -1.99497 0.837892 -0.0923
7 1 0 -2.01013 0.895923 0.874665
8 6 0 -0.27903 2.502859 -0.12597
9 9 0 -0.29129 2.611473 1.21267
10 9 0 0.939345 2.830709 -0.56071
11 9 0 -1.1444 3.400196 -0.60657
12 1 0 -1.37137 0.017871 -2.38303
13 6 0 -0.70908 1.00012 -2.08022
14 1 0 -1.23729 1.840332 -2.52842
15 1 0 0.278205 0.843809 -2.51524
16 8 0 -2.31339 -0.85002 -2.46125
17 1 0 -2.72959 -0.68961 -1.59299

TS3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.33023 -0.02534 -0.22668
2 9 0 -1.6357 -1.17789 -0.84371
3 9 0 -1.18805 0.918677 -1.16576
4 9 0 -2.37021 0.313269 0.537681
5 6 0 -0.06763 -0.195 0.644059
6 8 0 -0.3143 -1.1988 1.588682
7 1 0 -0.47953 -2.04188 1.140556
8 6 0 1.139633 -0.6232 -0.21832
9 9 0 0.968005 -1.8744 -0.67538
10 9 0 1.323597 0.176349 -1.2767
11 9 0 2.258525 -0.61038 0.507485
12 1 0 -0.63903 1.441105 1.944462
13 6 0 0.234727 1.080232 1.403116
14 1 0 1.102286 0.95408 2.049287
15 1 0 0.545733 1.995975 0.658995
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16 8 0 0.900396 2.947725 -0.11195
17 1 0 0.717324 2.52859 -0.97276

PC1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.305351 0.105651 -0.24844
2 9 0 1.014941 1.284724 -0.84111
3 9 0 1.640777 -0.75331 -1.21634
4 9 0 2.382145 0.306249 0.51414
5 6 0 0.127482 -0.39705 0.610487
6 8 0 -0.15785 0.543598 1.595923
7 1 0 -0.44306 1.393306 1.209767
8 6 0 -1.12187 -0.61081 -0.26819
9 9 0 -1.53861 0.548271 -0.81689
10 9 0 -0.90279 -1.47263 -1.26795
11 9 0 -2.13017 -1.0827 0.468335
12 1 0 1.390441 -1.53068 1.909649
13 6 0 0.51112 -1.70511 1.288365
14 1 0 -0.31601 -2.01948 1.925557
15 1 0 0.727135 -2.48259 0.553289
16 8 0 -1.0786 2.9383 0.292223
17 1 0 -0.59608 2.952632 -0.5584

PC2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.432241 0.612928 -0.01335
2 9 0 1.904486 0.220493 -1.20967
3 9 0 2.148045 0.004504 0.935612
4 9 0 1.638572 1.92668 0.087307
5 6 0 -0.07565 0.303631 0.105184
6 8 0 -0.73297 0.901276 -0.98686
7 1 0 -0.35753 0.564369 -1.81423
8 6 0 -0.33714 -1.22244 0.022381
9 9 0 0.041153 -1.71079 -1.17298
10 9 0 0.307596 -1.90282 0.970667
11 9 0 -1.64572 -1.45978 0.151615
12 1 0 -2.70837 1.254581 -0.64095
13 6 0 -0.61076 0.849842 1.383168
14 1 0 -1.64329 1.175481 1.409199
15 1 0 -0.00581 0.78293 2.276949
16 8 0 -3.41153 1.404751 0.005026
17 1 0 -4.12833 0.806159 -0.22363
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PC3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.107745 -1.26647 0.378333
2 9 0 0.109749 -1.26459 1.720177
3 9 0 1.381015 -1.26163 -0.03476
4 9 0 -0.44796 -2.40934 -0.02768
5 6 0 -0.71018 -0.06493 -0.15334
6 8 0 -2.01054 -0.14025 0.370408
7 1 0 -1.98861 -0.07522 1.3379
8 6 0 -0.07125 1.269379 0.308777
9 9 0 -0.23007 1.412297 1.634716
10 9 0 1.23745 1.345765 0.047121
11 9 0 -0.67294 2.301372 -0.28391
12 1 0 -1.06415 -1.10595 -2.07197
13 6 0 -0.89009 -0.13119 -1.63189
14 1 0 -1.25539 0.755721 -2.13418
15 1 0 0.730156 -0.05379 -2.49255
16 8 0 1.640639 0.159259 -2.72021
17 1 0 2.118872 0.136161 -1.88433

H2O
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 8 0 0 0 0.110812
2 1 0 0 0.783976 -0.44325
3 1 0 0 -0.78398 -0.44325
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P1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.269115 -0.23546 0.033163
2 9 0 1.415528 -1.17837 -0.915
3 9 0 1.241174 -0.85357 1.219151
4 9 0 2.357373 0.537573 -0.00693
5 6 0 0.002231 0.612281 -0.20187
6 8 0 0.00908 1.1403 -1.4804
7 6 0 -1.27082 -0.23738 0.024634
8 9 0 -1.22613 -1.39436 -0.66159
9 9 0 -1.43464 -0.54684 1.315572
10 9 0 -2.34698 0.434186 -0.37962
11 1 0 0.816867 2.461249 0.519029
12 6 0 -0.01339 1.800352 0.766957
13 1 0 -0.95373 2.339406 0.646094
14 1 0 0.084405 1.450436 1.796399

P2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.286 -0.19479 0.047132
2 9 0 1.410703 -1.0081 -1.01542
3 9 0 1.305649 -0.94816 1.150113
4 9 0 2.35399 0.602807 0.068874
5 6 0 -0.00156 0.648515 -0.06344
6 8 0 -0.00821 1.281727 -1.31614
7 1 0 0.004925 0.6189 -2.0226
8 6 0 -1.26075 -0.24163 0.035971
9 9 0 -1.26821 -1.17122 -0.93341
10 9 0 -1.34941 -0.86444 1.212909
11 9 0 -2.3575 0.505349 -0.11971
12 6 0 -0.03815 1.708481 1.018101
13 1 0 -1.00399 2.209446 1.063237
14 1 0 0.294546 1.348235 1.991726



S10

Table S2: Vibrational frequencies of reactants, reactive complexes, transition states, 

product complexes and products for the reaction of HF2M2P with OH radicals at 

M062X/6-31+G (d, p) level of theory.

HF2M2P RC1 RC2 RC3 TS1 TS2 TS3
28.8 37.5 22.6 38.3 -2084.3 -1503.0 -1457.0
103.7 94.3 33.0 75.3 39.7 29.1 31.3
178.9 103.8 63.9 84.4 87.4 67.4 82.9
196.9 134.1 108.8 110.1 110.0 83.7 95.3
236.7 175.4 145.8 142.1 147.8 142.1 134.3
251.7 193.4 184.6 181.3 181.9 170.9 181.3
294.5 216.2 217.8 197.2 217.2 219.7 184.6
331.5 246.6 249.1 224.4 242.2 231.5 238.6
334.7 252.0 252.1 243.7 247.7 262.2 247.9
358.3 263.4 286.7 248.8 261.1 291.7 293.4
359.4 294.2 332.6 290.9 285.8 310.8 321.6
466.5 334.0 335.4 318.9 307.7 326.5 334.0
469.6 336.2 346.3 329.4 332.8 344.2 346.5
518.2 358.5 358.1 334.4 339.7 352.6 355.2
533.2 369.6 375.0 354.1 359.1 394.3 393.2
569.6 411.8 472.7 365.5 464.6 407.1 428.4
618.7 472.3 474.9 426.4 471.0 466.2 473.9
642.4 524.2 511.8 471.8 535.9 518.5 505.2
710.2 533.4 533.6 519.0 539.1 531.9 533.9
781.7 567.5 560.0 534.4 567.2 569.2 569.0
902.2 618.6 570.1 570.2 613.6 616.6 612.1
989.5 641.8 621.2 620.0 635.5 639.3 625.7
1102.6 645.3 645.4 641.5 711.7 704.8 708.0
1126.1 710.5 709.1 710.0 773.3 751.2 726.0
1223.7 780.8 782.6 781.6 793.4 778.9 785.4
1240.6 898.6 896.9 900.3 895.7 838.4 800.3
1249.9 995.6 987.6 997.6 972.0 925.1 895.1
1292.2 1122.5 1118.0 1104.8 1075.5 1017.0 1083.2
1304.2 1127.0 1122.4 1127.9 1118.8 1105.8 1107.5
1333.0 1209.6 1227.1 1225.4 1150.3 1131.4 1114.0
1370.4 1243.0 1239.7 1232.8 1220.4 1225.6 1220.7
1402.1 1251.3 1255.5 1238.6 1235.9 1231.5 1227.3
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1429.5 1280.7 1297.7 1284.4 1250.1 1254.2 1232.7
1497.6 1307.3 1305.8 1307.0 1283.5 1270.2 1252.9
1513.0 1349.3 1335.4 1331.0 1308.8 1294.3 1289.6
3097.8 1371.0 1371.3 1373.0 1349.2 1315.3 1309.3
3192.5 1415.4 1412.6 1401.7 1369.5 1332.7 1330.2
3194.7 1436.7 1432.4 1438.5 1408.2 1362.1 1386.2
3839.5 1500.0 1502.6 1507.4 1456.5 1405.4 1405.0

1515.4 1504.3 1515.2 1493.4 1464.7 1431.8
3098.1 3097.9 3098.0 1504.8 1469.6 1480.6
3192.9 3189.5 3192.1 3094.7 3144.0 3149.2
3195.6 3200.9 3196.3 3191.7 3230.4 3235.1
3680.7 3692.3 3780.4 3197.6 3773.4 3789.1
3747.9 3825.0 3835.7 3794.2 3835.7 3838.1

PC1 PC2 PC3 P1 P2
37.4 34.7 34.7 27.5 39.5
94.3 44.7 44.7 85.0 104.2
104.4 79.7 79.7 169.0 170.9
134.3 130.2 130.2 218.1 220.2
175.6 137.3 137.3 230.0 232.0
193.5 158.6 158.6 237.0 236.1
216.1 173.6 173.6 242.4 279.7
246.7 207.5 207.5 280.0 328.7
252.2 227.0 227.0 323.1 329.0
267.8 257.2 257.2 334.7 351.6
294.2 269.4 269.4 360.3 366.7
334.1 284.5 284.5 438.4 430.6
336.2 329.6 329.6 463.5 469.3
358.5 338.6 338.6 522.2 475.7
369.8 359.2 359.2 542.6 521.8
415.5 383.3 383.3 589.0 533.3
472.3 462.9 462.9 605.4 570.5
524.2 472.3 472.3 639.7 620.6
533.4 493.8 493.8 784.2 653.6
567.6 520.0 520.0 788.0 721.2
618.6 531.4 531.4 963.8 783.6
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642.0 536.9 536.9 964.2 952.6
645.6 574.4 574.4 1123.5 984.6
710.6 624.1 624.1 1158.1 1115.1
780.8 655.3 655.3 1210.8 1220.9
898.5 720.1 720.1 1236.0 1239.6
995.6 783.7 783.7 1266.4 1249.3
1122.6 935.7 935.7 1280.5 1290.3
1127.0 1013.9 1013.9 1305.7 1308.8
1209.7 1125.2 1125.2 1344.3 1323.3
1242.9 1219.0 1219.0 1424.9 1339.8
1251.3 1230.3 1230.3 1500.1 1394.6
1280.7 1255.6 1255.6 1502.7 1458.2
1307.3 1290.2 1290.2 3101.8 3231.2
1349.3 1306.2 1306.2 3195.9 3362.1
1371.0 1323.4 1323.4 3196.3 3836.9
1415.5 1340.1 1340.1
1436.7 1412.7 1412.7
1500.0 1467.5 1467.5
1515.3 1601.2 1601.2
3098.2 3214.5 3214.5
3192.9 3345.0 3345.0
3195.7 3837.8 3837.8
3680.1 3844.6 3844.6
3748.4 3986.3 3986.3
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Table S3: Optimized geometries in Cartesian Coordinates of reactants, reactive 

complexes, transition states, product complexes and products at M06-2X/6-31+G(d,p) 

level of theory for the reaction of HF2M2P with Cl atoms.

RC1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.71553 -0.73447 -0.10413
2 9 0 -2.09342 -0.5712 -1.37288
3 9 0 -2.56116 -0.05366 0.678871
4 9 0 -1.82633 -2.03224 0.194077
5 6 0 -0.26026 -0.26352 0.107167
6 8 0 0.54066 -0.85849 -0.82662
7 1 0 2.663865 -0.35887 -0.7789
8 6 0 -0.12922 1.274503 0.003681
9 9 0 -0.69737 1.741655 -1.11096
10 9 0 -0.6917 1.887838 1.049215
11 9 0 1.166296 1.604932 -0.02291
12 1 0 0.320672 -1.81891 1.494306
13 6 0 0.261787 -0.7312 1.486828
14 1 0 1.249662 -0.30409 1.662468
15 1 0 -0.44041 -0.38751 2.249567
16 17 0 3.721971 -0.63121 -0.10085

RC2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.54285 -0.79146 -0.09355
2 9 0 -1.84312 -0.61572 -1.39088
3 9 0 -2.51316 -0.23424 0.636042
4 9 0 -1.55282 -2.10662 0.144096
5 6 0 -0.1532 -0.20692 0.233121
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6 8 0 0.779073 -0.81845 -0.62019
7 1 0 0.597437 -0.5864 -1.54383
8 6 0 -0.12459 1.314085 -0.01647
9 9 0 -0.31736 1.586344 -1.31901
10 9 0 -1.05875 1.960803 0.685331
11 9 0 1.066894 1.813701 0.321455
12 1 0 0.257639 -1.60069 1.800273
13 6 0 0.228522 -0.51818 1.670646
14 1 0 1.219691 -0.10844 1.870366
15 1 0 -0.49454 -0.08422 2.364037
16 17 0 3.394393 -0.67625 -0.11678

RC3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.797345 -0.44046 -0.30535
2 9 0 2.517647 0.672863 -0.52772
3 9 0 1.442542 -0.9467 -1.48971
4 9 0 2.602882 -1.32318 0.293519
5 6 0 0.584785 -0.13631 0.59688
6 8 0 1.048412 0.417406 1.794543
7 1 0 1.535042 1.234991 1.615036
8 6 0 -0.35446 0.882147 -0.07873
9 9 0 0.246624 2.074228 -0.21558
10 9 0 -0.76648 0.48365 -1.28579
11 9 0 -1.44605 1.073833 0.677773
12 1 0 0.518176 -2.12369 1.382943
13 6 0 -0.1686 -1.41809 0.913985
14 1 0 -0.97488 -1.18866 1.612037
15 1 0 -0.58621 -1.85939 0.006377
16 17 0 -3.61225 -0.64932 -0.16505
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TS1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -0.9362 -1.11491 -0.26061
2 9 0 0.056955 -1.5934 -1.00091
3 9 0 -1.92929 -0.73083 -1.0705
4 9 0 -1.38679 -2.09643 0.521344
5 6 0 -0.47262 0.074542 0.599092
6 8 0 0.607909 -0.28816 1.372391
7 1 0 1.749775 -0.24888 0.84034
8 6 0 -0.1718 1.315968 -0.26852
9 9 0 0.535757 1.001655 -1.35111
10 9 0 -1.30582 1.895851 -0.66954
11 9 0 0.520373 2.198296 0.451499
12 1 0 -1.68288 -0.3886 2.330228
13 6 0 -1.56961 0.434556 1.625879
14 1 0 -1.27711 1.342513 2.154141
15 1 0 -2.50376 0.598458 1.084713
16 17 0 2.901845 -0.54914 0.029957

TS2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -0.08882 1.190552 0.06177
2 9 0 0.618955 1.986348 -0.75824
3 9 0 0.180485 1.5507 1.32037
4 9 0 -1.38305 1.43493 -0.16701
5 6 0 0.226146 -0.29445 -0.20781
6 8 0 -0.01967 -0.56315 -1.55838
7 1 0 0.54295 -0.0056 -2.11507
8 6 0 1.707691 -0.59966 0.090731
9 9 0 2.51433 0.098583 -0.72676
10 9 0 2.04623 -0.31003 1.350884
11 9 0 1.9602 -1.89631 -0.11424
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12 1 0 -1.91892 -0.89998 0.298544
13 6 0 -0.6741 -1.18443 0.633838
14 1 0 -0.45482 -2.2267 0.400086
15 1 0 -0.51218 -1.00481 1.698372
16 17 0 -3.40938 -0.69458 0.033466

TS3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.630433 -1.24837 -0.23405
2 9 0 1.762238 -1.25974 -0.95898
3 9 0 -0.40121 -1.34953 -1.07772
4 9 0 0.640315 -2.34175 0.535071
5 6 0 0.553555 0.016762 0.643799
6 8 0 1.701042 0.074861 1.441657
7 1 0 2.491185 0.114334 0.883614
8 6 0 0.500968 1.284683 -0.23191
9 9 0 1.625038 1.412012 -0.95769
10 9 0 -0.53648 1.282181 -1.07463
11 9 0 0.400526 2.372033 0.539222
12 1 0 -0.58606 -0.93208 2.182756
13 6 0 -0.66398 -0.0461 1.551842
14 1 0 -0.6764 0.842196 2.18416
15 1 0 -1.76809 -0.11149 0.867566
16 17 0 -2.97698 -0.09356 -0.06335

PC1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.71562 -0.73441 -0.10416
2 9 0 -2.09349 -0.57094 -1.37286
3 9 0 -2.56118 -0.05356 0.678949
4 9 0 -1.8266 -2.03218 0.193908
5 6 0 -0.26034 -0.26359 0.107234
6 8 0 0.540586 -0.8588 -0.82648
7 1 0 2.663932 -0.35885 -0.7787
8 6 0 -0.12924 1.274437 0.003668
9 9 0 -0.69768 1.741637 -1.11076
10 9 0 -0.69134 1.887779 1.049386
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11 9 0 1.166335 1.604753 -0.02336
12 1 0 0.320966 -1.81892 1.494273
13 6 0 0.26175 -0.73123 1.486841
14 1 0 1.249479 -0.30381 1.662588
15 1 0 -0.4405 -0.38783 2.249668
16 17 0 3.722207 -0.63111 -0.10087

PC2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.5421 -0.79243 -0.09334
2 9 0 -1.84211 -0.6185 -1.39103
3 9 0 -2.51289 -0.23483 0.635258
4 9 0 -1.55139 -2.10729 0.145923
5 6 0 -0.15292 -0.20666 0.232917
6 8 0 0.779677 -0.81715 -0.62071
7 1 0 0.596735 -0.58629 -1.5444
8 6 0 -0.12587 1.314429 -0.01653
9 9 0 -0.32156 1.586788 -1.31862
10 9 0 -1.05896 1.960439 0.68737
11 9 0 1.065979 1.814763 0.318977
12 1 0 0.261212 -1.60016 1.799467
13 6 0 0.229649 -0.51766 1.670289
14 1 0 1.219967 -0.10584 1.870002
15 1 0 -0.49423 -0.08559 2.364012
16 17 0 3.394989 -0.6755 -0.11672

PC3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -0.35453 -0.88228 -0.07885
2 9 0 0.246471 -2.07434 -0.21625
3 9 0 -0.7667 -0.48331 -1.28577
4 9 0 -1.44603 -1.07406 0.677679
5 6 0 0.584875 0.135972 0.596963
6 8 0 1.048515 -0.41821 1.794406
7 1 0 1.535685 -1.23538 1.614501
8 6 0 1.797338 0.440603 -0.30527
9 9 0 2.517586 -0.67253 -0.52858
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10 9 0 1.442422 0.947703 -1.48927
11 9 0 2.603055 1.322897 0.294047
12 1 0 -0.97467 1.187802 1.612617
13 6 0 -0.16847 1.417575 0.914574
14 1 0 0.518269 2.12311 1.383648
15 1 0 -0.58632 1.858995 0.007166
16 17 0 -3.61222 0.649566 -0.16496

HCl
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 1 0 0 0 -1.21833
2 17 0 0 0 0.071667

P1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.273691 -0.25174 0.023372
2 9 0 1.431501 -1.15864 -0.93371
3 9 0 1.197761 -0.87983 1.202102
4 9 0 2.348926 0.536676 0.035287
5 6 0 0.004807 0.589097 -0.20401
6 8 0 0.034149 1.168914 -1.45302
7 6 0 -1.27453 -0.24737 0.015059
8 9 0 -1.19044 -1.44001 -0.56973
9 9 0 -1.49336 -0.44017 1.31814
10 9 0 -2.31884 0.404641 -0.49516
11 1 0 0.81588 2.457185 0.522969



S19

12 6 0 -0.00749 1.788267 0.770228
13 1 0 -0.95853 2.313132 0.675102
14 1 0 0.110724 1.40481 1.785787

P2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.287844 -0.19636 0.039724
2 9 0 1.389007 -1.0099 -1.02189
3 9 0 1.311988 -0.94662 1.145934
4 9 0 2.359354 0.594498 0.050608
5 6 0 0.001614 0.653125 -0.05636
6 8 0 -0.0186 1.328715 -1.276
7 1 0 0.032209 0.697062 -2.00836
8 6 0 -1.25943 -0.24927 0.029513
9 9 0 -1.27573 -1.13331 -0.97759
10 9 0 -1.32493 -0.92117 1.180702
11 9 0 -2.35778 0.503639 -0.0736
12 6 0 -0.05516 1.661916 1.057662
13 1 0 -0.89996 2.344733 1.009342
14 1 0 0.250168 1.327827 2.046324
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Table S4: Vibrational frequencies of reactants, reactive complexes, transition states, 

product complexes and products for the reaction of HF2M2P with Cl atoms at M062X/6-

31+G (d, p) level of theory.

HF2M2P RC1 RC2 RC3 TS1 TS2 TS3
28.8 28.5 28.6 33.9 -1490.8 -937.8 -860.8
103.7 43.3 37.9 48.5 33.5 29.7 26.3
178.9 50.1 51.1 56.1 61.0 33.4 58.5
196.9 75.3 93.8 93.2 76.6 71.4 71.0
236.7 95.0 112.4 124.9 98.6 104.5 89.2
251.7 156.6 172.2 175.8 155.6 168.8 167.2
294.5 218.9 203.3 229.8 210.1 202.30 232.0
331.5 226.4 239.1 235.0 222.6 231.9 244.9
334.7 243.4 254.6 257.1 231.4 268.7 286.1
358.3 256.3 291.3 294.8 264.9 302.5 321.9
359.4 291.7 331.7 330.7 287.8 320.7 329.2
466.5 322.7 333.5 335.3 323.8 338.1 344.0
469.6 326.2 357.0 357.9 333.0 346.8 350.9
518.2 347.6 363.2 359.2 359.3 378.3 367.6
533.2 352.1 436.6 445.1 379.6 383.9 402.0
569.6 373.2 471.0 470.8 465.3 455.3 461.3
618.7 464.9 517.3 518.1 504.2 488.5 500.3
642.4 511.1 534.1 534.5 539.3 526.1 535.2
710.2 537.6 571.3 571.2 567.7 535.0 536.1
781.7 566.6 620.2 619.8 609.8 570.4 570.2
902.2 610.8 641.0 642.9 618.5 621.5 636.1
989.5 637.3 707.8 708.9 706.3 656.6 650.6
1102.6 709.9 780.6 782.0 721.6 717.4 705.9
1126.1 783.3 900.5 900.5 784.5 785.4 783.0
1223.7 909.3 985.4 984.9 903.7 835.1 842.2
1240.6 969.2 1097.9 1103.2 933.8 869.1 851.4
1249.9 1056.9 1126.2 1124.3 1043.3 940.6 899.2
1292.2 1117.7 1224.0 1217.6 1069.7 1014.6 1092.8
1304.2 1218.0 1232.6 1240.5 1113.5 1106.2 1116.7
1333.0 1234.5 1251.1 1247.8 1214.2 1181.4 1156.5
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1370.4 1256.5 1293.1 1292.8 1237.8 1231.9 1217.3
1402.1 1294.9 1302.4 1293.9 1262.3 1235.3 1231.3
1429.5 1303.3 1324.7 1333.4 1299.2 1254.6 1262.2
1497.6 1330.8 1369.2 1371.2 1304.1 1299.7 1299.5
1513.0 1355.6 1398.4 1403.9 1344.6 1306.1 1301.6
3097.8 1405.7 1431.3 1430.3 1360.1 1325.3 1335.4
3192.5 1488.7 1498.5 1500.8 1392.4 1346.5 1374.3
3194.7 1502.9 1509.3 1509.8 1484.0 1402.4 1404.7
3839.5 2934.8 3099.3 3094.5 1500.5 1458.9 1466.1

3098.4 3193.8 3188.9 3093.2 3158.0 3171.5
3198.1 3196.2 3194.3 3192.2 3268.2 3281.1
3211.6 3832.5 3845.7 3208.2 3835.3 3827.0

PC1 PC2 PC3 P1 P2
28.7 28.8 33.9 27.5 39.5
43.4 37.8 48.5 85.0 104.2
50.1 51.2 56.1 169.0 170.9
75.3 93.9 93.2 218.1 220.2
95.1 112.5 124.9 230.0 232.0
156.7 172.4 175.8 237.0 236.1
218.9 203.6 229.8 242.4 279.7
226.5 239.1 235.0 280.0 328.7
243.4 254.7 257.1 323.1 329.0
256.4 291.3 294.8 334.7 351.6
291.7 331.7 330.7 360.3 366.7
322.8 333.5 335.3 438.4 430.6
326.1 357.0 357.9 463.5 469.3
347.8 363.2 359.2 522.2 475.7
352.4 435.6 445.1 542.6 521.8
373.3 471.0 470.8 589.0 533.3
465.0 517.4 518.1 605.4 570.5
511.1 534.0 534.5 639.7 620.6
537.6 571.4 571.2 784.2 653.6
566.6 620.2 619.8 788.0 721.2
610.8 641.0 642.9 963.8 783.6
637.3 707.8 708.9 964.2 952.6
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709.9 780.6 782.0 1123.5 984.6
783.3 900.5 900.5 1158.1 1115.1
909.3 985.4 984.9 1210.8 1220.9
969.2 1097.8 1103.2 1236.0 1239.6
1057.0 1126.2 1124.3 1266.4 1249.3
1117.7 1224.0 1217.6 1280.5 1290.3
1218.0 1232.6 1240.5 1305.7 1308.8
1234.5 1251.1 1247.8 1344.3 1323.3
1256.5 1293.1 1292.8 1424.9 1339.8
1294.9 1302.5 1293.9 1500.1 1394.6
1303.4 1324.7 1333.4 1502.7 1458.2
1330.8 1369.3 1371.2 3101.8 3231.2
1355.7 1398.3 1403.9 3195.9 3362.1
1405.7 1431.4 1430.3 3196.3 3836.9
1488.7 1498.6 1500.8
1502.8 1509.4 1509.8
2934.8 3099.5 3094.5
3098.4 3193.9 3188.9
3198.0 3196.3 3194.3
3211.6 3833.0 3845.7

Table S5: Barrier heights (in kcal) of the complexes involved in the reaction of HF2M2P 

with OH radical sand Cl atoms.

Complexes HF2M2P + OH HF2M2P + Cl

RC1 -3.36 -56.44

RC2/RC4 -2.96 -52.90

RC3 -2.36 -55.41

PC1 -9.44 -47.68

PC2/PC4 -12.08 -52.29

PC3 -10.04 -51.01
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Figure S1: IRC plots for the transition states (TS1, TS2 and TS3) A: For the reaction of 

HF2M2P with OH radicals; B: For the reaction of HF2M2P with Cl atoms.
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ABSTRCT  

Liquidity management has become a basic and broad aspect of judging the performance 
of a corporate entity. Liquidity is one of the most important desired goals of an 
organization. The importance of adequate liquidity in the sense of the ability of an 
enterprise to meet current or short term obligations when they become due for payment 
can hardly be over-stressed. It is, therefore, essential to maintain an adequate degree of 
liquidity for smooth running of the business operations. The liquidity should be neither 
excessive nor inadequate. Liquidity in general refers to the financial strength of an 
organization. The term financial relates to two major sources of finance. The liquidity of 
the select units has been analyzed by computing current ratio, quick ratio, liquid funds 
to current assets ratio, net working capital to current assets ratio and finally, 
comparative liquidity position among select units.  

Keywords: Liquidity, Financial Strength, Current Ratio, Quick Ratio.  

INTRODUCTION 
 
Liquidity management takes one of two forms based on the definition of Liquidity.  One 
type of liquidity refers to the ability to trade an asset, such as a stock or bond, at its 
current price.. The other definition of liquidity applies to large organizations, such as 
financial institutions. Banks are often evaluated on their liquidity, or their ability to meet 
cash and collateral obligations without incurring substantial losses. In either case, 
liquidity management describes the effort of investors or managers to reduce liquidity 
risk exposure. Investors, lenders, and managers all look to a company's financial 
statements using liquidity measurement ratios to evaluate liquidity risk. This is usually 
done by comparing liquid assets and short-term liabilities, determining if the company 
can make excess investments, pay out bonuses or, meet their debt obligations. 
Companies that are over-leveraged must take steps to reduce the gap between their cash 
on hand and their debt obligations. When companies are over-leveraged, their liquidity 
risk is much higher because they have fewer assets to move around. All companies and 
governments that have debt obligations face liquidity risk, but the liquidity of major 
banks is especially scrutinized. These organizations are subjected to heavy regulation 
and stress tests to assess their liquidity management because they are considered 
economically vital institutions.  
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Investors still use liquidity ratios to evaluate the value of a company's stocks or bonds, 
but they also care about a different kind of liquidity management. Those who trade 
assets on the stock market cannot just buy or sell any asset at any time; the buyers need 
a seller, and the sellers need a buyer. When a buyer cannot find a seller at the current 
price, he or she must usually raise his or her bid to entice someone to part with the asset. 
The opposite is true for sellers, who must reduce their ask prices to entice buyers. 
Institutional investors tend to make bets on companies that will always have buyers in 
case they want to sell, thus managing their liquidity concerns. Investors and traders 
manage liquidity risk by not leaving too much of their portfolios in illiquid markets. In 
general, high-volume traders, in particular, want highly liquid markets, such as the forex 
current market or commodity markets with high trading volumes like crude oil and gold. 
Smaller companies and emerging tech will not have the type of volume traders need to 
feel comfortable executing a buy order. 

REVIEW OF LITERATURE 

A brief review of the different researches in the field is attempted in the following 
paragraphs. 

EIjeIIy, (2004) elucidated that efficient liquidity management involves planning and 
controlling current assets and current liabilities in such a manner that eliminates the risk 
of inability to meet due short-term obligations and avoids excessive investment in these 
assets. The size variable was found to have significant effect on profitability at the 
industry level. The results were stable and had important implications for liquidity 
management in various Saudi companies. First, it was clear that there was a negative 
relationship between profitability and liquidity indicators such as current ratio and cash 
gap in the Saudi sample examined. Second, the study also revealed that there was great 
variation among industries with respect to the significant measure of liquidity. 

Singh and Pandey (2008) suggested that, for the successful working of any business 
organization, fixed and current assets play a vital role, and that the management of 
working capital is essential as it has a direct impact on profitability and liquidity. They 
studied the working capital components and found a significant impact of working 
capital management on profitability for Hindalco Industries Limited. 

Sherin(2010) in her article on “Liquidity v/s profitability - Striking the right balance” 
writes about the implications of liquidity and profitability in a pharmaceutical company. 
A firm is required to maintain a balance between liquidity and profitability while 
conducting its day to day operations. Investments in current assets are inevitable to 
ensure delivery of goods or services to the ultimate customers. A proper management of 
the same could result in the desired impact on either profitability or liquidity. 

Nandi Chandra Kartik (2012) in his paper on “Trends in Liquidity Management and 
Their Impact on Profitability: A Case Study” makes an attempt to assess the trends in 
liquidity management and their impact on profitability. An attempt has been made to 
establish the linear relationship between liquidity and profitability with the help of a 
multiple regression model. On the basis of overall analysis, it is therefore important to 
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state that the selected company always tries to maintain adequate amount of net working 
capital in relation to current liabilities so as to keep a good amount of liquidity 
throughout the study period. 

OBJECTIVES OF THE STUDY 
To study the liquidity position of the selected coal companies by analyzing working 
capital and applying various important Liquidity Ratios. 
RESEARCH METHODOLOGY 
Sample Design 
Coal industry in India comprises of Coal India Limited which is owned by the 
Government of India and Singareni Collieries Company Limited, a government 
company and joint undertaking of Government of India and State Government of 
Telangana with few private shareholders. Thus these two coal producing companies 
have been selected for the current study.  
Period of the Study  
The study covers a period of 6 years from 2013-14 to 2018-19. 
Data Collection 
To achieve the aforesaid objectives data is gathered from secondary sources like annual 
reports of CIL and SCCL, journals, related other research papers, websites etc. 
Tools of Analysis 
To analyze the data, ratios are used for the present study. 
LIMITATIONS OF THE STUDY 
1.  The study covers the period from 2013-14 to 2018-19. The changes that took place 

before and after this period were not taken into consideration, 
2. The data are secondary in nature and any bias in them is reflected in the analysis and 

the conclusion of the study. 
3.  Study period is 6 years which may not come to  appropriate conclusions regarding 

liquidity position as these two companies are century old organizations. 
DATA ANALYSIS 
In order to study the liquidity position of the companies, the liquid ratios, amount 
invested in liquid assets, working capital and other related ratios were calculated and 
depicted in the following tables: 
Table-1: Coal India Limited 

Year 
Working Capital to 

Current Assets 
Ratio (%) 

Stock to Current 
Assets Ratio (%) 

Quick Assets to 
Current Assets Ratio 

(%) 
2013-14 66.68 7.37 92.63 
2014-15 62.24 7.94 92.06 
2015-16 56.65 10.47 89.53 
2016-17 37.05 12.79 87.21 
2017-18 29.92 9.75 90.25 
2018-19 33.91 8.06 91.94 
Average 47.74 9.40 90.6 

Source: Annual Reports & Accounts of CIL from 2013-14 to 2018-19.  
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Table-1 shows that the Working Capital to Current Assets Ratio of Coal India Limited 
has been decreasing trend during the period of study except in the last year i.e., 2018-19. 
The ratio was decreased from 66.68 percent in 2013-14 to 29.92 percent in 2017-18. 
The reference value is said to be equal 50%; it means that in properly operating 
company, the net working capital should cover 50% of the total value of inventory and 
short-term receivables. Values below 50% may indicate that the level of net working 
capital is too low, which may lead to problems with maintaining the financial liquidity. 
Values much greater than 50% may indicate that the level of net working capital is too 
high, which may in turn lead to lowered operating effectiveness resulting from excess 
liquidity. Based on this interpretation that the company maintained well liquidity 
position during the first three years of study. On an average the ratio was recorded 47.74 
percent. 
The ratio of inventory to current assets ratio of CIL has been increased from 7.37 
percent in 2013-14 to 12.79 percent in 2016-17. During the last two years the ratio was 
decreased from 9.75 per cent in 2017-18 to 8.06 percent in 2018-19. This trend shows 
that inventory covers to total current assets from 7.37 percent to 12.79 percent. Except 
in two years, the ratio never exceeded 10 percent of total current assets during the 
period of study. The average ratio was recorded 9.40 percent.  
 
Similarly, quick assets to current assets ratio of the company have also shown the same 
trend during the period of study. It was decreased from 92.63 percent in 2013-14 to 
87.21 percent in 2016-17. During the last two years 2017-18 and 2018-19 it was 90.25 
percent and 91.94 percent respectively. Quick assets cover on an average 90.6 percent 
during the period of study.  
Table-2: Singareni Collieries Company Limited  

Year 

Working Capital 
to 

Current Assets 
Ratio (%) 

Stock to Current 
Assets Ratio (%) 

Quick Assets to 
Current Assets Ratio 

(%) 

2013-14 59.29 18.16 81.84 
2014-15 62.48 17.53 82.47 
2015-16 79.76 16.27 83.73 
2016-17 79.08 16.51 83.49 
2017-18 79.67 13.56 86.44 
2018-19 59.52 6.30 93.70 
Average 69.97 14.72 85.28 

Source: Annual Reports & Accounts of SCCL from 2013-14 to 2018-19.  
Data of Table-2 reveals that the ratio of Working Capital to Current Assets was 
fluctuating trend during the period of study from 59.29 percent in 2013-14 to 79.76 
percent in 2015-16. On average the ratio was 69.97 percent. Values much greater than 
50% may indicate that the level of net working capital is too high, which may in turn 
lead to lowered operating effectiveness resulting from excess liquidity. Thus the SCCL 
maintained huge amount of funds in funds in working capital which results negative 
impact on profitability of the company during the period of study.  
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The table also show that the stock to currents assets occupied prominent percent during 
the period of study except in the last year i.e., 2018-19 when it was recorded 6.30 
percent. It was showing decreasing trend from 18.16 percent in 2013-14 to 6.30 percent 
in 2018-19. On an average it was 14.72 percent over the period of study.  
 
Quick assets to current assets ratio of the SCCL was also fluctuating and increasing 
trend during the period of study. It was increased from 81.84 per cent in 2013-14 to 
93.70 percent. The average ratio was 85.28 percent.  
 
On analyzing the data of two companies that the SCCL has maintaining high liquidity 
during the period of study. However, both the companies are maintaining excessive 
funds in current assets which may decrease the profitability of the companies.  
 
.CONCLUSION 
 
The current research indicates the liquidity position of the select pharmaceutical 
companies. It was found that the growth rate of current liabilities are much more than 
the growth rate of current assets, which in long run will affect the working capital 
position of the company adversely ultimately affecting the liquidity position of the 
companies. Hence, companies should ensure that the current assets and current 
liabilities grow at a similar rate. In some cases we have came across with negative 
working capital. No doubt, in these days many companies are using negative working 
capital and getting a good amount of profits and good return on capital also. Negative 
working capital indicates lower cost of working capital, but at the same time, it indicates 
poor liquidity or we can say company is overburdened with current liabilities, which is 
not good for any situation. 
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Abstract: The present day observations indicate that the universe at large scale is 

homogeneous and isotropic and the accelerating phase of universe. The late time accelerated 

expansion of the universe has attracted much attention in the recent years. The present study 

deals with a spatially homogeneous and anisotropic Bianchi type - I cosmological models 

representing massive strings. The Einstein’s field equations have been solved by applying a 

variation law for generalized Hubble’s parameter in Bianchi type - I space-time. The energy-

momentum tensor, as formulated by Letelier (1983), has been used to construct massive string 

cosmological models for which we assume the expansion scalar in the models is proportional to 

one of the components of shear tensor. We have analysed a comparative study of accelerating 

and decelerating in the presence of string scenario. The strings eventually disappear from the 

universe for sufficiently large times, which is in agreement with current astronomical 

observations. The study reveals that massive strings dominate in the decelerating universe 

whereas strings dominate in the accelerating universe. 

 

Keywords:  String Cosmology- Bianchi type -I Universe - Accelerating Universe 

 

1. Introduction 
The present day observations indicate that the universe at large scale is homogeneous and 

isotropic and the accelerating phase of universe. As the observed universe is almost 

homogeneous and isotropic, space-time is usually described by a Friedman- Lemaitre-

Robertson-Walker cosmology. But it is also believed that in the early universe the FLRW 

model does not give a correct matter description. The anomalies found in the cosmic microwave 

background and the large structure observations stimulated a growing interest in anisotropic 

cosmological model of the universe. Observations by the Differential Radiometers on NACA’s 

Cosmic Background Explorer registered anisotropy in various angle scales. It is conjectured, that 

these anisotropies hide in their hearts the entire history of the cosmic evolution down to 

recombination, and they are considered to be indicative of the universe geometry and the matter 

composing the universe. It is expected, that much more will be known about anisotropy of 

cosmic microwave’s background after the investigations of the microwave’s anisotropy probe. 

There is a general agreement among cosmologists that cosmic microwave’s background 

anisotropy in the small angle scale holds the key to the formation of the discrete structure. The 

theoretical argument (Misner 1968) and the modern experimental data support the existence of 

an anisotropic phase, which turns into an isotropic one. In recent years, there has been 

considerable interest in string cosmology. Cosmic strings are topologically stable objects which 

might be found during a phase transition in the early universe (Kibble 1976). Cosmic strings 

play an important role in the study of the early universe. These arise during the phase transition 
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after the big bang explosion as the temperature goes down below some critical temperature as 

predicted by grand unified theories (Zel’dovich et al. 1975; Kibble 1976, 1980; Everett 1981; 

Vilenkin 1981a). It is believed that the existence of strings in the early universe gives rise to the 

density fluctuations which leads to the formation of galaxies (Zel’dovich 1980; Vilenkin 1981b, 

1985; Hindmarsh and Kibble 1995; Turner and Tyson 1999). Massive closed loops of strings 

serve as seeds for the formation of large structures like galaxies and cluster of galaxies. 

While matter is accreted onto loops, they oscillate violently and lose their energy by 

gravitational radiation and therefore they shrink and disappear. These cosmic strings have stress-

energy and couple to the gravitational field. Therefore it is interesting to study the gravitational 

effects that arise from strings. The pioneering work in the formulation of the energy-momentum 

tensor for classical massive strings was done by Letelier (1979) who considered the massive 

strings to be formed by geometric strings with particle attached along its extension. Letelier 

(1983) first used this idea in obtaining cosmological solutions in Bianchi-I and Kantowski-Sachs 

space-times. Stachel (1980) has also studied massive string. Roy and Banerjee (1995) have dealt 

with LRS cosmological models of Bianchi type-II representing clouds of geometrical as well as 

massive strings. Wang (2003) studied the Letelier model in the context of LRS Bianchi type-II 

space-time. Bali and Dave (2001, 2003), Bali and Upadhaya (2003), Bali and Singh (2005), Bali 

and Anjali (2006), Bali and Pradhan (2007), Bali et al. (2007) have obtained Bianchi types I, III 

and IX string cosmological models in general relativity. Yadav et al. (2007a, 2007b) have 

studied some Bianchi type I viscous fluid string cosmological models with magnetic field. 

Recently Wang (2004a, 2004b, 2005, 2006) has also discussed LRS Bianchi type I and Bianchi 

type III cosmological models for a cloud string with bulk viscosity. Yadav et al. (2007a, 2007b) 

have obtained the integrability of cosmic string in Bianchi type III space-time in presence of 

bulk viscous fluid by applying a new technique. Reddy (2003, 2005), Reddy et al. (2005, 2007), 

Reddy and Naidu (2007), Rao et al. (2008a, 2008b, 2009), Rao and Vinutha (2010), Pradhan 

(2007, 2009), Pradhan and Mathur (2008) and Pradhan et al. (2008, 2010a, 2010b) have studied 

string cosmological models in different contexts. Recently, Belinchon (2009a, 2009b), Pradhan 

et al. (2009), Amirhashchi and Zainuddin (2010) and Tripathi et al. (2009, 2010) have obtained 

cosmic strings in different Bianchi type spacetimes. The simplest anisotropic models of the 

universe are Bianchi type-I homogeneous models whose spatial sections are flat but the 

expansion or contraction rate are directional dependent. The advantages of these anisotropic 

models are that they have a significant role in the description of the evolution of the early phase 

of the universe and they help in finding more general cosmological models than the isotropic 

FRW models. Recently, Saha and Visinescu (2010) and Saha et al. (2010) have studied Bianchi 

type-I models with cosmic string in presence of magnetic flux. Motivated by the above 

discussions, in this paper, the Einstein’s field equations have been solved for massive string by 

applying a variation law for generalized Hubble’s parameter in Bianchi-I space-time. The paper 

has the following structure. The metric and the field equations are presented in Sect. 2. In Sect. 

3, we deal with an exact solution of the field equations with cloud of strings. Sections 3.1 and 

3.2 deal with power-law and exponential-law solutions and their physical and geometric aspects 

respectively. Finally, in Sect. 4, we conclude the results and outline future prospects. 
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2. The metric and field equations 
 

We consider totally anisotropic Bianchi type -I line element, given by 

 

                                              ……………..……………………(1) 

 

where the metric potentials A, B and C are functions of t alone. This ensures that the model is 

spatially symmetric and homogeneous.   

 

The energy-momentum tensor for a cloud of massive string and perfect fluid distribution is taken 

as 

                           
 
 (   )   

     
 
     

 …………….………………………….(2) 

 

Where  ρ is the proper energy density for a cloud string with particles attached to them; 

λ is the string tension density;  p is the isotropic pressure;     = (0, 0, 0, 1) is the four velocity of 

the particles, and    is a unit space-like vector representing the direction of string.  

The vectors    and    satisfy the following conditions 

 

                                
  = −   

  = −1,      = 0…………………………………..………..…. (3) 

 

Choosing     parallel to ∂/∂x, we have 

 

                                = (   , 0, 0, 0)………………………………………………………………… (4) 

 

If the particle density of the configuration is denoted by   , then 

 

                            ρ =    + λ ………………………………………………………………………….. (5) 

 

The Einstein’s field equations with varying   in suitable units are   

(in gravitational units 8πG = 1,c =1.) 

 

                           
 
 
 

 
    

 
=  

 
    

 
………………………………………………………..………………………..(6) 

 

 

in case of the metric (1) and perfect fluid distribution equation (2) in the commoving system of 

coordinates, lead to the following set of independent differential equations(field equations): 

 
  
 

………….………………..…………………….……………………….…..……….….………    (7) 
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A B A B

p
A B A B   
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In view of the vanishing divergence of the Einstein tensor, we have 
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We assume that the matter content obeys an equation of state, 

 

          ……………………………………………………….(12) 

 

 

Spatial volume V as an average scale factor of the model (1) may be defined as 

 

V =    = ABC …………………………………………..……….………..(13) 
 

Hubble parameter H in anisotropic models may be defined as 
 

1
....................................................................(14)

3
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Where a dot stands for ordinary time derivative of the concerned quantity 
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Where, 16........................................................( )
1 2 3
  

A B C
H H H

A B C
 

are directional Hubble factors in the x, y, and z directions, respectively. 

 

 

SOLUTION OF THE FIELD EQUATIONS 

 

The non-vanishing component of shear tensor     defined by  

 

              
 

 
       

 
 are obtained as 
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The shear scalar   is given by 
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The Einstein’s field equations (7) - (10) in terms of Hubble parameter H, shear scalar σ and 

declaration parameter q can be written as 

 

                           (    )         ………………………………… … ……..(22) 

 

                                     ……………………………………… ….……  …(23) 

 

Where                 
  ̈

 ̇  
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From equations (7), (8) and (9) and integrating the equations, we get  
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Here,   ,           are constants of integration. We now assume energy conservation equation  

Tij  = 0 yields 
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Using the equations (13) and (24) , we get  

 

                     
  

  (   )
  ……………………………….……………………………. (29) 

Where,    is the constant of integration. 

 

       Showing that the rate of volume expansion decreases during time evolution and the presence 

of positive Λ shows down the rate of decrease whereas a negative Λ would promote it. From 

equations (23) and (24), 
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Which implies       for    . 

 

Let us consider          ………………………………………………………………. (31) 

 

Where,   is the positive constant. On simplifying, we get the values 
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Concluding Remarks 

  
The main purpose of this paper is to study some Bianchi type-I cosmological model in metric 

String Cosmology. We find exact solution of the vacuum field equations for Bianchi type- I 

space times. Initially, the field equations look complicated but lead to a solution using some 

assumptions. The first assumption is that the expansion scalar θ is proportional to the shear 

scalar   . The spatial volume V is zero at    
  

  
 and expansion scalar is infinite at    

  

  
 .  

It shows that the Universe starts evolving with zero volume with an infinite rate of expansion. 

The scale factor R is also zero at    
  

  
, which means that during initial age the space time 

exhibits a point type singularity. At    
  

  
, ρ→∞, σ→∞. As time increases, the scale factor R 

and spatial volume V increases, but the expansion scalar decreases. 
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INCLUSION TROUGH KISAN CREDIT CARD SCHEME IN 

INDIA 
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 East Godavari Dist..Andhra Pradesh  

Abstract:  

Economic development of any country largely depends on the 
involvement of all the segments of its society in the process of 
development. Government of India through RBI and NABARD has 
been introducing different schemes to bring these segments in main 
stream of economic development. One of the various important 
schemes introduced by the National Bank for Agricultural and Rural 
Development (NABARD) along with Reserve Bank of India (RBI) is 
Kisan Credit Card Scheme to cover maximum number of farmers by 
providing them financial assistance to purchase agricultural inputs and 
to meet various related expenses. The endeavor the present paper is 
study to the objective of Kisan Credit Card Scheme and its performance 
since its implementation. The present study is based on the secondary 
data collected from the various sources. The present study revealed 
that the huge contribution has been made by the Commercial Banks, 

Cooperative Banks and Regional Rural Banks in the process of financial 
inclusion through distribution of Kisan Credit Cards and by 
disbursement of good amount of credit. 

Key wards – Kisan Credit Card, Financial Inclusion, Economic 

Development, main stream, credit disbursement etc. 

Introduction: 

In the year 1998-99 then Hon’ble Union Minister of Finance in 
his speech on budget for the year had announced the scheme for issuing 
Kissan Credit Cards (KCC) to farmers by the banks on the basis of 
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their land holdings. The objective was make the farmers readily able to 
purchase agricultural inputs such as seeds, fertilisers, pesticides etc. 
and also to also enable them to spend this amount for their production 
wants including the credit requirements for the additional activities 
related to crop production like maintenance of agricultural 
machinery/tools, electricity charges etc. The launching of a new credit 

product called Kisan Credit Card (KCC) in 1998-99 with three different 
sub-limits viz. production, assets protection and consumption needs is a 
step in this way to address the challenge. In due course, the credit limit 
could provide for allied activities and non-farm credit needs of the 
borrowers. The Hon’ble Finance Minister also desired that a model 
scheme should be prepared by NABARD for standardized acceptance by 
the banks. Accordingly, NABARD formulated a model scheme for issue 
of KCC in consultation with the major banks and the same was 
circulated by Reserve Bank of India (RBI) to all Commercial Banks and 
by NABARD to all State Cooperative Banks and regional Rural Banks 
(RRB). The scheme aimed at adequate and timely support from the 
banking system to the farmers for their cultivation needs including 
purchase of inputs in a flexible and cost effective manner.  

There are various agricultural credits provided by the banks, 
Kisan credit card is prefered by most of the bank for providing various 

agricultural credit services to agriculture sector. It has becomes 
essential for the banks to have the clear-cut knowledge of the scheme 
which is already in function (Dhanabhakyam and Malarvizhi, 2012). 
The section/segment with initially better access to agricultural credit 
show consequently larger amounts of KCC lending. The KCC scheme 
has become a important factor of the government of India’s recent drive 
for financial inclusion programme, particularly in rural areas (Chanda, 
2012). The Kisan Credit Card is revolutionary credit delivery originality 
for supplying adequate and timely credit to farmers under single 
window, with stretchy and easy procedure, accepting whole farm 
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approach. This approach includes the short-term credit, medium term 
and long term credit needs of the borrowers for agriculture and allied 
activities. This scheme also provides reasonable component for 
consumption needs (Patra and Sahu, 2012). Kisan Credit Card (KCC) 
introduced as an pioneering credit delivery system to meet the 
production credit needs of the farmers in a timely and hassle free 

manner. However there is need of serious efforts to make sure that 
vulnerable groups who are still deprived of such facilities, are included 
so as to make them financially inclusive and accomplish inclusive 
growth.(Bhatt, 2012). There is also a need to adopt “Mission Mode” 
approach to make KCC into a farmers’ friendly competent device for 
successful credit delivery system accompanied by suitable institutional 
mechanism (Samantara, 2010). 

Kisan Credit Card Scheme - Conceptual Framework: 

The term financial inclusion is defined as “Financial inclusion is 
delivery of banking services at an affordable cost (‘no frills’ accounts,) 
to the vast sections of disadvantaged and low income group. 
Unrestrained access to public goods and services is the sine qua non of 
an open and efficient society. As banking services are in the nature of 
public good, it is essential that availability of banking and payment 
services to the entire population without discrimination is the prime 
objective of the public policy.” 

Recognizing the importance of improvement of flow of credit to the 

rural sector and decrease of the dependence of farmers on non-
institutional sources of credit, the scheme introduced is called Kisan 
Credit Card (KCC) scheme. A Kisan Credit Card is a credit card to 
provide affordable credit for farmers in India. It was started by 
the Government of India, Reserve (RBI), and National Bank for 
Agricultural and Rural Development (NABARD) in 1998-99 to help 
farmer’s access timely and adequate credit. 
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The Kisan Credit Card allows farmers to have cash credit 

facilities without going through time-consuming bank credit screening 
processes repeatedly. Repayment can be rescheduled if there is a bad 
crop season, and extensions are offered for up to four years. The card is 
valid for three years and subject to annual renewals. Withdrawals are 
made using slips, cards, and a passbook.  The KCC scheme was 

introduced to provide short term loans i.e., production credit in order to 
provide sufficient, timely, cost effective and hassle free credit support to 
farmers. The scheme was implemented across the country by RBI 
through the public sector commercial banks, RRBs and cooperative 
banks. Consequently the scope of the KCC scheme was extended to 
term loans for agriculture and associated activities and rational portion 
for consumption loan. The scheme has also been extended to cover the 
customers of State Cooperative Agriculture and Rural Development 
Banks. 

The target groups of beneficiaries for KCCs are all categories of 
farmers and also vulnerable groups like defaulter-farmers, oral lessees, 
tenant farmers, share croppers and others who have been left outside 
the fold of KCC scheme for any reason and also new farmers. The KCC 
scheme covers (i) production credit (ii) working capital requirements 
for allied activities (iii) ancillary credit requirements related to crop 

production (iv) contingent needs, and (v) accidental insurance of KCC 
borrowers. Crop loans disbursed under KCC scheme for notified crops 
are covered under National Crop Insurance scheme. The purpose of the 
scheme is to protect the interest of farmers against crop loss caused by 
natural calamities, pest attacks etc. 

In order to meet current requirements and to facilitate Electronic KCC 
the RBI has introduced Revised Kisan Credit Card (KCC) scheme by its 
circular dated 11th May 2012.  This revised scheme covers All Farmers 
(Individuals / Joint borrowers who are owner cultivators), Tenant 
Farmers, Oral Lessees & Share Croppers and SHGs or Joint Liability 
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Groups of Farmers including tenant farmers, share croppers etc. as per 
this scheme credit limit for non-marginal farmers is based on scale of 
finance for crop considering the area of cultivation plus 10% of limit 
towards post-harvest/household/consumption requirements. In addition 
to this 20% limit towards repairs and maintenance expenses etc. In case 
of marginal farmers a flexible limit of Rs.10,000 to Rs.50,000 be 

provided (as Flexi KCC) based on the land holding and crops grown 
including post harvest warehouse storage related credit needs and 
other farm expenses, consumption needs, etc. 

Significance of the study: 

As it said that India has achieved great development in various 
sectors, all the intellectual people need to find out the answers for few 
questions like- Has this development really reached to the needy 
people? Are these people able to fulfill their basic needs? Are they in 
position to provide good education to their children? However the 
development of any country can be seen by observing the change in life 
style of its citizens. Therefore the present paper holds the significance 
of having considered the inclusion of poor farmers in the growth of the 
country by making them financially strong with the help of credit 
facility. 

Objectives of the study: 

Comprehensive importance of the financial inclusion of the various 
segments of the society more specifically poor and people deprived from 
the banking facilities made it to consider the significance of Kisan 
Credit Card Scheme in the financial inclusion process. The specific 

objectives of the present study are as given below: 

 To study the concept of Financial Inclusion and KCC Scheme. 

 To study the background of the KCC scheme. 
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 To analyse the bank group-wise distribution of Kisan Credit 

Cards 

 To analyse the bank group-wise disbursement of credit to card 
holders 

Scope of the study: 

The scope of the present study is confined to the financial 
inclusion through the Kisan Credit Card Scheme by different bank 
groups in India. The detailed state-wise progress of KCC scheme has 

not been considered. The financial inclusion through other schemes has 
also not been considered. 

The study is has covered the period starting from 1998-99 i.e. 
first year of implementation of the KCC scheme till March 2010-11, the 
period for which the published data is available. 

Data Collection: 

The present study is completely based on the secondary data 
collected from the various sources. The researcher has used various 
reports of the RBI, NABARD available on the websites of the respective 
institute. The data also has been made available from the news papers, 
research journal, magazines and other websites. However the 
secondary data is main and important data used and analysed in the 
present study. 

Limitations of the study: 

1. The researcher has not considered primary data as the present 
study is not related to any aspect of primary data. 

2. The present only presents the progress of KCC scheme during 
the study period.   
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3. Some other related factors like problems and prospects of the 

scheme, impact of the scheme on the card holders etc. are not 
considered. 

Distribution of Farmers under Kisan Credit Card: 

The scheme was executed by some of the banks since 1998-99 
and by all other banks with effect from the financial year 1999-2000. By 
the end of 31 March 2000, more than 50 lakh cards were issued by all 
the agencies which increased to about 1.00 crores as on 31 December 

2000, which point outs that a momentous progress had been made by 
banks in issuance of KCC. As per the budget declarations a target for 
issue of 75 lakh cards was fixed for the year 2000-01 which had been 
exceed. Further, in the budget for the year 2001-02 it has been targeted 
to issue KCC to all the eligible farmers within the next three years. 
Then Hon’ble Finance Minister in his budget speech for the year 2001-
02 has asked all the banks to provide a Personal Insurance Package to 
all the KCC holders.  

Table-1 

Agency wise Kisan Credit Cards Issued 

                                                                            (Figures in lacs) 

Year 
Commercial 

Banks 
RRBs 

Cooperative 
Banks 

Total 

1998-99 4.45(73.31) 0.06(0.99) 1.55(25.54) 6.07(100) 

1999-00 13.66(26.61) 1.73(3.37) 35.95(70.02) 51.34(100) 

2000-01 23.90(27.62) 6.48(7.49) 56.14(64.89) 86.52(100) 

2001-02 30.71(32.88) 8.34(8.93) 54.36(58.20) 93.41(100) 

2002-03 27.00(32.76) 9.64(11.69) 45.79(55.55) 82.43(100) 

2003-04 30.94(33.46) 12.73(13.77) 48.78(52.75) 92.47(100) 
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2004-05 43.96(45.41) 17.29(17.86) 35.56(36.74) 96.80(100) 

2005-06 41.65(51.98) 12.49(15.59) 25.98(32.43) 80.12(100) 

2006-07 48.08(56.46) 14.06(16.62) 22.98(27.00) 85.11(100) 

2007-08 46.06(54.38) 17.73(20.93) 20.91(24.69) 84.70(100) 

2008-09 58.34(67.90) 14.14(16.46) 13.44(15.64) 85.92(100) 

2009-10 54.89(59.76) 19.52(21.25) 17.44(18.99) 91.85(100) 

2010-11 55.82(54.90) 17.74(17.45) 28.12(27.66) 101.68(100) 

2011-12 68.04(57.96) 19.95(16.96) 29.61(25.18) 117.60(100) 

Cumulative 547.5(47.36) 171.9(14.87) 436.61(37.77) 1156.02(100) 

CAGR 23.34 56.31 25.47 25.61 

SDV 18.09809 6.32151 15.97709 26.265 

MEAN 39.10714 12.27857 31.18643 82.573 

CV 0.462782 0.514841 0.512309 0.318 

             Source: Compiled from various Reports on Trend and Progress 
of Banking in India (RBI) 

 Figures in bracket indicate percentage. 

Figure-1 

Agency wise Kisan Credit Cards Issued 

 

Source: Table-1 
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Table 1 also reveals that by March 2012 Commercial banks 

could cover more than 547.5 lacs farmers by issuing KCCs, 171.9 lacs by 
Regional Rural Banks, 436.61 lacs by Cooperative Banks and total 
1156.02 lacs showing the 47.36 per cent share of Commercial Banks, 
14.87 per cent of RRBs and 37.77 per cent of Cooperative Banks 
respectively.  The CVs of different bank groups are near about same 

and therefore same various is observed in these data series.  

The share of Cooperative Banks in issuing the Kisan Credit 
Cards was 70.02 per cent in 1998-99 which steadily decreased to 18.99 
per cent in 2009-10 and increased to 27.66 per cent and 25.18 per cent 
in 2010-11 and 2011-12 respectively. The number of cards issued by 
these by increased from 1.55 lacs to 29.61 lacs during the respective 
years. This growth of issuing credit cards by Cooperative Banks was at 
the compounded annual growth rate of 25.47 per cent.  

In the year 1998-99 the RRBs could issue only about 6000 cards, 
it was just 1 per cent of the total cards issued by all agencies. This 
share of RRBs increased steadily every year and reached 20.93 per cent 
and 21.25 per cent in 2007-08 and 2009-10 issuing 17.73 lacs and 19.52 
lacs cards respectively. In the last year of study period this group could 
issued 19.95 lacs cards presenting 16.96 per cent share. During this 
study period RRBs have issued 171.9 lacs credit cards at the 

compounded annual growth rate of 56.31 per cent. This is highest 
compound growth rate as compared to other two bank groups. 

In the first year after the scheme is introduced the Commercial 
Bank group could issue 4.45 lacs cards constituting 73.31 per cent in 
total numbers cards issued by all bank groups. In the immediate next 
year i.e. 1999-2000 this share of Commercial Banks sharply declined to 
26.61 per cent even after issuing 13.66 lacs cards. From the year 2000-
01 the contribution of this bank group started increasing and increased 
every year showing some sort of fluctuations in the performance. In the 
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last financial year of the study period this Commercial Bank group 
issued 68.04 lacs cards showing 57.96 per cent share in total. During 
last fourteen year this bank group issued in all more than 5 crore 47 
lacs cards indicating 47.36 per cent share. This bank group has 
contributed by issuing KCCs at 23.34 per cent compounded annual 
growth rate.  

Fianancial Assistance through Kisan Credit Cards: 

The Hon’ble Finance Minister had urged banking sector to 

spread up their services and make them available for the 
underprivileged sector of the society. Accordingly as per the directions 
and guidelines issued by RBI and NABARD all the three types of bank 
groups issued KCCs in the first year i.e. 1998-99 to large section of the 
famers covering 6.07 lacs famers as revealed by Table-2. The total 
amount distributed through KCCs amounted to Rs. 2310 crores. In this 
first year the share of Commercial Banks was high showing 63.77 per 
cent and the amount disbursed was Rs. 1473 crores when the share of 
RRBs and Cooperative Banks was 0.48 per cent and 35.76 per cent 
respectively.  

Table-2 

Agency Wise Credit Disbursement through KCC Scheme 

                                                                          (Figures in Rupees Crores) 

Year 
Commercial 

Banks 
RRBs 

Cooperative 
Banks 

Total 

1998-99 1473(63.77) 11(0.48) 826(35.76) 2310(100) 

1999-00 3537(46.86) 405(5.37) 3606(47.77) 7548(100) 

2000-01 5615(34.18) 1400(8.52) 9412(57.30) 16427(100) 

2001-02 7524(29.10) 2382(9.21) 15952(61.69) 25858(100) 
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2002-03 7481(28.47) 2955(11.25) 15841(60.28) 26277(100) 

2003-04 9331(42.83) 2599(11.93) 9855(45.24) 21785(100) 

2004-05 14756(43.16) 3833(11.21) 15597(45.62) 34186(100) 

2005-06 18779(39.45) 8483(17.82) 20339(42.73) 47601(100) 

2006-07 26215(56.10) 7373(15.78) 13141(28.12) 46729(100) 

2007-08 20421(40.85) 9074(18.15) 20492(40.99) 49987(100) 

2008-09 25865(55.42) 7632(16.35) 13172(28.22) 46669(100) 

2009-10 92193(90.06) 7817(7.64) 2361(2.31) 
102371(100

) 

2010-11 50438(69.45) 
11468(15.79

) 10719(14.76) 72625(100) 

2011-12 69510(75.83) 11520(12.57
) 

10640(11.61) 91670(100) 

Cumulativ
e 

353138(59.6
5) 

76952(13.0
0) 

161953(27.3
5) 

592043(10
0) 

CAGR 34.51 70.73 21.73 32.73 

SDV 27113.81 3992.713 6127.138 29847.706 

MEAN 25224.14 5496.571 11568.07 42288.786 

CV 1.074915 0.726401 0.529659 0.706 

             Source: Compiled from Various Reports on Trend and Progress 
of Banking in India (RBI) 

 Figures in bracket indicate percentage. 

In this first year the RRBs could distribute Rs.11 crores only and 
Cooperative Banks Rs. 826 crores. The share of the commercial banks 
declined from 63.77 per cent in the year 1998-99 to 28.47 per cent in 
2002-03, whereas share of cooperative banks increased from 35.76 per 

cent to 60.28 per cent during the same period. The share of RRBs 
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increased constantly from 0.48 per cent to 18.15 per cent in 2007-08 
except one year i.e.2006-07 when it was 15.78 per cent. The CVs of the 
above shown data series reveals that there is huge variation in the 
amount disbursed by the Commercial bank group over the period as 
compared to variations followed by RRBs and Cooperative banks 
indicating CVs 1.074915, 0.726401 and 0.529659 respectively. 

Figure-2 

Agency Wise Credit Disbursement through KCC Scheme 

 

Source: Table-2  

The commercial banks group has shown great performance in 
the year 2009-10 showing the highest share 90.06 per cent with the 
amount distributed Rs. 92193 crores. During this 14 years period the 
commercial banks group has distributed Rs.353138 crores constituting 

contribution of 59.65 per cent out of total amount distributed under 
KCC scheme Rs. 592043 crores. The cooperative banks has made 
significant contribution to make this scheme successful in all the year 
at the beginning, but letter on the performance of this started 
declining. The contribution of cooperative banks group 2001-02 was 
61.69 per cent when the amount disbursed was Rs.15952 crores which 
dropped down to 2.31 per cent with the amount of Rs. 2361 crores only.  
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As per compounded annual growth rate the RRBs have shown 

great performance with 70.73 per cent followed by commercial banks 
with 34.51 per cent and lowest by cooperative banks at 21.73 per cent. 

Findings: 

The share of agricultural products/Agriculture and Allied 
Sectors in Gross Domestic Product (GDP) of the country was 51.9 per 
cent in 1950-51, which has now come down to 13.7 per cent in 2012-13 
at 2004-05 prices, where as the financial assistance under KCC scheme 

has increased to the great extend from the year of introduction of the 
scheme. All the banks groups have made good contribution in financing 
poor farmers through KCCs. During the last few years the role of 
commercial bank groups has been very significant as compare to other 
two groups. It is observed that due to political interference and wrong 
management many cooperative banks are facing financial crises. 
Especially in rural India the role of cooperative banks had been very 
significant and this cannot be substituted by commercial banks. As per 
census 2011 in India there 95.8 million citizens are cultivators and 
whose main occupation is farming.  

Suggestions:  

The cooperative banks require special attention to be paid 
because the share this group has declined to large extent. In order to 
reduce the political interference, the proper action may be taken by the 
appropriate authorizes and culprits should be penalized. Along with 
this special measures may be taken to motivate the cooperative sector. 
There is wide scope for these banks to increase their extent and cover 

maximum farmers through KCC scheme.  
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ABSTRACT 

Financial analysis is the evaluation of a business in order to determine its profitability, 

liabilities, strengths and future earnings potential. A wide variety of techniques may 

be utilized to assess an organization‟s financial viability including the most common 

methodologies of horizontal analysis, vertical analysis and ratio analysis. Most 

analytical methods involve the company‟s financial statements, internal or external 

audits and investigations. Financial analysis is a critical aspect of all commercial 

activity as it provides actionable insights into the organization‟s health and future 

potential. Not only does this information provide investors and lenders with critical 

data that may affect the price of stocks or interest rates, these reports also allow 

company mangers to gauge their performance with regard to expectations or industry 

growth. From a management point of view, financial analyses are critical to the success 

of the company because they highlight weaknesses and strengths that directly affect 

competitiveness.  

Key Words:   Financial Analysis, Bharati Airtel, Liquidity, Leverage, Profitability.  

 
INTRODUCTION 

Financial analysis is an aspect of the overall business finance function that involves examining 

historical data to gain information about the current and future financial health of a company. Financial 

analysis can be applied in a wide variety of situations to give business managers the information they need 

to make critical decisions. The ability to understand financial data is essential for any business manager. 

Finance is the language of business. Business goals and objectives are set in financial terms and their 

outcomes are measured in financial terms. Among the skills required to understand and manage a business 

is fluency in the language of finance the ability to read and understand financial data as well as present 

information in the form of financial reports. 

The finance function in business involves evaluating economic trends, setting financial policy and 

creating long-range plans for business activities. It also involves applying a system of internal controls for 

the handling of cash, the recognition of sales, the disbursement of expenses, the valuation of inventory and 

the approval of capital expenditures. In addition, the finance function reports on these internal control 

systems through the preparation of financial statements such as income statements, balance sheets and cash 

flow statements. 

Finally, finance involves analyzing the data contained in financial statements in order to provide 

valuable information for management decisions. In this way, financial analysis is only one part of the overall 

function of finance, but it is a very important one. A company's accounts and statements contain a great deal 
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of information. Discovering the full meaning contained in the statements is at the heart of financial analysis. 

Understanding how accounts relate to one another is part of financial analysis. Another part of financial 

analysis involves using the numerical data contained in company statements to uncover patterns of activity 

that may not be apparent on the surface. 

According to Water B. Meighs & Robert F. Meigs “Financial Statement analysis is the method of 

analyzing and interpreting information, the financial statements contain. In doing so, our goal is to 

determine whether a company is gaining or loosing ground in the unending struggle for profitability and 

solvency.” 

  In the words of James C Van Horne, “Financial analysis provides for analyzing financial conditions 

and performance of a company.” 

According to Weston and Brigham, “Financial statement analysis is useful both as a way to 

anticipate future conditions and more important as a starting point for planning actions that will influence 

the future course of events.” 

 In the opinion of G. Dorms “Financial statement analysis refers to the art of analyzing and 

interpreting financial statements of different enterprises.” 

In the words of I.M. Pandey “Financial statement analysis is the process of identifying the financial 

strengths and weakness of the firm by properly establishing relationships between the items of the balance 

sheet and the profit and loss account.” 

In conclusion, financial analysis can be an important tool for small business owners and managers 

to measure their progress toward reaching company goals as well as toward competing with larger 

companies within an industry. When performed regularly over time, financial analysis can also help small 

businesses recognize and adapt to trends affecting their operations. It is also important for small business 

owners to understand and use financial analysis because it provides one of the main measures of a 

company‟s success from the perspective of bankers, investors and outside analysts.  

OBJECTIVES OF THE STUDY 

1. To analyze the overall financial performance of Bharti Airtel Limited.   

2. To study the liquidity, Leverage and profitability ratios of the company.   

3. To provide useful conclusions to improve the financial performance of the company.  

RESEARCH METHODOLOGY 

 In order to attain the objectives of study, secondary data has been used. The data needed for this 

study has been extracted from annual reports of Bharti Airtel Limited over a period of five years starting 

from the year 2012-13 to 2016-17. The collected data has been organized within the form of tables so 

important inferences may well be drawn. 

 In the present study the liquidity, leverage and profitability position has  been taken into 

consideration by calculating different key liquidity, leverage and profitability ratios in order to judge their 

financial performance of the company. The statistical tool like average and ratio analysis has been applied 

for the study.  

 Ratio analysis is the one of the powerful tools of financial analysis. A ratio can be used as a yard 

stick for evaluating the financial position and performance of a company because the absolute accounting 

data cannot provide meaningful understand and interpretation. Ratio analysis helps the analysts to make 

quantitative judgment with regard to company financial position and performance.  

COMPANY PROFILE 

Bharti Airtel is Asia‟s leading integrated telecom services provider with operations in India and Sri 

Lanka. Bharti Airtel, incorporated on July 7, 1995 is the flagship company of Bharti Enterprises. Bharti Airtel 

has been at the forefront of the telecom revolution and has transformed the sector with its world class 

services built on leading edge technologies. Airtel is a name that connects India with millions of people all 

over the world with millions of people in India. Today, this telecom giant is amongst the most trusted 

telecommunication brands in the world. The company‟s modest journey from a regional operator limited to 

the city of Delhi to second largest mobile operator in the Asia Pacific region is nothing short of inspiring. 
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From the humble beginnings in the Indian telecom industry in 1986, Airtel has its roots in Bharti 

Telecom Limited. Founded in 1986 by Sunil Bharti Mittal, the company was the first in India to offer push 

button telephones, when the rest of the country was still using rotary phones. The company then went on to 

launch various telecom technologies to the Indian market and had innovation at its heart. Going on to 

acquire license to build a cellular network in Delhi, Bharti Telecom Limited laid the ground work for the 

mobile operations of the company in the year 1992. It began operations in Delhi in the year 1995 as Bharti 

Tele-Ventures. The service was extended to various other states by various acquisitions and partnerships. 

Sunil Bharti Mittal rebranded all of his mobile telecom ventures under a single brand named Airtel 

in 2003. The company has grown to be India‟s largest mobile operator, with consistent hard work and 

everyday innovation. Airtel operates in India, Sri Lanka, Bangladesh, a few countries in African continent 

and the Channel Islands. They are one of the largest mobile operator networks in the world in terms of 

subscribers, and have a commercial presence in over 20 countries. 

 Today, company offers various products such as 2G, 3G and 4G wireless services, High Speed 

Internet, Fixed line telephony and DTH services. In a span of 19 years, the company went from offering 

mobile telephony services in one city in India to expanding its operations in over 20 countries. Being 

4th largest mobile operator in the world with a subscriber base of over 250 million, the story of Airtel‟s 

success will forever motivate those who dare to dream. 

FINANCIAL ANALYSIS OF BHARTI AIRTEL LIMITED 

A company's overall financial health can be assessed by examining three major factors: its liquidity, 

leverage, and profitability. All three of these factors are internal measures that are largely within the control 

of a company's management. It is important to note, however, that they may also be affected by other 

conditions such as overall trends in the economy that are beyond management's control. 

LIQUIDITY 

Liquidity refers to a company's ability to pay its current bills and expenses. In other words, liquidity 

relates to the availability of cash and other assets to cover accounts payable, short-term debt and other 

liabilities. All small businesses require a certain degree of liquidity in order to pay their bills on time, though 

start-up and very young companies are often not very liquid. In mature companies, low levels of liquidity 

can indicate poor management or a need for additional capital. Of course, any company's liquidity may vary 

due to seasonal variations, the timing of sales, and the state of the economy. 

Companies tend to run into problems with liquidity because cash outflows are not flexible, while 

income is often uncertain. Creditors expect their money when promised and employees expect regular 

paychecks. However, the cash coming in to a business does not often follow a set schedule. Sales volumes 

fluctuate as do collections from customers. Because of this difference between cash generation and cash 

payments, businesses should maintain a certain ratio of current assets to current liabilities in order to ensure 

adequate liquidity. To assess a company's liquidity, analysts recommend using the current and quick ratios.  

The current ratio can be defined as Current Assets/Current Liabilities. It measures the ability of an 

entity to pay its short-term obligations. Though the ideal current ratio depends to some extent on the type of 

business, a general rule of thumb is that it should be at least 2:1. A lower current ratio means that the 

company may not be able to pay its bills on time, while a higher ratio means that the company has money in 

cash or safe investments that could be put to better use in the business.  

The quick ratio, also known as the "acid test" ratio can be defined as Quick Assets (cash, marketable 

securities and receivables) / Current Liabilities. This ratio provides a stricter definition of the company's 

ability to make payments on current obligations. Ideally, this ratio should be 1:1. If it is higher, the company 

may keep too much cash on hand or have a poor collection program for accounts receivable. If it is lower, it 

may indicate that the company relies too heavily on inventory to meet its obligations.  
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The Table-1 presents the data of the Liquidity Ratios in Bharti Airtel from 2012-13 to 2016-17. 

 

Table-1: Liquidity Ratios  in Bharti Airtel from  2012-13 to 2016-17 (per cent) 

Years 2012-13 2013-14 2014-15 2015-16 2-16-17 X 

Current Ratio  0.60 0.65 0.73 0.93 0.73 0.73 

Quick Ratio  0.70 0.66 0.75 0.98 0.75 0.77 

     Source: Annual Reports of the Company 

 Current Ratio 

 A close examination of the data pertaining to the current ratio reveals that the ratio is significantly 

lower in the Bharti Airtel as compared to the industry norm of 2:1. However, it has been increasing trend 

during the period of study except in the last year i.e., 2016-17. It was 0.60 per cent in 2012-13 which was 

increased to 0.93 percent in 2015-16. In the year 2016-17 the ratio was decreased to 0.73 per cent. The average 

ratio was 0.73 per cent. It signals that the company has been suffering from the problem of liquidity.   

Quick Ratio 

 The data of the quick ratio in Bharti Airtel showing a fluctuating trend during the period of study. 

However, this is also not a favourable position of the company. The ratio was fluctuated between 0.70 

percent in 2012-13 to 0.75 per cent in 2016-17. The average value of the quick ratio of the company was 0.77 

per cent which is lower than the standard norm of 1:1.  

 The analysis of both current and quick ratios reveals that the company was not able to maintain 

sound liquidity position. It is really alarming with a precarious situation of liquidity position. Hence, it is 

advised that the company maintain the sound liquidity position by reducing the burden of excessive current 

liabilities or by increasing the investment in the components of current assets depending upon the 

requirements of the company. Otherwise they will face chronic liquidity problems without clar4ing the 

current maturing obligations.  

LEVERAGE 

Leverage refers to the proportion of a company's capital that has been contributed by investors as 

compared to creditors. In other words, leverage is the extent to which a company has depended upon 

borrowing to finance its operations. A company that has a high proportion of debt in relation to its equity 

would be considered highly leveraged. Leverage is an important aspect of financial analysis because it is 

reviewed closely by both bankers and investors. A high leverage ratio may increase a company's exposure 

to risk and business downturns, but along with this higher risk also comes the potential for higher returns. 

To measure a company's leverage, the debt/equity ratio is the appropriate tool. Defined as Debt/Owners' 

Equity, this ratio indicates the relative mix of the company's investor-supplied capital. A company is 

generally considered safer if it has a low debt to equity ratio that is, a higher proportion of owner-supplied 

capital though a very low ratio can indicate excessive caution. In general, debt should be between 50 and 80 

percent of equity. 

The Table-2 gives the data of the Debt-Equity Ratio in Bharti Airtel from 2012-13 to 2016-17. 

Table-2: Debt-Equity Ratio in Bharti Airtel from  2012-13 to 2016-17 (per cent) 

Years 2012-13 2013-14 2014-15 2015-16 2-16-17 X 

Ratio  0.50 0.49 0.25 0.11 0.18 0.31 

     Source: Annual Reports of the Company 

Debt-Equity Ratio 

Based on the data provided in the Table-2 the debt-equity ratio in Bharti Airtel was decreased from 0.50 per 

cent in 2012-13 to 0.11 per cent in 2015-16. However, in 2016-17 the ratio was increased to 0.18 per cent. The 

average ratio was 0.31 percent during the period of study. Hence, we can find that the debt was significantly 

lower during the last three years period of study and it cannot be compared with any standard. We find that 

very lower proportion of debt employment in the company. The company was also not capital intensive but 

it has been employing strikingly lower amount of debt than the equity.  
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PROFITABILITY 

Profitability refers to management's performance in using the resources of a business. Many 

measures of profitability involve calculating the financial return that the company earns on the money that 

has been invested. If profitability measures demonstrate that this is not occurring particularly once a small 

business has moved beyond the start-up phase then the entrepreneur should consider selling the business 

and reinvesting his or her money elsewhere. However, it is important to note that many factors can 

influence profitability measures, including changes in price, volume as well the purchase of assets or the 

borrowing of money. 

 Finally, to measure a company's level of profitability, analysts recommend using the return on 

equity ratio which can be defined as Net Income/Owners' Equity. This ratio indicates how well the 

company is utilizing its equity investment. Return on equity is considered to be one of the best indicators of 

profitability. It is also a good figure to compare against competitors or an industry average. Experts suggest 

that companies usually need at least 10-14 percent Return on Equity in order to fund future growth. If this 

ratio is too low, it can indicate poor management performance. On the other hand, a high return on equity 

can mean that management is doing a good job, or that the firm is undercapitalized. 

The Table-3 presents the data of the Return on Equity in Bharti Airtel from 2012-13 to 2016-17.  

 

Table-3: Return on the Equity in Bharti Airtel from  2012-13 to 2016-17 (per cent) 

Years 2012-13 2013-14 2014-15 2015-16 2-16-17 X 

Ratio  -9.80 8.93 16.86 9.89 9.41 7.06 

     Source: Annual Reports of the Company 

Return on Equity: The data of the Table-3 reveals that the return on equity in Bharti Airtel was negative 

during first year (2012-13) of the study. It was highest in 2014-15 at 16.86 per cent and lowest at 8.93 per cent 

in2013-14. The average rate of return was 7.06 per cent. The rates were not satisfactory in the company if we 

compare it with any standard. This explains that a rupee invested in the company could generate seven 

rupees of return per year. This will be a very low return on the equity.  

CONCLUSION 

 Financial analysis enables the analysts to bring out relative financial position of the company 

covered in the study. From a management point of view, financial analyses are critical to the success of the 

company because they highlight weaknesses and strengths that directly affect competitiveness.  

Bharti Airtel, incorporated on July 7, 1995 is the flagship company of Bharti Enterprises. Bharti 

Airtel is Asia‟s leading integrated telecom services provider with operations in India and Sri Lanka. It  has 

been at the forefront of the telecom revolution and has transformed the sector with its world class services 

built on leading edge technologies. 

 The liquidity position of the company was quite alarming, since it is facing chronic liquidity 

problems. Its proportion of current assets in relation to the current liabilities was very low. The company is 

not maintaining sound liquidity position and it will face precarious situation of liquidity position. Therefore, 

it is suggested that the company improve the liquidity position either by reducing excessive burden of 

current liabilities or increasing the level of current assets depending up on the requirements.  

 The leverage position of the company reveals that the company is not heavily depending on high 

capital gearing techniques by using low debt funds in its capital structure to maximize the return on the 

equity. The debt was on an average 31 per cent of total capital structure. Hence, the return on the equity was 

lower at 7.06 per cent. At the same time the company is facing the chronic liquidity problems.   

The return on equity in the company was negative during first year of the study. It was highest in 

2014-15 at 16.86 per cent and lowest at 8.93 per cent in 2013-14.  The average rate of return was 7.06 per cent. 

The rates were not satisfactory in the company if we compare it with any standard. This explains that a 

rupee invested in the company could generate seven rupees of return per year. This will be a very low 

return on the equity.  
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Dr.B.R.Ambedkar:  
Revolutionary and Statesman of India 

Dr.K.Satyanarayana 
Senior lecturer in commerce, S.K.B.R College, Amalapuram, East Godavari Dt,  

Andhra Pradesh 
 

Abstract: Dr. Ambedkar became the instrument of Indian history to set its seal upon 
the Indian Constitution as the new Manu attacking against the wrong charters of 
rights allowed to upper classes and inhuman denial of rights to lower classes sanctified 
by the ancient Manu Smriti. Dr. Ambedkar, like so many of us, reposed his faith in 
adult franchise and included it in the Constitution. Ironically, he was defeated by the 
same people who got their right to vote from that social charter of progress and equal 
political authority in the very first election held under adult franchise. 
Key words: Constitution, national leader, adult franchise 

 
Analysis: 
Dr. B.R.Ambedkar was a rare 
combination of a scholar, revolutionary 
and statesman that we rarely come across 
in democratic societies. His political 
career found its early triumph because he 
fought relentlessly against the caste 
system and untouchability prevalent in 
Hindu society. In his struggle against the 
caste system, he disagreed completely 
even with Mahatma Gandhi, the noblest 
national leader. For Ambedkar, the uplift 
of the downtrodden, particularly of the 
Depressed Classes, was a mission. He 
thought that it was imperative that India 
adopt humane and progressive social 
standards to justify her claim for Swara}. 
His position as Law Minister, his 
acknowledged scholarship in law, and his 
championing, for decades, of the cause of 
the suppressed classes, were responsible 
for his choice as the Chairman of the 
Drafting Committee of the Constituent 
Assembly and for piloting the Draft 
Constitution of Free India. Thus Dr. 
Ambedkar became the instrument of 
Indian history to set its seal upon the 
Indian Constitution as the new Manu 
attacking against the wrong charters of 
rights allowed to upper classes and 

inhuman denial of rights to lower classes 
sanctified by the ancient Manu Smriti. 
Dr. Ambedkar, like so many of us, 
reposed his faith in adult franchise and 
included it in the Constitution. Ironically, 
he was defeated by the same people who 
got their right to vote from that social 
charter of progress and equal political 
authority in the very first election held 
under adult franchise. Today after that 
gross misuse, them asses have been 
awakened to new political consciousness 
by the ennobling social instrument of 
adult franchise and are hastening to raise 
statues and hold celebrations in his 
honour. 
 
I came to appreciate the profound 
scholarship and originality of Dr. 
Ambedkar as an economist in 1928, when 
I read his book on the Problem of the 
Rupee. Later, I admired his writings on 
the problems of "federation" and "states’ 
rights".   
 
His speeches in the First Round Table 
Conference brought him 'prominently 
into the arena of Indian politics. We then 
realized how great"a leader he was. 
Unlike other leaders of the Harljans and 
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other backward classes, he did not oppose 
the demand for national freedom. Lest it 
perpetrate the centuries-long supremacy 
of richer classes and higher castes. He 
complained that the 1857 proclamation of 
Queen Victoria and the consequent 
British policy of non-interference in our 
social and religious matters were 
responsible for the continued suppression 
of all the lower castes and depression 
prevailing in their minds and their 
status. So he boldly declared that the 
sooner national freedom came and the 
British left, the better it would be for all 
the millions of the suppressed and 
backward classes of India.  
 
The British Government chose him as a 
delegate to the Round Table Conference 
and failed to invite me to it because they 
assumed that he would oppose the 
national demand for Swaraj like other 
leaders of the Depressed Classes whereas 
they knew my pronounced pro-Congress 
views. Once he was in the Round Table 
Conference, he shocked the rulers by his 
independent approach and demand for 
immediate and full freedom. I attacked 
the British in my Assembly speech for 
going ahead with the Round Table 
Conference without the Congress while 
keeping Gandhiji in jail. Then I went to 
England to campaign for the Congress 
demands. . 
 
The historic speech of Dr. Ambedkar in 
the Round Table Conference brought us 
together. It was exactly for similar 
reasons that I had persuaded myself to 
join the Congress struggle for freedom 
and had abstained from joining the anti-
Brahmin movements and platforms. 
Thereafter, we met frequently in London 
and found how much we had in common 
regarding our thoughts, readings of 
history, and political understanding.  

 
We felt that the socialist approach would 
be best for India. We wanted 
Fundamental Rights, equal social and 
political privileges for all the people and 
ban on forced labour and untouchability. 
He felt that Gandhiji might stand 
between the underprivileged people and 
their, all-round emancipation and social 
progress because he believed in Sanathan 
Dharma. I argued that irrespective of 
many of his sayings which merely echoed 
our traditional social beliefs, Gandhiji 
was essentially a social revolutionary and 
he would not hesitate to oppose many of 
the Puranic edicts and faiths, if he found 
them to be obstacles to the social 
liberation of the masses: Dr. Ambedkar 
would not agree with me. Yet, we 
continued to meet and gained each 
other’s confidence because we were 
kindred spiritsthose defeated and 
suppressed masses accept their degraded, 
pitiful economic and social status and loss 
of political power as part of their Karma , 
and as the God-ordained rule of their 
collective and individual existence. 
 
He was determined, as were Barrister 
Ramaswamy of Andhra, and 
E.V.Ramaswamy Naicker and Annadurai 
of Tamilnadu, to do his best to arouse the 
masses against this terrible state of 
affairs and make them rise in revolt 
against that social order. It was because 
of that volcanic impatience of theirs that 
these three great social revolutionaries 
felt so dissatisfied even with the 
constructive, albeit revolutionary, work 
of Gandhiji and which compelled so many 
of us to make the so-called Sanatanists 
themselves to review their social faiths 
and religious edicts and accept our 
political cult of humanism, in which there 
could be no untouchability, no slavery, no 
Karmasanctioned beliefs in social, 
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economic or political superior or inferior 
status or privileges for some and 
disabilities for others. 
 
It stands to the great credit of Dr. 
Ambedkar that neither Viceroy's 
Executive Councillorship nor Cabinet 
Ministership could induce him to 
abandon his studies and writings in the 
cause of social awakening, religious revolt 
and reconstruction of the mind of the 
masses of India, especially the Harijans 
and other Depressed Classes. His 
masterly thesis on Shudras, which was 
prepared and placed before the people 
when he was in high positions of 
Government, is a challenge to the 
traditional historians and Puranic 
Shastris. 
 
He' realized, like most of us, that the 
centuries-old sense of inferiority had 
dwarfed the mind and social status of 
Depressed Classes and could be hardly 
banished through mere cultural and 
intellectual enlightenment and counter-
brain washing. So he concluded that both 
economic and political rights would have 
to be conferred upon them. Hence his 
enthusiastic support for the Congress 
proposals for Fundamental Rights and 
Directive Principles. 
 
Dr. Ambedkar sincerely felt that it would 
be impossible for him as well as for many 
others to liberate the Indian masses from 
the all-pervading and ideologically 
overwhelming Puranic atmosphere of 
Hinduism as long as they were allowed to 
remain Hindus. So he decided to lead 
them out of the Hindu fold and help 
thern to accept the Buddha and 
Buddhism as their ideal and best 
alternative religious and social approach. 
He himself became a Buddhist and 
pers~aded a large number of Harijans, 

principally among Maharashtnans, to 
embrace Buddhism. He thus achieved 
spiritual liberation and sociopolitical 
satisfaction - so sincere he was in his 
beliefs and revolutionary urges. 
 
  
He hated the historical injunction of 
separate quarters for Harijans in our 
villages, which, in towns, had taken the 
shape of American ghettoes for Negroes. 
He protested against social separation. 
When Gandhiji tried to overcome that 
social stigma by offering to reside in the 
Bhangi colonies and persuaded his 
followers to do the same, Dr. Ambedkar 
reacted unfavourably, by warning 
Harijans against such reformist moves. 
Thanks to his outcry against that 
historical segregation, the Planning 
Commission is now trying to develop 
cosmopolitan housing colonies for the 
poor. 
 
Dr. Ambedkar realized that for a very 
long time to come, most of the Harijans 
and Depressed Classes are bound to be 
wage-earners and in the lower middle 
classes. Their interests could be protected 
through measures which improved the 
general conditions of labouring classes. 
Hence his convinced and passionate 
championship of labour unions and 
legislations. Dr. Ambedkar worked for 
years for labour welfare in the Bombay 
city. He knew how I had been devoted to 
the cause of industrial and agricultural 
labour, how I had been pleading that the 
ILOshould work for the protection of 
agricultural labour, and how I had 
worked more or less successfully for the 
abolition of forced labour and contract 
labour. When he was the Executive 
Councillor for labour, he sought my 
cooperation on the Tripartite Labour 
Conference. He encouraged our villager 
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and my associate Harijan the late B. 
Manikya Rao, a technician who was 
trained in England. Both Dr. Ambedkar 
and I failed to get elected to the first Lok 
Sabha because we had rebelled against 
Jawaharlal Nehru and the Congress 
monopoly of political power even long 
after Swaraj. We were dissatisfied with ) 
awaharlal's neglect of the claim of the 
masses for first priority to employment, 
housing, health, education, and lands. 
  
He was growing weak in health even 
before he resigned from Congress 
and'stood for election to the Lok Sabha as 
an Independent. He fell ill a few months 
after he came to the Rajya Sabha. He had 
to return in haste from the USAbecause 
of arthritis, after receiving honorary 
LL.D.from Columbia University, his 
A/rna Mater. Just a few days before he 
breathed his last, he exclaimed to me, as 
he was slowly going out of the House, 
"Ranga,I am a.dying man, I am too ill". 
Such was the unique courage of that 
great scholarly, revolutionary statesman. 
Dr. Ambedkar was a unique 
phenomenon. He was truly' a colossus, 
humane and progressive. He is an ideal 
for the younger generation of India to 
follow.  
 
Conclusion : It is true that the 
Constitution of India was the work of 
many wise democrats who genuinely 
wished for the rapid progress of the 
masses of India. Its legal framework and 
phraseology was the handiwork of many 
a distinguished jurist like Alladi 
Krishnaswami Ayyar, K.M. Munshi and 
others. Yet, the discerning social 
revolutionaries and political progressives 
would be able to realize, if they study the 
many scholarly and feeling speeches Dr 
Ambedkar made in the Constituent 
Assembly, how erudite, independent and 

far-sighted his contributions were to the 
shaping of our Constitution.  He was a 
true democrat, and so he sponsored the 
clauses as framed by the majority of us in 
the Constituent Assembly. But he was 
bold enough to express his own views, 
whenever he disagreed with the proposed 
clauses or their phraseology. Truly was 
he hailed as the modern Manu, especially 
because, he, a scion of the defeated 
peoples who were banished from touch; 
sight, and even hearing of 'cultured' 
people, as sanctioned by the 
injunctiClnsof ancient Manu, came to be 
the officialdraftsman and spokesman for 
the Constitution of free India, which was 
a reversal of India's inhuman social 
heritage. He lived thus as a humane 
pointer to the future social democracy of 
independent India. 
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INTRODUCTION
Humanism is philosophical and ethical stance that emphasizes the 
value and agency of human beings, individually and collectively, 
and generally prefers critical thinking and evidence (rationalism, 
empiricism) over acceptance of dogma or superstition. The 
meaning of the term humanism has �uctuated according to the 
successive intellectual movements which have identi�ed with it. 
The term was coined by theologian Friedrich Niethammer at the 
beginning of the 19th century. Generally, however, humanism refers 
to a perspective that affirms some notion of human freedom and 
progress. In modern times, humanist movements are typically 
aligned with secularism, and today humanism typically refers to a 
non-theistic life stance centred on human agency and looking to 
science rather than revelation from a supernatural source to 
understand the world. 

There is a yearning in the human heart that is nourished only by 
philosophy and so man cannot live without it. Functions of 
philosophy have been varied for various people. Whether it seeks to 
satisfy the intellectual curiosity of man, or investigates into the 
character and status of values or suggests a way of life, philosophy 
remains an essentially human persuit. Humanism is a world-view of 
any philosopher who is inclined to see man as the center and the 
goal of his philosophy. It is an outlook which recognises the value or 
dignity of man and asserts the centrality of human being. As it is 
stated by Dr. S. Radhakrishnan, "In recognising the central 
importance of man in the scheme of things - and emphasizing his 
freedom and individuality, and creative power - his role in shaping 
and moulding his environment with a view of making a better and 
happier world, humanism preached the gospel of activism, full of 
hope and promise for the future of mankind - a philosophy likely to 
rescue man from the slough of despondency and vivify him with 
self-con�dence and faith in his own power as the shaper, not only of 
his own destiny, but as one who is also destined to play an effective 
part in the larger �eld of human welfare and progress." Thus, 
humanism seeks to enrich man's aims, values, goals and to realize 
his complete humanness by bringing him in deeper and intimate 
kinship and harmony with the life and society around him.

Humanism aspires for the up lift meant of human beings in all �elds - 
social, cultural, political or economical and advocates that science 
and philosophy, art and literature, or anything that man has 
achieved by rational thinking and intellectual acumen must aim at 
the well-being of man. Its chief aim is to attain human freedom, 
joyous life with progress and prosperity without any kind of 
discrimination among men. It held that the panacea for all the evils 
lies in spreading the message of international friendship and 
essential brotherhood of mankind. Thus humanism is an attempt to 
explore the ways and means to bring about common welfare and 
progress of mankind through an enrichment of the lives of the 
individuals.

Genesis and growth of humanism
The word 'humanism' is derived from the latin word 'humanus' 
which means 'human being'. It means a system of thought 

concerned with 'human affairs in general. Its tradition is as old as 
Greek philosophy and the Sophists and Epicureans of Greece were 
perhaps the �rst among the humanists in history. Protogoras, a 
Greek philosopher of the �fth century B.C, is considered as one of 
the earliest humanists of the West, if not the father of humanism. He 
proclaimed that 'Man is the measure of all things.' Though traces of 
humanistic tradition can be seen in the thoughts of Socrates, Plato 
and Aristotle, the European Renaissance is regarded as representing 
a golden era of humanist revival.

The thinkers of the period of Renaissance were preoccupied with a 
serious concern for man and their studies were centred on the 
problems like the dignity of man, immortality of soul and the unity 
of truth. It was also an age of free thinking and creativity. The 
Renaissance saw the rise of humanism that recognised human 
reason, passion and values. It also asserted the intrinsic worth of 
man's life and the vastness of his potentialities. Breaking away from 
the authority of church, the Renaissance thinkers claimed freedom 
of thought and expression leading to the beginning of a great era of 
all round development of man. God, who had remained as the most 
powerful force in the medieval period, yielded place to the 
sovereignty of man. Man and his world reached the apex of 
evolution and it resulted in the greatest mental and intellectual 
revolution The writings of Marx displayed his deeply humanistic 
outlook. He placed man as the central reality of the Universe and 
rejected the idea of a supernatural power or deity. The universe 
would not possess any value according to him, without man's 
presence. He treated human suffering as a serious problem which 
was in urgent need of solution in order to ensure safety to mankind. 
Marx considered capitalist system as responsible for man's 
alienation from his true being. 

Existentialism is a philosophical outlook which regards the existing 
man as the centre of philosophizing. It is an outlook which is 
passionately concerned about the existential situation of the 
individual and his problems. It claims itself to be a form of humanism 
in the sense that it is very much concerned with genuine human 
values and their realization through an authentic existence of the 
individuals. All existentialists place man above everything else and 
attach great importance to the indivi9ual freedom and 
responsibility. The concept of self in existentialism is usually 
explained in the light of man's freedom and dynamism. Thus while 
the Marxist humanism treats man as a species, Existentialist thinkers 
treat him as a distinct individual person. But the main idea that man 
must remain the supreme being was not belittled. F.C.S. Schiller also 
supported the saying 'Man is the measure of all things.' His 
Pragmatic Humanism tries to give us a humanistic interpretation of 
Pragmatism. He recognises the dignity and role of man ad summum. 
He provided a solid basis for human volition, conduct and values. He 
also expressed the necessity of the power of reason to liberate man 
from his own sensuous nature. Pragmatic Humanism implies the 
supremacy of human interests which must be served by everything 
else including nature and its operation without the help of any 
supra-human agency. According to Schiller, the task of humanism 
was to raise the intellectual and spiritual status of man, in keeping 
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with the increasing awareness of the universe around him, 
assimilating all the constructive aspects of science and philosophy. 
Thus, Existentialism, Marxism and Pragmatism deals with the 
problems of man and their chief interest centres around man. So 
they have a common denominator in humanism. We also come 
across numerous other forms of humanism developed by Western 
thinkers which includes evolutionary humanism, Religion of 
Humanity, Democratic Humanism and Scienti�c Humanism. 

The Humanistic Approach in Indian Thought
We come across several ideas of humanistic thought in the 
Mahabharata, the great Indian epic, from which Dr. Radhakrishnan 
quotes a stanza which is characteristically humanistic: Guhyam 
brahma todidam vo bravimi, na manusat sreshataram hi kincit. (I tell 
you this, the secret of Brahman: there is nothing higher than man.)12
The appeal of the humanism of some of the medieval Hindu saints 
and later that of Islam and Sikhism, has as its background the corrupt 
and degraded life of man associated with and brought about by the 
rigid Hindu caste society. These humanisms were mainly attempts 
to elevate the downtrodden and the lowly and so they preached the 
brotherhood and equality all men and pleaded for the creation of a 
casteless society.

At a time, when men were steeped in intolerance and sunk in 
superstition and when religion was reduced to caste distinctions, 
there arose in different parts of India saints who boldly tried to 
remove social inequalities and injustices: Jnanesvar and Namdev in 
Maharashtra, Narsi Mehta in Gujarat, Chaitanya in Bengal, Kabir in 
Uttar Pradesh, Vallabhacharya in Andhra, Basavasvara and Akka 
Mahadevi in Karnatak and others. All these infused a new faith into 
the hearts of man by preaching devotion, love and kindness. They 
were all human in the sense that they believed that since the same 
God has made all men, we should not divide the brotherhood of 
men into distinctions of casts and creed. Nanak, for instance, says: 
Let faith in God be the staff on which thou leanest; Let brotherhood 
with every man on earth Be the highest aspiration of your Yogic 
Order.

Modern India has also produced several humanists. The humanism 
of Raja Ram Mohan Roy, who is rightly remembered for his many 
social reforms, was essentially a part of his �ght against the evil 
aspects of Hinduism. Service of mankind was one of Roy's primary 
loves and he even contemplated a universal religion which, he 
believed, would be embraced by all mankind. Gandhi and Tagore 
were humanists, too. Neither rejected the ideas of God. Still they are 
called humanists for both loved man as they would love God 
himself. In fact, they saw God in man and so proclaimed that the 
worship of God lay essentially in the service of mankind. Gandhi's 
humanism, similar to Tagore's in several aspects, however, had a 
profound mass-appeal because of the Mahatma's dedicated 
devotion to the cause of the lowly and the down-trodden. But the 
humanisms of both Gandhi and Tagore have a mystical and religious 
bias. Dr. Naravane has explained it clearly:

M. N. Roy, indeed a variable intellectual giant of the generation, 
dissatis�ed as he was with Communism as well as Parliamentary 
democracy, expounded a social philosophy with certain political 
aspects of its own, and designated it as Radical Humanism or New 
Humanism. Roy insists on the essentially rational and moral nature 
of man and his capacity to build a free, harmonious and just social 
order. He too believes in the Protagorean aphorism and says that a 
social or political institution can be useful only in so far as it can give 
man freedom to enjoy not only political and economic security, but 
also a social-psychological atmosphere which helps individuals 
realise their intellectual and human potentialities.

Roy's philosophy with its glori�cation of the individual as against 
the collective ago of a nation, its insistence on organised or 
pyramidal democracy as against parliamentary democracy and 
above all, strong faith in the urgent need for creating conditions for 
the achievement of man's political as well as economic freedom, 
gained for him innumerable admirers and followers. Sincehis death 

in 1954, the in�uence of Radical Humanist Movement has perhaps, 
waned, but Roy's philosophy continues to evoke the attention of 
intellectuals throughout the world.

Concluding one of his short articles on Nehru, Mulk Raj Anand 
brilliantly sums up the humanist qualities of this great personality: 
“there emerges the image of Jawaharlal Nehru as a humanist, full of 
the deepest tenderness for men everywhere, a polytheist who 
accepted all the Gods of the world, a universalist, who felt it right to 
express his disagreements without denouncing them,—the 
Prophet of a new contemporary Indian civilisation which would 
experiment in the making of man, who might inherit the most vital 
things of the world and usher our planet into a future of one world 
culture, where the individual may seek his own unique perfections”.
It may not be incorrect to call Swami Vivekananda a humanist. This 
may seem strange since he was a staunch believer in Advaita 
philosophy which dismisses the sensory world as unreal. But the 
Swami's love for the lowly and his admiration for the Buddha made 
him view man as a living, throbbing individual who needs 
compassion and love. Thus, he became a sort of a humanist in his 
later days.

Dr. Radhakrishnan also could be called a humanist. His is a kind of 
spiritual or metaphysical humanism. Philosophy is no intellectual 
luxury for him. On the contrary, he believed that philosophy is a 
study of what man should pursue. As far back as 1940, he had sensed 
the inevitable coming of humanism into operation:

Mulk Raj Anand, one of our internationally renowned writers, has 
over the years evolved an eclectic philosophy which he calls 
“comprehensive historical humanism”. While he does not fail to take 
cognisance of man's greed, lust, sel�shness, cruelty and 
insensitivity, he refuses to be bogged down by despair and believes 
that man is potentially capable of rising from these lower passions to 
magni�cent heights of love, compassion and sacri�ce. And it is to 
enable man to achieve this glorious end that he fervently pleads for 
the emergence amongst men of “a new conception of the role of 
man, an emphasis on the importance of a human being as such, a 
profound respect for man, love for him and faith in his capacity to 
straighten his back and look at the stars.”

CONCLUSION
Humanism is a philosophy of vigorous optimism. It is profoundly 
dynamic, since, it is always ready to take cognisance of the changing 
and growing nature of knowledge. It is anything but dogmatic and 
bigoted. It is simple and promising as a way of life for contemporary 
man and it is pre-eminently suited to the modern world, one 
immediate necessity of which is the creation of a community of 
nations which may bring lasting peace and abundant prosperity to 
the whole of mankind. Mankind lives today under the terrible threat 
of the Third World War which may reduce the whole brood of homo 
sapiens to a heap of radio-active ashes. The revival, in the length and 
breadth of the world, of humanism as a philosophy which has as its 
central goal the peace and welfare of all mankind, is a happy sign, 
and on it may well depends the very survival of mankind.
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 ABSTRACT  :  GST  also  known  as  Goods  and  service  tax.  Goods  &  Services  Tax  Law  in  India 
 is  a  comprehensive,  multi-stage,  destination-based  tax  that  will  be  levied  on  every  value 
 addition.  More  than  150  country  implemented  GST  so  far.  It  will  include  many  state  and 
 central  level  indirect  taxes.  SAbT  will  bring  uniform  taxation  across  the  country  and  allow 
 full  tax  credit  from  the  procurement  of  inputs  and  capital  goods  which  can  later  be  set  off 
 against  GST  output  liability.  This  reform  gives  equal  footing  to  the  big  enterprises  as  well  as 
 SMEs.  The  aim  of  GST  is  thus  to  simplify  tax  hurdles  for  the  entire  economy.  GST  was 
 initially  proposed  to  replace  a  slew  of  indirect  taxes  with  a  unified  tax.  As  GST 
 implementation  in  India  is  dual  in  nature  i.e.,  the  taxes  are  levied  at  central,  state  level  and 
 union  territories.  The  GST  which  is  implemented  from  1st  July  2017  with  the  aim  of  replacing 
 current  complex  structure  of  multiple  indirect  taxes  .since  the  central  and  state  taxes  are 
 likely  to  be  subsumed  under  GST,  it  may  results  in  fungibility  of  tax  credit  across  intra  and 
 interstate  transactions.  The  Indian  GDP  growth  by  1-2  %  would  be  boost  up  because  of  GST 
 implementation  .GST  is  expected  to  decrease  the  cost  of  collection  of  tax  revenues  of  the 
 government  and  will  lead  to  higher  revenue  efficiency.  It  is  the  biggest  way  to  mobilize 
 revenues  and  reduce  the  fiscal  deficit  .GST  has  been  commonly  accepted  by  more  than  140 
 countries  in  the  world  looking  at  the  magnitude,  GST  is  going  to  impact  all  the  sections  of  the 
 society  from  small  time  businessmen  to  huge  conglomerates  and  from  a  developing  state  to 
 developed  state  in  the  country.  The  implementation  of  GST  will  give  a  boost  to  the  growth 
 engine  pursued  by  government.  This  paper  studies  about  the  concept  of  GST  in  India.  It  also 
 highlights  the  challenges  in  implementation  of  GST  in  India.  The  purpose  of  present  study  is 
 to analyze the impact of GST on common man. 

 Keywords---  GST, Common Man,  GDP, Revenue surplus,  cost Benefit analysis, Reduction in 
 deficit 

 INTRODUCTION: 

 GST was implemented on 1st July 2017 .Goods and service tax is a futuristic tax 

 with the goal of making India a global participant .India has witnessed substantial reforms in 

 indirect taxes over the past two decades .GST is the biggest tax reform in India .Indian 

 government has structured GST for efficient tax collection, reduction in corruption, easy 

 interstate movement of goods etc…India does not follow in ideal VAT. Central sales tax 

 which the central imposed on the sale of goods from one state to another will continue in 

 different from called IGST. 

 Most  countries  have  a  unified  GST  system.  However  India  is  opted  for  a  dual 

 GST  system  prevalent  in  Brazil  and  Canada.  Under  this  Model  both  the  centre  and  states  have 

 the  right  to  levy  and  collect  tax  on  the  sale  of  Goods  and  Service.  It  is  a  single  tax  on  the 
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 supply  of  goods  and  services,  right  from  the  manufacturer  to  the  consumer.  It  will  replace  the 

 current  taxes  of  excise,  VAT  and  service  tax.GST  will  bring  uniform  taxation  across  the 

 country  and  allow  full  tax  credit  from  the  procurement  of  inputs  and  capital  goods  which  can 

 later  be  set  off  against  GST  output  liability.  This  reform  gives  equal  footing  to  the  big 

 enterprises  as  well  as  SMEs.  The  aim  of  GST  is  thus  to  simplify  tax  hurdles  for  the  entire 

 economy. There will be 3 types of GST: 

 CGST- Collected by Centre 

 SGST- Collected by State 

 IGST-  Applicable  on  inter-state  sales.  It  will  help  in  smooth  transfer  between  states  and  the 

 Centre. 

 CONCEPT OF GST: 

 GST or Goods  and service tax is applicable on supply of goods and 

 services. It will replace the current taxes of excise, VAT and service tax. GST will be paid by 

 all manufactures and sellers. It will also be paid by various service providers etc. However 

 being an indirect tax, GST will be ultimately borne by the end consumer, just like in the 

 current process. 

 WHY GST NEEDED: 

 GST  will  break  the  complicated  structure  of  separate  central  and 

 state  taxes  which  often  overlap  with  each  other  to  create  a  uniform  taxation  system  which 

 will  be  applicable  across  the  country.  Taxes  will  be  implemented  more  effectively  since  a 

 network  of  indirect  taxes  like  excise  duty,  service  tax,  central  sales  tax,  value  added  tax 

 (VAT)  and  octopi  will  be  replaced  by  one  single  tax.  The  state  will  still  have  a  say  in 

 taxation,  as  the  number  of  taxes  will  be  reduced  to  three  with  Central  GST,  State  GST  and 

 Integrated GST for inter-state dealings. 

 GST- BENEFITS FOR A COMMON MAN: 

 GST  will  lead  to  the  elimination  of  multiple  excises,  CST,  VAT, 

 service tax calculations. 

 For  both  goods  and  services  and  less  confusion  in  determining  what  constitutes  a  good  or 

 what  is  a  service.  Double  taxation  means  the  consumer  pays  tax  on  an  item,  on  which 

 already government has collected tax from the manufacturer under some other head. 



 Proceedings of the National Seminar on “  Problems and  Prospects of GST  ”: Feb  2018, 100-104 
 ISBN-No:  978-93-87769-09-0 

 Currently  hidden  taxes  actually  push  up  the  taxes  on  a  majority  of  goods  to  anywhere  in  the 

 27%  to  32%  range.  But  with  GST  coming  in,  the  %  tax  number  is  proposed  to  be  much  lesser 

 -  however  the  number  has  not  been  finalized  yet.  In  the  shorter  term,  consumers  will  pay  less 

 taxes on goods and services and thereby have more disposable income. 

 The  centre  and  state  will  also  earn  more  tax  from  the  GST  rollout,  which  will  aid  in  GDP 

 growth  (according  to  most  research  reports  an  estimate  1-2%)  over  the  next  3  to  5  years.  This 

 incremental income can be used in developing public infrastructure in the longer term. 

 Black  money  will  get  stifled  and  this  may  lead  to  more  income  for  the  government  exchequer. 

 This will then percolate to public spends and better quality of life. 

 Under  the  current  tax  rate  regime  ,  the  consumers  pays  approximately  25-26%  more  the  cost 

 of  production  for  the  most  manufactured  goods  due  to  central  excise  duty  and  value  added 

 tax. 

 With  GST  rate  excepted  at  around  18%,  Goods  such  as  TV’s  and  washing  machines  are 

 accepted to become cheaper 

 A unified tax system removing a bundle of indirect taxes 

 Removes cascading effects of taxes which will lead to lower cost to consumers. 

 Uniformity of structure all over India including Jammu and Kashmir 

 Increased  demand  will  lead  to  increase  supply  hence  rise  in  production  of  goods  .The 

 increased production will lead to more job opportunities. 

 A unified tax regime will lead to less corruption which will indirectly affect the common man 

 The  whole  process  is  digitized  leaving  no  chance  of  tax  evasion  with  the  help  of  digitized 

 record  of  all  businesses.  Each  business  whose  annual  turnover  is  over  20lakhs  will  have  to 

 digitalize their business for transparency in paying taxes and input credit benefits 

 Items  of  mass  consumption  like  toothpaste,  soaps,  hair  oil  etc  have  been  put  under  the  18% 

 slab rate of GST, significantly lower than the 22-24% tax which used to be paid earlier 

 In  FMCG  sector,  under  GST  schedule  81%  of  the  goods  are  taxed  under  18%  tax  bracket  or 

 below, the remaining 19% are taxed under 28% slab rate of GST. 

 POSITIVE EFFECT OF GST ON THE COMMON MAN 

 A unified tax system removing a bundle of indirect taxes. 

 Removes cascading effect of taxes. 

 Manufacturing costs will be reduced, hence prices of consumer goods likely to come down. 

 Reduced costs means some products like cars, FMCG etc. will become cheaper. 
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 Lower prices will increase demand/consumption. 

 Increased demand will lead to increase supply. Hence, rise in production of goods. 

 The  increased  production  will  lead  to  more  job  opportunities  in  the  long  run.  But,  this  can 

 happen only if consumers actually get cheaper goods. 

 A  unified  tax  regime  will  lead  to  less  corruption  which  will  indirectly  affect  the  common 

 man. 

 NEGATIVE EFFECT OF GST ON THE COMMON MAN 

 Services will become expensive e.g. Telecom, banking, airline etc. 

 It shall take considerable time to understand its implications. 

 However, GST is a long term strategy and the real impact can be seen in the long run only. 

 EXEMPTIONS UNDER GST 

 Under  GST,  the  government  has  fixed  GST  rates  on  1,211  goods  and  500  services  in  the 

 range  of  five  to  28  per  cent.  Certain  items  such  as  alcohol,  petrol,  diesel  and  natural  gas  will 

 be  exempt  under  the  GST.  In  addition  to  these,  the  GST  Council  has  also  classified  certain 

 items  under  the  0  per  cent  tax  rate,  implying  that  GST  will  not  be  levied  on  them.  This  list 

 includes  items  of  daily  use  such  as  wheat,  rice,  milk,  eggs,  fresh  vegetables,  meat,  fish, 

 sindoor,  bindi,  stamps,  judicial  papers,  printed  books,  newspapers,  bangles,  handloom,  bones 

 and horn cores, bone grist, bone meal, kajal, children's' picture, 

 CONCLUSION 

 The  movement  of  goods  will  now  become  much  simpler  across  the  country  and  cheaper  as 

 the  new  regime  replaces  the  old  system,  where  a  product  was  taxed  multiple  times  and  at 

 different  rates.  Currently,  tax  rates  differ  from  state  to  state.  GST  will  ensure  a  comprehensive 

 tax  base  with  minimum  exemptions,  will  help  industry,  which  will  be  able  to  reap  benefits  of 

 common  procedures  and  claim  credit  for  taxes  paid.  GST,  as  per  government  estimates,  will 

 boost India's GDP by around 2 per cent. 
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 Abstract  :  Most  of  the  innovative  examples  of  Social  Responsibility  by  institutions  of  higher 
 education  tend  to  focus  on  ‘helping’  the  community  through  the  students.  Students  volunteer 
 to  support  local  schools,  clinics,  etc.;  they  help  in  tree  plantation,  or  garbage  collection.  In 
 many  such  examples,  the  purpose  of  engagement  is  almost  welfare,  based  on  the  assumption 
 that  community  needs  knowledge  and  expertise  that  students  bring.  The  second  general 
 purpose  in  these  engagements  is  learning  of  students  about  the  local  realities  through 
 volunteering  of  their  time  and  efforts,  periodically;  usefulness  to  local  communities  is  a 
 secondary  consideration,  if  at  all  .It  is  important,  therefore,  to  more  clearly  and  forcefully 
 mandate  that  the  core  purposes  of  such  Social  Responsibility  by  institutions  of  higher 
 education  is  to  serve  mutually  agreed  interests  of  both  communities  and  institutions.  This  will 
 imply  that  students  get  formal  credits  for  the  work  they  do  in  their  Social  Responsibility, 
 preferably  through  their  existing  courses.  It  will  also  mean  that  faculty  get  ‘recognized’  and 
 rewarded for their contributions to Social Responsibility. 

 Introduction: 

 “Institutions  of  higher  education  can  promote  deeper  social  responsibility  amongst  students 
 and  teachers  by  enabling  closer  interactions  with  the  community.”  Dr  Montek  S.  Ahluwalia, 
 Dy. Chairman, Planning Commission. 

 Despite  India’s  economic  growth,  the  country  continues  to  witness  poverty,  marginalization 
 and  deprivation,  structurally  located  in  rural,  tribal,  slum,  homeless,  Dalit  and  Muslim 
 households.  New  forms  of  social  exclusion,  urban  poverty,  environmental  degradation, 
 conflict  and  violence  have  also  emerged  in  the  past  decade.  Ensuring  inclusive  development, 
 democratic  governance  and  sustainable  growth  require  new  knowledge,  enhanced  human 
 competencies  and  new  institutional  capabilities  in  the  country.  It  was  expected  that  education 
 would  contribute  solutions  to  these  problems  to  some  extent.  However,  in  spite  of  enhanced 
 investment  on  expenditure,  leading  to  increased  enrolment,  these  issues  remain  largely 
 unattended.  The  role  of  institutions  of  higher  education  in  societal  development  seems  to  be 
 the potential missing link. 

 There  is  conflict  between  different  goals  of  higher  education---social  transformation  and 
 attainment  of  social  justice  through  education  on  the  one  hand,  and  on  the  other,  education  as 
 means  to  individual  prosperity  and  advancement.  There  are  divergent  opinions  between 
 education  as  a  public  good  and  education  as  a  commodity  for  private  consumption.  Further,  a 
 significant  proportion  of  the  new  entrants  into  higher  education  in  India  are  going  to  be  from 
 groups  that  have  traditionally  not  accessed  the  post-secondary  education;  thereby,  making  the 
 social  composition  of  the  classrooms,  more  heterogeneous  than  ever.  This  creates  an 
 opportunity  for  promoting  learning  of  the  students,  who  come  from  diverse  communities,  in  a 
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 manner  that  they  may  take  the  benefits  of  higher  education  back  to  these  communities  and  at 
 the  same  time  also  draw  upon  the  knowledge  nurtured  by  such  communities.  The  question  is, 
 importantly,  one  of  integration  of  knowledge  –  bringing  together  education  and  work,  theory 
 and  practice,  university  and  society.  This  kind  of  integration  is  an  urgent  task  at  a  time  when 
 India  is  investing  heavily  in  its  higher  education  sector  and  would  like  to  see  positive 
 transformation in human resources in a relatively short period  1  . 

 The  economic  development  of  the  country  has  grown  the  service  sector  in  the  informal  and 
 small-scale  social  economy,  which  would  also  entail  competency  up  gradation  through  new 
 forms  of  knowledge  systems  and  educational  provisions.  The  challenging  goals  of  skills 
 development  as  envisaged  in  the  National  Knowledge  Commission,  and  the  huge 
 requirements  of  capacity  enhancement  in  hundreds  of  municipalities  alone  would  require 
 many  more  knowledge  workers  in  the  next  decade.  Teachers  and  students  in  institutions  of 
 higher  education  can  play  their  roles  of  public  intellectuals  in  support  of  such  efforts,  and 
 institutions of community knowledge can be developed to support such requirements. 

 As  many  Indians  continue  to  live  in  rural  India  2  ,  and  many  rural  communities  are 
 disadvantaged,  it  follows  that  there  should  be  substantial  academic  engagement  in  teaching 
 and  research  with  rural  India.  Areas  of  study  would  come  from  many  disciplines  and  be 
 interdisciplinary,  including  best  practices  in  rural  development,  rural  health  issues,  natural 
 resource  management,  livelihoods  diversification,  poverty  alleviation  strategies  and  good 
 governance.  An  emphasis  on  community  engagement  is  an  opportunity  to  inspire  the 
 systematic  development  of  resource  materials  on  the  rural  sector  to  build  the  knowledge  and 
 capacity needed to empower disadvantaged rural citizens  3  . 

 Responsibility of a Teacher: 

 i)  The  social  responsibility  must  be  seen  as  one  of  the  core  purposes  of  contributions 
 that  institutions  of  higher  education  make—in  addition  to  teaching  and  research;  this 
 contribution  is  a  combination  of  citizenship  building,  public  service  and  social  responsibility 
 and accountability. 

 ii)  It  thus  implies  that  social  responsibility  would  be  a  core  mandate  of  such  institutions, 
 integrated  in  the  two  core  functions  of  such  institutions-teaching  (curriculum,  local  issues, 
 etc) and research (accessing local knowledge, identifying local issues/problems for study). 

 iii)  It  will  be  applicable  to  all  faculties,  curriculum,  courses  and  disciplines,  and  not 
 ‘ghettoized’  in  social  sciences  or  service  oriented  faculties  alone.  Thus,  faculties  of  natural 
 sciences,  engineering,  arts  and  music,  etc.  will  also  have  to  creatively  think  of  ways  in  which 
 their  own  teaching  and  research  activities  can  embrace  social  responsibility  meaningfully,  so 
 that both functions of teaching and research can also improve through such an engagement. 

 iv)  This  will  imply  that  students  get  formal  credits  for  the  work  they  do  in  their  social 
 responsibility,  preferably  through  their  existing  courses.  It  will  also  mean  that  faculty  get 
 ‘recognised’  and  rewarded  for  their  contributions  to  social  responsibility  (much  in  the  same 
 way as they do for teaching and research). 
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 v)  It  will  entail  mainstreaming  community  learning  and  change  as  essential  principles  for 
 curriculum  development  for  future  citizenship;  institutions  of  higher  education  thus  embed 
 themselves  in  the  larger  national  efforts  of  creating  active,  informed  and  ethical  global 
 citizens of India. 

 There  have  been  many  experiences  and  approaches  to  social  responsibility  in  India  in  the 
 past.  Historically,  higher  education  in  India  has  attempted  in  integrating  advanced  knowledge 
 and  skills  with  larger  social  concerns.  General  education,  complementing  curricular 
 instruction  of  more  specialized  varieties,  was  thought  to  be  important  in  shaping  future 
 citizens  and  enabling  active  engagement  with  society.  From  the  pre-Independence 
 ZakirHussain  Commission  to  the  post-1947  Radhakrishnan  and  then  the  Kothari  Commission 
 on  higher  education;  Indian  educationists  have  emphasized  the  need  for  students  to  be  aware 
 of  social  issues.  The  instituting  of  the  National  Service  Scheme  (NSS)  in  1969  was  a  concrete 
 manifestation  of  this  emphasis.  This  was,  however,  in  the  mode  of  ‘adding  on’  social 
 responsibility  to  teaching  and  learning.  The  NSS,  which  exists  in  every  university  in  the 
 country  and  in  some  of  the  undergraduate  colleges,  has  about  20  lakhs  of  students  enrolled  as 
 volunteers.  While  many  worthwhile  projects  are  undertaken  by  the  NSS  (such  as  blood 
 donation,  building  village  roads,  afforestation,  teaching  children  in  urban  slums),  they  tend  to 
 remain as assorted activities without any clear links to the role of higher education itself. 

 Many  such  innovations  and  efforts  are  also  going  on  in  the  contemporary  context.  However, 
 systematisation,  mapping  and  analysis  of  such  experiences  in  India  have  not  yet  been 
 undertaken.  Recent  deliberations  have  brought  up  some  interesting  examples,  briefly 
 illustrated below: 

 1.  In 2005  University of Pune  launched the  Samarth Bharat  Abhiyan programme 
 2.  Institute  Of  Rural  Research  and  Development  (IRRAD)  started  ‘Good  Governance 

 Now’ in 2008 by training 35 residents of six villages in Mewat, Haryana 
 3.  Many  law  schools  in  India  have  volunteer  “  Legal  Aid  Clinics  ”  in  which  students 

 stage  Legal  Aid  Camps  in  villages  to  raise  legal  awareness  and  to  record  problems 
 villagers are experiencing. 

 4.  B.P.S.  Mahila  Vishwavidyalaya  in  Sonepat  decided  to  set  up  a  Loka-samaja 
 Aantarasambandha Shodh Kendra 

 5.  Society  for  Participatory  Research  in  Asia  (PRIA)  has  been  involved  in  the 
 propagation and execution of community engagement since long. 

 Forms of Community Engagement 
 An  analysis  of  illustrations  and  experiences  from  India  and  internationally,  briefly  described 
 earlier,  suggests  that  several  innovative  forms  of  such  social  responsibility  have  already 
 begun  to  take  place  in  different  institutions  of  higher  education  in  the  country.  These  have 
 been  largely  individual  efforts  as  a  result  of  pioneers  and  champions  inside  the  institutions, 
 and support from certain civil society actors from outside. 
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 In  order  to  operationalize  the  above  goals,  it  is  important  that  an  institutional  mechanism  is 
 developed  to  adopt  a  holistic  and  functional  approach  to  social  responsibility  based  on  the 
 following core principles: 

 i)  Mutually  agreed  interests  and  needs  of  both  communities  and  institutions  be 

 articulated and respected; 

 ii)  social  responsibility  must  encompass  all  the  three  functions  of  institutions  of 

 higher education—teaching, research and outreach/practice; 

 iii)  Institutional  social  responsibility  cutting  across  disciplines  and  faculties  should  be 

 mandated,  including  natural  sciences,  and  not  restricted  to  social  and  human 

 sciences alone; 

 iv)  Participation  in  social  responsibility  projects  by  students  should  earn  them  credits 

 and  partially  meet  graduation  requirements  and  it  should  be  integrated  into  their 

 evaluation systems; 

 v)  Performance  assessments  of  teachers,  researchers  and  administrators  in  such 

 institutions should include this dimension of social responsibility. 

 The  question  is,  therefore,  one  of  integration  of  knowledge  –  bringing  together 
 education  and  work,  theory  and  practice,  university  and  society.  This  kind  of 
 integration  is  an  urgent  task  at  a  time  when  India  is  investing  heavily  in  its  higher 
 education  sector  and  would  like  to  see  positive  transformation  in  human  resources  in  a 
 relatively  short  period.  To  be  an  integral  part  of  the  objectives  of  higher  education, 
 university-community  linkages  have  to  be  integrated  into  the  processes  of  making  and 
 sharing  knowledge,  into  teaching-learning,  research  and  practice.  Strengthening 
 higher  education-community  linkages  means  that  we  place  the  connection  between 
 community  and  the  university  at  the  heart  of  the  educational  process  in  order  to  ensure 
 the continuing relevance of higher education. 

 Conclusions: 

 1.  Institutions  of  higher  education  must  work  to  foster  social  responsibility  through 
 direct engagements with communities. 

 2.  Recognising  that  higher  education  has  isolated  itself  from  the  society  resulting  in 
 breakdown  of  this  vital  social  contract,  the  government  felt  that  there  is  a  need  to 
 launch  a  campaign  to  re-establish  and  strengthen  higher  education’s  close  linkages 
 with  the  society  through  a  well-coordinated  approach  going  way  beyond  the 
 prevailing National Service Scheme (NSS). 

 3.  Universities  and  colleges  should  be  encouraged  to  engage  more  intensively  than 
 before  with  wider  society  and  contribute  to  the  local  and  regional  development  and 
 provide intellectual leadership to society. 
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 4.  Facilitate  the  creation  of  an  active  membership-based  network  that  is  primarily 
 engaged  in  promoting  ideas  and  practices  of  social  responsibility  throughout  the 
 country. 

 5.  Encourage,  promote,  catalyse  new  initiatives  in  social  responsibility  by  a  wide 
 diversity  of  post-secondary  educational  institutions  of  the  country  by  regular  sharing 
 of information; 

 6.  Create  a  web-based  platform  for  the  dissemination  and  communication  of  practices 
 and models, as well innovations and challenges; 

 7.  Create  mechanisms  for  sharing  such  experiences  and  knowledge  through  national  and 
 regional  conferences,  workshops,  field  exposures  and  newsletters  and  web-based 
 platforms. 
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Table S-I: Optimized geometries in Cartesian Coordinates of reactants, transition states 

(TS) and products (P) at M06-2X/6-31+G(d,p) level of theory. 

 

2,2,2-trifluoroethyl butyarte 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.696946 -0.790611 0.000072 

2 1 0 4.654746 -1.434475 -0.884584 

3 1 0 5.667123 -0.287356 0.000732 

4 1 0 4.654203 -1.435622 0.883883 

5 1 0 3.624114 0.875545 -0.874228 

6 6 0 3.553941 0.220757 0.000374 

7 1 0 3.623663 0.874525 0.875781 

8 1 0 2.073104 -1.118832 0.874033 

9 6 0 2.194125 -0.467361 -0.000352 

10 1 0 2.073518 -1.117714 -0.875648 

11 6 0 1.049931 0.511039 -0.000143 

12 8 0 1.134491 1.713191 -0.000034 

13 8 0 -0.146158 -0.127385 -0.000226 

14 1 0 -1.294122 1.359096 -0.891783 

15 6 0 -1.274946 0.726834 -0.000256 

16 1 0 -1.293942 1.359421 0.891042 

17 6 0 -2.492089 -0.168511 0.00006 

18 9 0 -2.534804 -0.958123 -1.08091 

19 9 0 -2.534652 -0.957523 1.081488 

20 9 0 -3.60349 0.587432 -0.000097 

 

TS1 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.999154 -0.306516 -0.672751 

2 1 0 4.925712 0.247793 -1.611702 

3 1 0 5.947199 -0.042826 -0.202334 

4 1 0 5.030027 -1.371886 -0.914681 

5 1 0 3.816867 1.078172 0.496931 
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6 6 0 3.82554 0.014453 0.247725 

7 1 0 3.927029 -0.522045 1.194334 

8 1 0 2.447084 -1.422448 -0.64374 

9 6 0 2.496075 -0.356482 -0.396806 

10 1 0 2.342419 0.174955 -1.342411 

11 6 0 1.324539 -0.040512 0.479172 

12 8 0 1.319089 0.464897 1.55491 

13 8 0 0.140115 -0.424968 -0.145555 

14 1 0 -1.339351 1.15418 0.162683 

15 6 0 -1.016898 -0.124325 0.494242 

16 1 0 -0.965637 -0.055563 1.580885 

17 6 0 -2.162366 -0.939935 -0.050923 

18 9 0 -2.258546 -0.840352 -1.372299 

19 9 0 -2.005859 -2.235956 0.252584 

20 9 0 -3.306117 -0.526798 0.494742 

21 17 0 -1.556856 2.552241 -0.292589 

 

TS2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 
Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.407153 -0.334539 0.291362 

2 1 0 4.441327 -0.28033 1.381457 

3 1 0 5.312369 -0.836521 -0.051218 

4 1 0 4.416501 0.684732 -0.101503 

5 1 0 3.15992 -2.11839 0.199498 

6 6 0 3.166791 -1.091255 -0.173636 

7 1 0 3.157926 -1.170468 -1.269918 

8 1 0 1.796586 0.866007 0.040959 

9 6 0 1.888997 -0.416082 0.229007 

10 1 0 1.885214 -0.432159 1.528017 

11 6 0 0.622993 -1.154312 -0.048009 

12 8 0 0.552739 -2.30434 -0.378831 

13 8 0 -0.452536 -0.367448 0.144961 

14 1 0 -1.883619 -1.734463 0.767312 

15 6 0 -1.704391 -1.007097 -0.027128 

16 1 0 -1.765342 -1.503164 -0.997197 

17 6 0 -2.756159 0.074443 0.041825 
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18 9 0 -2.739627 0.718756 1.20885 

19 9 0 -2.59991 0.980186 -0.927239 

20 9 0 -3.966923 -0.47961 -0.106448 

21 17 0 1.687255 2.382242 -0.181379 

 

TS3 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.052751 -1.331416 -0.672755 

2 1 0 3.959245 -0.946404 -1.690697 

3 1 0 5.000296 -0.989865 -0.255638 

4 1 0 4.087209 -2.42709 -0.731239 

5 1 0 2.982315 0.500937 0.155062 

6 6 0 2.895482 -0.903438 0.17664 

7 1 0 2.986 -1.03549 1.254356 

8 1 0 1.322289 -2.184586 -0.516339 

9 6 0 1.514884 -1.111054 -0.372654 

10 1 0 1.395487 -0.644518 -1.354052 

11 6 0 0.447479 -0.591302 0.558919 

12 8 0 0.583862 -0.376787 1.728671 

13 8 0 -0.717876 -0.412414 -0.091341 

14 1 0 -1.568578 1.086348 1.064039 

15 6 0 -1.780768 0.076613 0.707566 

16 1 0 -1.969654 -0.578447 1.559764 

17 6 0 -3.005934 0.105482 -0.17442 

18 9 0 -2.843601 0.897097 -1.235612 

19 9 0 -3.325827 -1.112685 -0.620523 

20 9 0 -4.046751 0.569863 0.52963 

21 17 0 2.945868 1.93382 -0.116772 

 

TS4 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -3.817565 -0.972622 0.808044 
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2 1 0 -4.105523 0.371694 0.271603 

3 1 0 -4.743805 -1.458549 0.513613 

4 1 0 -3.745706 -0.718085 1.8637 

5 1 0 -2.727321 -1.332407 -0.994869 

6 6 0 -2.567048 -1.360532 0.08619 

7 1 0 -2.336594 -2.409745 0.320527 

8 1 0 -1.192761 -0.494635 1.538841 

9 6 0 -1.374318 -0.488233 0.459585 

10 1 0 -1.54383 0.557173 0.183493 

11 6 0 -0.114354 -0.950776 -0.219555 

12 8 0 -0.014283 -1.881165 -0.96839 

13 8 0 0.936505 -0.175702 0.122726 

14 1 0 2.131276 -0.458036 -1.553473 

15 6 0 2.170377 -0.542436 -0.465837 

16 1 0 2.452939 -1.560635 -0.192026 

17 6 0 3.205865 0.417948 0.068173 

18 9 0 2.938438 1.681171 -0.268355 

19 9 0 3.300373 0.361284 1.398767 

20 9 0 4.404738 0.102969 -0.441481 

21 17 0 -4.25742 1.648779 -0.341534 

 

TS5 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 3.442347 -1.194724 -0.000368 

2 1 0 3.58564 -1.762182 -0.917348 

3 1 0 4.707113 -0.461212 0.000017 

4 1 0 3.585403 -1.762681 0.916341 

5 1 0 2.527103 0.531839 -0.877248 

6 6 0 2.410313 -0.108631 -0.000209 

7 1 0 2.526985 0.531455 0.877131 

8 1 0 0.830712 -1.34392 0.874335 

9 6 0 0.999482 -0.709124 -0.000443 

10 1 0 0.83089 -1.343559 -0.875525 

11 6 0 -0.059195 0.363154 -0.00038 

12 8 0 0.127798 1.545451 -0.000621 

13 8 0 -1.295596 -0.181291 -0.000043 
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14 1 0 -2.337164 1.381036 -0.890721 

15 6 0 -2.361573 0.750572 -0.000035 

16 1 0 -2.336961 1.38125 0.890494 

17 6 0 -3.637802 -0.056138 0.000201 

18 9 0 -3.735844 -0.837393 -1.077874 

19 9 0 -3.735584 -0.837188 1.078447 

20 9 0 -4.687546 0.776379 0.000219 

21 17 0 5.887765 0.33811 0.000477 

 

HCl 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 1 0 0 0 -1.209319 

2 17 0 0 0 0.071136 
 

 

 

 

 

   
      

  
      
      P1 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.677537 -0.794744 0.068245 

2 1 0 4.709408 -1.31773 -0.892945 

3 1 0 5.644348 -0.307732 0.215809 

4 1 0 4.558163 -1.547015 0.854684 

5 1 0 3.683393 0.980742 -0.675185 

6 6 0 3.541527 0.224108 0.102834 

7 1 0 3.540051 0.76073 1.057287 

8 1 0 1.984885 -1.195776 0.679339 

9 6 0 2.186862 -0.446301 -0.095837 

10 1 0 2.14001 -0.984899 -1.051307 

11 6 0 1.053434 0.533835 -0.090548 

12 8 0 1.10339 1.725787 -0.009329 

13 8 0 -0.163647 -0.133369 -0.205083 

14 6 0 -1.276345 0.635797 -0.320041 

15 1 0 -1.219767 1.637132 0.110495 

16 6 0 -2.517077 -0.157488 0.010634 

17 9 0 -2.577029 -1.296076 -0.679387 
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18 9 0 -2.547384 -0.466998 1.317974 

19 9 0 -3.603816 0.570181 -0.264654 

 

 

P2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.527265 0.714894 0.320511 

2 1 0 -4.75492 1.158983 -0.65342 

3 1 0 -5.424194 0.202905 0.675521 

4 1 0 -4.299674 1.524772 1.019502 

5 1 0 -3.605477 -1.087515 -0.461103 

6 6 0 -3.357156 -0.25979 0.221444 

7 1 0 -3.141033 -0.727697 1.18735 

8 6 0 -2.106272 0.381927 -0.302227 

9 1 0 -2.199794 1.04671 -1.164168 

10 6 0 -0.870152 -0.451376 -0.30835 

11 8 0 -0.774506 -1.5422 0.192505 

12 8 0 0.138423 0.187444 -0.950077 

13 1 0 1.878979 -0.259058 -1.903189 

14 6 0 1.405333 -0.447216 -0.939104 

15 1 0 1.310331 -1.517998 -0.74869 

16 6 0 2.258206 0.173972 0.150428 

17 9 0 2.476442 1.476247 -0.071843 

18 9 0 1.683666 0.056551 1.351678 

19 9 0 3.451923 -0.441412 0.192673 
 

  

   

   P3 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.762737 -0.71963 -0.104763 

2 1 0 4.598233 -1.670528 -0.620505 

3 1 0 5.628165 -0.22551 -0.551094 

4 1 0 5.009366 -0.946191 0.942643 
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5 6 0 3.544714 0.150734 -0.16573 

6 1 0 3.657763 1.2004 0.110193 

7 1 0 2.241137 -0.801778 1.246842 

8 6 0 2.225115 -0.464338 0.197695 

9 1 0 2.01098 -1.354541 -0.403618 

10 6 0 1.08293 0.514917 0.063794 

11 8 0 1.187291 1.713547 0.019891 

12 8 0 -0.103471 -0.122888 0.022519 

13 1 0 -1.226702 1.247862 -1.059941 

14 6 0 -1.233455 0.72529 -0.099771 

15 1 0 -1.269623 1.455033 0.712966 

16 6 0 -2.451062 -0.167376 -0.022551 

17 9 0 -2.469078 -1.079447 -1.001027 

18 9 0 -2.516227 -0.820961 1.145261 

19 9 0 -3.559778 0.581785 -0.136323 
 

   

   

   P4 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.734002 -0.81107 -0.008271 

2 1 0 -5.742802 -0.418984 0.105172 

3 1 0 -4.646207 -1.681801 -0.658068 

4 1 0 -3.701874 0.835092 0.890421 

5 6 0 -3.596564 0.159688 0.034782 

6 1 0 -3.650575 0.805626 -0.855726 

7 1 0 -2.108829 -1.221274 -0.762865 

8 6 0 -2.23452 -0.525658 0.075358 

9 1 0 -2.1153 -1.120592 0.988551 

10 6 0 -1.108945 0.472878 0.016468 

11 8 0 -1.225475 1.67043 -0.057003 

12 8 0 0.093873 -0.140694 0.050884 

13 1 0 1.242982 1.395306 0.853666 

14 6 0 1.21165 0.727837 -0.011469 

15 1 0 1.19923 1.322778 -0.928398 

16 6 0 2.440168 -0.15319 -0.00653 

17 9 0 2.535592 -0.875125 1.116414 

18 9 0 2.448941 -1.003829 -1.040751 

19 9 0 3.538741 0.61485 -0.096312 
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     P5 

 

  

 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.717354 -0.809886 -0.000131 

2 1 0 4.902241 -1.366918 -0.91812 

3 1 0 4.903078 -1.365382 0.918618 

4 1 0 3.683109 0.850279 -0.879657 

5 6 0 3.611856 0.202611 -0.00049 

6 1 0 3.683671 0.851554 0.877686 

7 1 0 2.12301 -1.140876 0.877507 

8 6 0 2.245366 -0.495268 0.000443 

9 1 0 2.122398 -1.142129 -0.8756 

10 6 0 1.112874 0.501057 0.000189 

11 8 0 1.219241 1.700242 0.000092 

12 8 0 -0.084217 -0.127018 0.000128 

13 1 0 -1.227867 1.363508 -0.892117 

14 6 0 -1.211543 0.732193 -0.000004 

15 1 0 -1.228006 1.363596 0.892046 

16 6 0 -2.429521 -0.163288 -0.000053 

17 9 0 -2.470141 -0.952234 -1.081047 

18 9 0 -2.470323 -0.952111 1.081021 

19 9 0 -3.539551 0.592797 -0.000178 

  

    

 

 

Table S-II: Vibrational frequencies of reactants (R), transition states (TSs), and products (P) 

at M06-2X/6-31+G(d,p) level of theory. 

2,2,2-

TFEB 

TS1 TS2 TS3 TS4 TS5 

21.6144 -1023.0477 -907.3829 -491.0936 -606.588 -672.7545 

41.127 16.5275 21.8538 13.4121 23.8747 12.3048 

50.5152 41.4101 32.8872 36.7224 33.5426 36.1272 

80.3745 54.0532 44.9075 57.8678 46.9912 37.7648 

93.8485 55.5237 55.2268 65.2139 57.7247 46.0669 

177.0352 74.0256 65.0139 82.0511 81.382 59.1304 

185.9047 81.236 86.8387 115.1858 99.0862 78.8635 
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249.3014 96.7503 128.0053 121.7403 135.0586 94.3263 

249.4572 169.5142 148.3531 176.3808 178.7843 180.7945 

312.2399 201.697 230.5585 182.1751 194.4186 188.6765 

361.9196 252.9484 248.218 205.6815 251.2612 233.8767 

362.874 253.7454 273.0343 253.1307 314.3402 309.4355 

478.3891 303.6311 321.1126 314.5462 363.3316 343.6127 

533.8392 313.862 367.5945 360.4152 367.0869 367.3451 

574.7319 361.1787 394.0253 363.4821 400.4119 388.3532 

580.9253 460.476 435.6768 476.3787 480.534 481.6315 

642.924 496.8801 493.1118 536.8977 537.2347 536.4071 

739.6285 541.7571 532.4129 567.3422 577.5341 576.5011 

748.4497 567.0755 567.4035 585.0645 580.4912 581.5176 

874.8446 578.496 635.6203 617.8845 641.8539 626.8179 

883.5395 654.1825 681.2679 647.9407 645.2228 644.4491 

923.2902 738.7247 715.3051 745.5353 735.8071 737.0161 

981.5614 750.0624 734.8484 781.4965 749.4054 746.522 

989.2755 864.7309 870.5093 849.5062 801.0592 783.1295 

1071.9709 882.8379 873.3592 877.4295 857.7153 835.4879 

1099.5468 889.1473 906.524 915.4015 876.0064 877.0348 

1128.308 926.6957 922.4014 924.644 909.8273 883.168 

1155.043 963.8247 975.7562 963.929 966.2199 984.53 

1214.9764 983.8054 1018.6345 980.3371 984.2443 984.5731 

1232.175 1071.7313 1053.234 995.5094 994.6665 1039.2986 

1238.3335 1116.257 1088.2869 1097.4618 1100.6987 1078.9422 

1251.1089 1126.9574 1097.6763 1129.9141 1103.5218 1118.2753 

1318.4578 1141.2493 1169.9578 1149.6428 1141.2242 1118.9398 

1323.0047 1154.2726 1180.2739 1191.595 1174.5491 1167.7583 

1334.8886 1237.8756 1218.4108 1216.4248 1216.0498 1219.2964 

1349.4505 1249.4563 1239.2068 1242.8565 1217.7568 1234.7341 

1420.6208 1251.1953 1251.0509 1248.0191 1239.8943 1241.067 

1430.3825 1266.9799 1272.0942 1264.8343 1246.1189 1251.6048 

1464.6407 1320.759 1314.9097 1319.3735 1305.7626 1314.8501 

1473.2978 1321.5456 1344.234 1338.8854 1322.7581 1318.7664 

1498.0711 1329.4989 1363.0248 1352.7263 1337.4744 1338.56 

1501.9985 1416.0087 1425.6896 1413.3271 1361.1284 1339.8672 

1509.6741 1427.5083 1434.4781 1446.8751 1433.9938 1411.5674 

1514.3723 1454.4461 1454.861 1447.6481 1463.7365 1461.8143 

1873.2816 1458.9307 1462.6221 1475.6146 1466.1606 1472.026 

3066.0297 1498.1717 1489.3069 1483.4563 1474.0095 1475.8091 

3071.7724 1509.6402 1506.2438 1494.2614 1475.6344 1495.8198 
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3087.9497 1513.8154 1511.7949 1494.7737 1501.8461 1503.4058 

3107.354 1916.3612 1857.5682 1878.4954 1868.9306 1878.715 

3111.6766 3063.8876 3035.3209 3030.1179 3036.0738 3079.3524 

3125.4315 3067.7633 3068.7529 3032.5016 3076.29 3092.4935 

3145.0261 3087.0023 3114.7063 3115.1591 3107.0372 3120.0466 

3153.8649 3107.1293 3134.1949 3119.7161 3117.4786 3120.9707 

3171.9528 3126.6269 3147.9308 3123.7973 3126.6964 3131.5027 

 3146.2893 3158.447 3163.7966 3136.3198 3144.7943 

 3150.1453 3172.1942 3182.8557 3179.4222 3181.6392 

 3196.2787 3203.3368 3187.8778 3238.8502 3232.5372 

 

P1 P2 P3 P4 P5 HCl 

34.25 29.8667 33.1953 17.8705 30.8250 3030.0679 

46.9291 49.9102 48.6836 50.1973 10.6563  

71.7118 55.5069 70.5741 58.6637 51.4025  

77.6697 63.5368 79.6019 84.1304 58.728  

92.1073 113.034 85.5808 106.9755 81.1632  

156.0989 174.7671 150.7247 180.4499 107.5419  

186.8464 242.7314 174.5174 186.8354 179.1535  

249.951 257.7119 181.7005 220.7415 185.9051  

256.9694 282.9299 250.7936 251.9161 247.214  

312.5439 329.169 314.2614 315.4578 314.7749  

333.8694 383.3708 357.9694 367.1768 336.0986  

363.6725 393.5452 366.8879 368.1522 367.5061  

460.7738 499.9686 386.7553 477.0326 458.811  

478.7351 531.6494 479.6657 495.8292 491.4939  

568.3238 571.7858 537.4599 537.4718 537.6144  

585.0607 593.4272 572.4156 575.1777 576.9618  

591.4459 670.4787 579.4338 578.6067 577.8952  

652.184 688.567 645.0255 645.0842 645.2252  

741.3514 746.5989 740.0007 741.2182 741.8661  

751.6453 783.4187 874.7955 757.8985 748.5  

883.1153 867.9061 908.142 873.9649 876.3198  

893.8033 902.179 933.7803 905.7113 877.4261  

929.3431 955.398 984.7931 983.9248 985.2427  

968.772 1015.0164 991.3711 991.0782 986.4514  

1072.5823 1060.9759 994.748 1010.4162 1030.673  

1123.7066 1067.7561 1092.7897 1097.6685 1099.9936  

1124.5363 1119.8729 1135.1393 1113.3257 1115.7298  
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1163.6078 1191.3607 1174.2172 1142.7555 1118.2911  

1178.974 1210.9226 1195.4959 1187.8127 1218.7636  

1234.5484 1238.0615 1217.8578 1218.3289 1222.3781  

1252.9065 1244.8898 1230.5722 1230.855 1237.0745  

1260.104 1274.3562 1238.2264 1238.1819 1242.2785  

1298.7055 1325.1336 1316.1254 1301.6134 1308.9968  

1327.32 1343.5878 1337.0411 1321.1532 1323.3075  

1339.4929 1358.0422 1345.2374 1337.2851 1336.6053  

1423.4178 1418.1929 1417.9511 1351.6201 1337.4815  

1433.3621 1447.6128 1448.0874 1429.4264 1406.3475  

1465.3472 1475.829 1452.8203 1464.067 1460.3117  

1497.6124 1484.2229 1477.5561 1475.585 1476.4949  

1502.5465 1494.8739 1487.7167 1478.9908 1481.1563  

1510.7609 1509.1273 1495.9487 1483.488 1501.0152  

1516.6614 1516.3174 1503.1991 1503.7087 1504.0287  

1894.9853 1781.13 1877.5495 1871.5744 1871.9791  

3062.9105 3037.5691 3001.2154 3013.5088 3075.5334  

3068.27 3069.771 3012.072 3074.6085 3084.1281  

3084.8277 3126.2852 3058.5812 3094.3305 3115.4915  

3108.4757 3128.7367 3068.1324 3119.101 3119.5925  

3125.3418 3150.0129 3118.5372 3120.4775 3135.4744  

3143.6672 3163.1119 3156.1672 3179.3294 3179.7782  

3155.291 3194.5038 3178.8171 3192.5158 3200.9846  

3283.5416 3237.9394 3257.6646 3299.2108 3309.6472  

 

Table S-III. Optimized geometries in Cartesian Coordinates of Haloalkoxy radical and its 

corresponding transition states (TS) and products (P) at M06-2X/6-31+G(d,p) level of theory  

 

Haloalkoxy radical (CH3CH2CH2C(O)OCH(O
.
)CF3) 

 

 
  

   Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

      

1 6 0 -4.811405 -0.777686 0.186915 

2 1 0 -4.76574 -1.188509 1.200779 

3 1 0 -5.771662 -0.268072 0.07582 

4 1 0 -4.795508 -1.618471 -0.514231 
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5 1 0 -3.691669 1.025799 0.617671 

6 6 0 -3.649008 0.177341 -0.072692 

7 1 0 -3.721133 0.600234 -1.079797 

8 1 0 -2.212143 -1.369889 -0.611658 

9 6 0 -2.303889 -0.523174 0.079582 

10 1 0 -2.182691 -0.944516 1.085037 

11 6 0 -1.137783 0.395646 -0.171012 

12 8 0 -1.193587 1.563578 -0.462851 

13 8 0 0.042205 -0.2564 -0.028023 

14 6 0 1.192139 0.539012 -0.247398 

15 1 0 1.212503 0.934995 -1.266101 

16 6 0 2.386461 -0.363891 -0.041766 

17 9 0 2.427822 -0.867344 1.198483 

18 9 0 2.391419 -1.393091 -0.898571 

19 9 0 3.515835 0.337677 -0.237257 

20 8 0 1.258041 1.624042 0.681724 

   

   

   

   

   

   TSO2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates (Angstroms) 

X Y Z 

1 6 0 -5.136623 -0.408066 -0.538443 

2 1 0 -5.300065 -1.334438 0.004645 

3 1 0 -6.02204 0.206373 -0.416694 

4 1 0 -5.047006 -0.653382 -1.592777 

5 1 0 -4.022162 0.585393 1.015464 

6 6 0 -3.896118 0.3241 -0.029478 

7 1 0 -3.772193 1.259267 -0.564931 

8 1 0 -2.462491 -0.786585 -1.227817 

9 6 0 -2.63363 -0.519025 -0.189007 

10 1 0 -2.714084 -1.458556 0.351157 

11 6 0 -1.395425 0.173811 0.308592 

12 8 0 -1.322001 1.237605 0.810634 

13 8 0 -0.297725 -0.599629 0.085953 

14 6 0 0.914501 -0.237623 0.614525 

15 1 0 1.114636 1.123929 0.241515 
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16 6 0 2.025487 -0.902779 -0.198199 

17 9 0 1.953461 -2.211948 -0.077998 

18 9 0 1.918097 -0.601478 -1.473851 

19 9 0 3.19744 -0.507093 0.233305 

20 8 0 1.067032 -0.145595 1.855901 

21 8 0 1.286252 2.233845 -0.260119 

22 8 0 2.43335 2.318793 -0.71132 

 

TSα-H 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.921049 -0.697862 0.194017 

2 1 0 -4.900251 -1.08767 1.216953 

3 1 0 -5.858088 -0.15091 0.063852 

4 1 0 -4.935493 -1.553905 -0.488449 

5 1 0 -3.729375 1.066048 0.59458 

6 6 0 -3.717483 0.201455 -0.076717 

7 1 0 -3.764257 0.604582 -1.093379 

8 1 0 -2.343287 -1.416389 -0.569824 

9 6 0 -2.4043 -0.551453 0.10198 

10 1 0 -2.30842 -0.955131 1.117366 

11 6 0 -1.198623 0.311742 -0.158922 

12 8 0 -1.202913 1.474231 -0.476644 

13 8 0 -0.138008 -0.331602 -0.004959 

14 6 0 1.336936 0.591794 -0.287885 

15 1 0 0.029293 1.28942 -0.769756 

16 6 0 2.490523 -0.35575 -0.052678 

17 9 0 2.50144 -0.832885 1.198568 

18 9 0 2.458343 -1.402984 -0.886739 

19 9 0 3.649922 0.293205 -0.254054 

20 8 0 1.441735 1.693419 0.617842 
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TSC-H 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.793767 -0.797615 0.125579 

2 1 0 -4.748676 -1.28842 1.103258 

3 1 0 -5.756705 -0.286188 0.052534 

4 1 0 -4.770782 -1.579152 -0.640874 

5 1 0 -3.686068 0.971704 0.703877 

6 6 0 -3.636306 0.181804 -0.052353 

7 1 0 -3.707949 0.683945 -1.022416 

8 1 0 -2.188663 -1.308838 -0.70909 

9 6 0 -2.287502 -0.521026 0.047706 

10 1 0 -2.166792 -1.021209 1.016417 

11 6 0 -1.126143 0.421601 -0.124143 

12 8 0 -1.188026 1.608891 -0.321269 

13 8 0 0.057273 -0.233111 -0.030008 

14 6 0 1.177739 0.565821 -0.177386 

15 1 0 1.211343 1.327343 -1.748204 

16 6 0 2.376796 -0.343889 -0.040943 

17 9 0 2.41746 -0.945263 1.15492 

18 9 0 2.390425 -1.300763 -0.977745 

19 9 0 3.502552 0.377551 -0.17547 

20 8 0 1.225185 1.408833 0.671077 

 

TSC-C 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.881592 -0.895455 0.270126 

2 1 0 -4.995822 -0.723858 1.345488 

3 1 0 -5.833875 -0.655218 -0.209037 

4 1 0 -4.691214 -1.963318 0.121017 

5 1 0 -3.964808 1.01661 -0.170752 

6 6 0 -3.74944 -0.048289 -0.304748 

7 1 0 -3.663343 -0.209321 -1.384203 

8 1 0 -2.146435 -1.429966 0.225277 
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9 6 0 -2.415992 -0.374742 0.357225 

10 1 0 -2.453559 -0.210101 1.441276 

11 6 0 -1.281191 0.4511 -0.179234 

12 8 0 -1.346052 1.294756 -1.03377 

13 8 0 -0.104719 0.123518 0.438632 

14 6 0 1.028284 0.873997 0.063042 

15 1 0 0.875257 1.339235 -0.930713 

16 6 0 2.60909 -0.468975 -0.09149 

17 9 0 2.871998 -1.044636 1.083389 

18 9 0 2.31737 -1.428283 -0.975328 

19 9 0 3.706346 0.16537 -0.506822 

20 8 0 1.320448 1.878985 0.902759 

 

TSC-O 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -5.185912 -0.608113 0.231208 

2 1 0 -5.07978 -1.460137 0.910686 

3 1 0 -6.056407 -0.031198 0.553017 

4 1 0 -5.395975 -1.002606 -0.76832 

5 1 0 -3.742846 0.661749 1.229142 

6 6 0 -3.926531 0.254379 0.229813 

7 1 0 -4.055755 1.116327 -0.432694 

8 1 0 -2.83524 -0.947657 -1.227506 

9 6 0 -2.705484 -0.540795 -0.216963 

10 1 0 -2.5293 -1.407147 0.43271 

11 6 0 -1.44546 0.277688 -0.21868 

12 8 0 -1.338823 1.43557 0.088126 

13 8 0 -0.376874 -0.472575 -0.629027 

14 6 0 1.715707 0.596602 -0.607505 

15 1 0 2.081455 0.757414 -1.64084 

16 6 0 2.692844 -0.3595 0.100352 

17 9 0 2.33015 -0.572142 1.366876 

18 9 0 2.728594 -1.536804 -0.531487 

19 9 0 3.921867 0.158497 0.093445 

20 8 0 1.705368 1.805219 -0.024731 
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Table S-IV. Vibartional frequencies of  haloalkoxy radical and its corresponding transition states (TS) 

 and products (P) at M06-2X/6-31+G(d,p) level of theory. 

  

 

Haloalkoxy radical TSO2(O2 

reaction) 

TSα-H(α-ester 

rearrangement) 

TSC-H(C-

H bond 

scission) 

TSC-C(C-

C bond 

scission) 

TSC-

O(C-O 

bond 

scission) 

18.5393 -1650.4571 -1112.7272 -937.069 -396.4396 -619.672 

41.5901 38.2772 20.7603 40.5862 27.7032 9.9269 

45.2432 49.9292 52.7916 54.768 31.3889 46.9648 

59.3451 58.2641 54.8997 59.1931 46.8729 74.8893 

101.1867 64.4424 89.987 82.2553 89.4941 86.1607 

125.4384 83.5724 115.0419 105.0721 97.2895 123.0334 

207.7081 85.2335 152.8152 116.3515 121.7052 140.6273 

216.7969 107.2025 229.3744 200.0841 160.9319 226.3937 

238.2458 148.4664 233.2812 227.6972 169.6498 236.8708 

265.3325 177.6199 242.6909 243.9531 217.4856 259.8013 

313.8954 188.6048 278.6203 269.186 238.4369 268.5103 

361.9539 231.1978 333.5439 306.8721 282.9282 316.9185 

378.5433 252.8401 371.4256 357.5409 331.0406 385.6545 

458.0442 266.1534 395.4089 396.2933 343.3863 455.8624 

522.2721 290.7933 487.2695 451.87 421.7206 472.2494 

566.3948 312.0292 526.9014 512.3303 522.5951 540.7816 

591.9899 361.4459 566.5749 533.7716 532.4252 598.3065 

636.4753 392.2149 587.3264 558.1827 570.934 638.9305 

676.0513 467.8322 643.9718 572.4913 573.9256 659.8946 

749.0568 529.0225 712.7075 605.4114 659.5804 709.5806 

750.2569 541.5033 747.8844 663.898 747.0736 781.6635 

875.3307 569.6354 756.551 734.5658 749.0369 818.1915 

883.6244 598.3839 779.4441 756.9687 883.3508 914.6749 

926.7041 664.0129 890.5829 775.0375 916.9907 970.1838 

976.8628 723.6214 924.088 872.3836 949.6297 977.0741 

1058.6831 752.7541 932.2746 889.6501 987.2676 1048.966 

1072.4166 762.1926 1015.4317 933.3308 1043.2378 1095.128 

1119.5211 878.819 1073.4611 944.7376 1073.2616 1124.104 

1128.2172 886.7567 1135.2998 1070.9311 1101.5114 1222.963 

1149.4181 931.9994 1138.8818 1117.1465 1126.8277 1241.596 

1182.7423 977.2545 1186.5814 1125.593 1148.6203 1274.246 

1194.37 1044.4649 1255.9316 1133.1151 1183.5171 1321.688 

1251.4759 1072.5151 1264.1543 1160.1663 1251.6283 1375.853 
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1270.9642 1105.2885 1269.1901 1253.1024 1321.2452 1422.077 

1306.7324 1128.2325 1290.1607 1257.5106 1326.4218 1426.865 

1314.5739 1142.8514 1323.5473 1305.2651 1332.3375 1448.531 

1323.8895 1184.9639 1330.4882 1325.7555 1353.2505 1486.707 

1339.9285 1251.1957 1394.3653 1330.2909 1361.1343 1535.517 

1351.1124 1267.2906 1428.9958 1371.7072 1422.142 1568.071 

1422.6948 1289.1078 1458.1144 1420.8919 1431.4089 1576.683 

1431.8102 1324.1536 1496.4447 1431.2554 1460.5368 1605.992 

1463.9374 1328.66 1502.8863 1463.8973 1498.8024 1635.105 

1499.8153 1338.0582 1508.8425 1502.6281 1508.0866 1644.435 

1507.568 1364.6823 1517.1205 1508.2963 1514.4548 1652.179 

1515.1886 1420.0374 1600.1836 1517.2575 1659.8531 1667.986 

1883.577 1430.5693 1678.0957 1794.8501 1890.422 1761.661 

2999.7527 1462.0833 1792.8961 1926.1378 3061.217 3195.695 

3060.9876 1501.1979 3063.8 3062.9143 3068.2774 3215.029 

3070.9895 1509.9474 3070.5689 3068.9879 3086.1278 3226.217 

3086.7333 1517.4543 3088.1167 3087.4039 3104.7556 3239.123 

3107.971 1617.1851 3120.7596 3109.456 3105.412 3247.756 

3124.5961 1694.9093 3134.0996 3126.2644 3124.0572 3264.688 

3143.5832 1888.8555 3148.901 3145.3299 3143.6021 3275.489 

3151.1666 3062.8913 3154.7679 3151.7899 3147.1805 3392.194 

 3068.9852     

 3088.4202     

 3106.6376     

 3125.783     

 3144.9791     

 3151.968     

 Table S-V: Summary of average values of the rate coefficients of different bath gases and 

various fluence its corresponding rate coefficients relative to ethane as a reference 

compound at 298 K. 

 

 
Buffer gas (k2,2,2-TFEB/kethane) k×10

11
 

N2 1.11± 0.63 6.60 ± 3.74 

Ethane 

N2-O2 1.00 ± 0.05 6.01 ± 0.31 

Laser fluence    

50 mJ pulse
−1

 0.99 ± 0.04 5.87 ± 0.24 

75 mJ pulse
−1

 1.15 ± 0.02 6.82 ± 0.13 

100 mJ pulse
−1

 1.18 ± 0.06 6.94 ± 0.36 
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Absolute and relative-rate measurement of the
rate coefficient for reaction of perfluoro ethyl
vinyl ether (C2F5OCFQQQCF2) with OH

G. Srinivasulu, A. J. C. Bunkan, D. Amedro and J. N. Crowley *

The rate coefficient (k1) for the reaction of OH radicals with perfluoro ethyl vinyl ether (PEVE,

C2F5OCFQCF2) has been measured as a function of temperature (T = 207–300 K) using the technique

of pulsed laser photolysis with detection of OH by laser-induced fluorescence (PLP-LIF) at pressures of

50 or 100 Torr N2 bath gas. In addition, the rate coefficient was measured at 298 K and in one

atmosphere of air by the relative-rate technique with loss of PEVE and reference reactant monitored

in situ by IR absorption spectroscopy. The rate coefficient has a negative temperature dependence

which can be parameterized as: k1(T) = 6.0 � 10�13 exp[(480 � 38/T)] cm3 molecule�1 s�1 and a room

temperature value of k1 (298 K) = (3.0 � 0.3) � 10�12 cm3 molecule�1 s�1. Highly accurate rate

coefficients from the PLP-LIF experiments were achieved by optical on-line measurements of PEVE and

by performing the measurements at two different apparatuses. The large rate coefficient and the

temperature dependence indicate that the reaction proceeds via OH addition to the CQC double bond,

the high pressure limit already being reached at 50 Torr N2. Based on the rate coefficient and average

OH levels, the atmospheric lifetime of PEVE was estimated to be a few days.

1 Introduction

Desirable properties such as thermal and chemical resistance
have led to the use of fluoropolymers in many industrial
processes including the production of plastics, elastomers or
membranes1,2 and to their production in large quantities. The
most important commercial fluoropolymers are homopolymers
based on only three main monomers; tetrafluoroethylene (TFE),
vinyl fluoride and vinylidene fluoride.3 In addition, smaller
amounts of co-polymers with tailored properties are made with
co-monomers like hexafluoropropylene and perfluoro vinyl
ethers.

Since perfluorinated compounds generally have strong absorp-
tion features in the atmospheric infrared window and often have
long atmospheric lifetimes, many of them are very potent green-
house gases.4–6 To evaluate their impact on climate change,
accurate assessment of their atmospheric sinks is essential.
From a physical chemical perspective, we note that the reaction
kinetics of perfluoro substituted organic trace gases can differ
greatly from the non-fluorinated analogues. Study of the OH
reaction with a fluorinated ethyl vinyl ether (electrophilic addition
of OH to the CQC double bond) allows us to analyse the
electronic effects caused by the presence of a fluorinated alkyl

group separated from the electron rich double bond by the
ether linkage.

To the best of our knowledge, there are no published studies
on the atmospheric fate of perfluoro ethyl vinyl ether
(C2F5OCFQCF2, henceforth PEVE) though a few experimental
studies on related reactions of perfluoro methyl vinyl ether7–9

and perfluoro propyl vinyl ether10 exist. In this work we have
studied the kinetics of the reaction of PEVE with OH radicals
(R1) using both the technique of pulsed laser photolysis with
detection of OH radicals by laser-induced fluorescence as well
as relative-rate measurements using FTIR detection of reactants
to derive the rate coefficient, k1.

OH + PEVE - products (R1)

2 Experimental methods

Both absolute and relative-rate methods were used to determine
the rate coefficient, k1, for the title reaction.

2.1 Pulsed laser photolysis, laser-induced fluorescence
(PLP-LIF)

Absolute rate coefficients were determined using the pulsed
laser photolysis, laser-induced fluorescence technique with
two different experimental set-ups (PLP-LIF1 and PLP-LIF2).
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The one used for most of the measurements (PLP-LIF1), is
shown in Fig. 1. This apparatus has been described in detail
elsewhere11 and only a brief description will be given here.
The quartz reaction cell has a volume of E500 cm3 and can
be thermostatted to the desired temperature by circulating
ethanol through its jacket. The measurements were performed
at temperatures between 207 and 300 K at pressures of 50
and 100 Torr N2 and 10 Hz laser repetition rate. The gas flow,
regulated using calibrated mass flow controllers (MKS), was
chosen to ensure that a fresh gas mixture was available for each
laser pulse.

When using PLP-LIF1, OH radicals were generated by pulsed
photolysis of H2O2 or HNO3 at 248 nm using an exciplex laser
(LambdaPhysik 300i).

H2O2 + hn - 2OH (R2)

HNO3 + hn - OH + NO2 (R3)

The concentrations of H2O2 (1–2 � 1014 molecule cm�3) and
HNO3 (4–6 � 1014 molecule cm�3) were measured by on-line
optical absorption at 213.86 nm and 184.95 nm, respectively
using low pressure Zn and Hg lamps as light sources. By analogy
to PPVE,10 PEVE does not absorb significantly at 213.86 nm. Laser
fluences of 10–20 mJ cm�2 per pulse resulted in OH radical
concentrations of (1–2)� 1011 molecule cm�3. OH was monitored
in real time via its laser-induced fluorescence after exciting the
A2S(v = 1) ’ X2P(v = 0), Q11(1) transition at E282 nm using a
frequency-doubled, YAG-pumped Dye-Laser (Quantel Brilliant B
plus Lambda-Physik ScanMate II). OH fluorescence was detected
using a photomultiplier screened with a 310 nm interference
filter. The photomultiplier signal was accumulated using a box-car
integrator (Stanford Research Systems, SR 250).

The other absolute measurements were performed on
a similar apparatus (PLP-LIF2) in our laboratory,12 which is
equipped for both LIF and transient absorption spectroscopy
detection schemes. The LIF detection of OH was similar to that
described above, whereas OH radicals were generated from

H2O2 in (R2) using the pulsed, 266 nm emission of a frequency
quadrupled Nd:YAG laser (Quantel Brilliant B).

When H2O2 was used as OH precursor, the concentration of
PEVE was measured in both experimental setups by on-line
optical absorption at 184.95 nm using the cross-section deter-
mined in this study. Optically derived concentrations of PEVE
agreed to within E10% with those calculated from its mixing
ratio in the storage bulb and the partial flow and pressure.

Optical measurements of PEVE were not possible when
using HNO3 as OH precursor owing to very large optical extinction
due to HNO3 absorption at this wavelength. Instead, PEVE
concentrations were calculated from partial flows and the total
pressure and cross calibrated against optical measurements in
the absence of HNO3.

2.2 Relative-rate measurements

The rate coefficient for the reaction of PEVE with OH radicals
was measured in a 44 l cylindrical quartz reaction chamber
equipped with White-type multi-pass optics providing a 43.7 m
optical path length for infrared absorption spectroscopy.13

The reactor was operated at 298 K and 1 bar total pressure.
Six, external, radially mounted, UV photolysis lamps (30 W,
emitting predominantly at 253.65 nm) provided a homoge-
neous light flux within the reactor for radical generation which
was initiated by the photolysis of ozone in a large excess of
hydrogen:

O3 + hn - O(1D) + O2 (R4)

O(1D) + H2 - OH + H (R5)

H + O2 + M - HO2 + M (R6)

H + O3 - OH + O2 (R7)

HO2 + O3 - OH + 2O2 (R8)

OH precursor concentrations were: (2.2–10.4)� 1014 molecule cm�3

O3 and (0.1–1.7) � 1017 molecule cm�3 H2. Infrared spectra
(500–3500 cm�1) of PEVE and a reference trace gas were
recorded at a resolution of 0.5 cm�1 with a Bruker Vector FTIR
instrument with MCT detector.

2.3 Chemicals

N2 (Westfalen 99.999%), H2 (Westfalen 99.999%), synthetic air
(Westfalen), propane (Linde, 99.95%) and PEVE (Merck, 99%)
were used as supplied without further purification. H2O2

(AppliChem, 50 wt%) was concentrated to 490 wt% by vacuum
distillation. Anhydrous nitric acid was prepared by mixing
KNO3 (Sigma Aldrich, 99%) and H2SO4 (Roth, 98%), and con-
densing HNO3 vapour into a liquid nitrogen trap. To prevent
decomposition the nitric acid sample was stored at �17 1C
between the measurements. O3 was generated by photo-
dissociation of O2, achieved by passing air over a low pressure
Hg-lamp emitting at 184.95 nm.

Fig. 1 Experimental setup (PLP-LIF1) for the absolute measurements of
k1(T). MFC = mass flow controller, JM = joule meter, PMT = photomultiplier
tube, IF = interference filter.
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3 Results
3.1 Absorption cross-section of PEVE at 184.95 nm

To accurately determine the concentration of PEVE in the
PLP-LIF measurements, the cross-section at 184.95 nm was
required. The optical densities (OD) measured at various pressures
(1.67–107.0 Torr) of accurately diluted mixtures of PEVE in N2 are
shown in Fig. 2. The absorption cross-section, obtained by dividing
the slope of a plot of OD vs. [PEVE] by the optical path length,
yielded s184.95 nm = (5.61� 0.02)� 10�18 cm2 molecule�1 where the
errors are 2s statistical only. The total uncertainty is estimated to be
5% to give a final value of (5.61 � 0.28) � 10�18 cm2 molecule�1

which is very close to that previously measured for perfluoro propyl
vinyl ether.10 Experiments were conducted using several different
sample mixtures to check for systematic errors. The cross-sections
obtained were identical within the precision of the measurement.

3.2 Absolute rate coefficients (207–300 K)

In the PLP-LIF1 and PLP-LIF2 set-ups, the rate coefficient for
the reaction of PEVE with OH radicals was measured under
pseudo-first order conditions with [PEVE] c [OH]0. The OH
radical time profiles are then given by

[OH]t = [OH]0 exp(�[k1[PEVE]+ kd]t) (i)

where k1 is the bimolecular rate coefficient for the reaction of
PEVE with OH radicals and kd is the pseudo-first order rate
coefficient for other OH loss processes, mainly reaction with the
precursor and diffusion/advection out of the detection zone.

The OH-LIF time profiles were fitted to eqn (i) and example
profiles from measurements at 298 K obtained using PLP-LIF1
are shown in Fig. 3. Each measured OH-LIF time profile is the
average of 20–25 measurements and was mono-exponential
over at least two orders of magnitude. Rate coefficients for
the reaction of OH with PEVE were obtained by linear fitting of
the pseudo-first order rate coefficients as a function of [PEVE],
as shown in Fig. 4. The rate coefficients and the experimental

conditions used (temperature, pressure and OH-precursor) are
summarised in Table 1.

Values of k1 obtained with the two experimental setups and
using different OH precursors show no significant difference
and no dependence on pressure between 50 and 100 Torr N2.
The rate coefficient does however show a significant, negative
temperature dependence.

3.3 Relative rate coefficients

In the relative-rate experiments, the loss of PEVE was measured
relative to that of propane. Propane was chosen as a reference
because it does not react with other compounds in the reaction
mixture, does not stick to surfaces and it has a well-established
rate coefficient. In the absence of loss processes other than
reaction with OH, the depletion factors, ln (initial concentration/
concentration after time t), for reactant and reference are

Fig. 2 Beer–Lambert plot of optical density measured at 184.95 nm
versus concentration of PEVE. The effective absorption cross-section of
PEVE at 184.95 nm is s184.95nm = (5.61 � 0.28) � 10�18 cm2 molecule�1

including uncertainty from dilution and pressure measurements.

Fig. 3 OH decays in the presence of various concentrations of PEVE at
p = 50 Torr and T = 298 K. HNO3 photolysis at 248 nm was used as OH
source.

Fig. 4 Plot of pseudo first-order rate coefficient (k0) versus [PEVE] at a
total pressure of 50 Torr N2 and at three different temperatures. The data
were obtained using the PLP-LIF1 set-up and with photolysis of HNO3 as
the OH precursor. The error bars represent 2s statistical uncertainty and in
several cases are smaller than the symbol.
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described by:

ln
PEVE½ �0
PEVE½ �t

� �
¼ k1

k9
ln

propane½ �0
propane½ �t

� �
(ii)

where [PEVE]0, [propane]0, [PEVE]t and [propane]t are the concen-
trations of PEVE and propane at times zero and t respectively,
and k1 and k9 are the rate coefficients of reactions (1) and (9).

PEVE + OH - products (R1)

C3H8 + OH - C3H7 + H2O (R9)

The initial concentration ranges used for PEVE and propane were
(1.0–3.3)� 1013 molecule cm�3 and (1.0–4.0)� 1014 molecule cm�3,
respectively. A typical experiment lasted around one hour, with the
photolysis lamps switched on for 5–10 periods of 10–300 s duration
for each experiment. The intermittent acquisition of FTIR spectra
(64 scans at 0.5 cm�1 resolution) took E2 min. No significant loss
of either PEVE or propane on these time scales was observed in the
reaction mixtures including O3 and H2 in the dark.

The time dependent depletion factors for PEVE and propane
were obtained by least squares fitting to a reference spectrum
in the range 1080–1360 cm�1 for PEVE and 2810–2920 cm�1

for propane. Absorption by products was accounted for by
including qualitative reference spectra of the assumed products,
CF2O, (FCO)2 and C2F5OCFO in a spectral fitting procedure using
DOASIS software.14 An example spectrum with fit and residuals is
shown in Fig. 5.

Assuming that the photo-oxidation mechanism for PEVE is
similar to those of PMVE and PPVE, perfluoro methoxy radicals
(CF3O) are expected to be formed in our experiments. These are
known to react with hydrocarbons15 and may, in principle,
influence our measurements. To assess the potential systematic
bias due to reactions of the CF3O radical, as well as possible
interferences from O(1D) reactions with PEVE or propane the
concentration of H2, a scavenger of both CF3O and O(1D), was

varied by an order of magnitude. As illustrated in Fig. 6 and
Table 2, there was no discernible impact on the relative decay
rate of PEVE and propane and we conclude that any bias is too
small to be significant. In support of this conclusion, numerical
simulations16 were carried out which used a literature rate
coefficient for the reaction of CF3O with propane and one
for CF3O + H2 which was taken to be the same as OH + H2

(6.7� 10�15 cm3 molecule�1 s�1 at 298 K).17 The rate coefficient
for CF3O + H2 is actually likely to be larger as the CF3O radical is
more reactive than OH radicals towards hydrocarbons.15 The
simulations revealed that the reaction of perfluoro methoxy
radicals with propane accounts for only 2% of the total propane
loss even at the lowest H2 concentrations, which is in accord
with our observations. A total of four relative-rate experiments
were performed under different experimental conditions, which
are summarised in Table 2 and Fig. 6. The values of k1/k9 from the
single experiments agree within 10% but we may discern a weak,

Table 1 Rate coefficients and experimental conditions for the reaction of
OH with PEVE from PLP-PLIF experiments

Setup
Temp.
(K)

OH
precursor

Pressure
(Torr)

k1(T)a (10�12 cm3

molecule�1 s�1)

PLP-LIF1 207 HNO3 50 6.35 � 0.30
PLP-LIF1 225 HNO3 50 5.32 � 0.31
PLP-LIF1 233 HNO3 50 4.59 � 0.05
PLP-LIF1 251 HNO3 50 3.90 � 0.07
PLP-LIF1 260 H2O2 50 3.85 � 0.20
PLP-LIF1 268 H2O2 50 3.49 � 0.12
PLP-LIF1 270 HNO3 50 3.39 � 0.08
PLP-LIF1 272 H2O2 100 3.60 � 0.12
PLP-LIF1 280 H2O2 100 3.24 � 0.09
PLP-LIF1 281 H2O2 50 3.22 � 0.12
PLP-LIF1 299 HNO3 50 2.90 � 0.07
PLP-LIF1 299 H2O2 50 3.04 � 0.05
PLP-LIF1 298 H2O2 100 3.03 � 0.03
PLP-LIF2 299 H2O2 50 3.02 � 0.04
PLP-LIF2 300 H2O2 50 2.95 � 0.15
PLP-LIF2 300 H2O2 50 2.96 � 0.14
PLP-LIF2 300 H2O2 50 2.70 � 0.14
PLP-LIF2 300 H2O2 100 2.75 � 0.04

a Uncertainty in k1 is 2s statistical only.

Fig. 5 Spectral range used in the analysis of the relative-rate experiments
with recorded spectrum (symbols), fitted reference spectrum (full line) and
fit residual (offset by �0.02 absorbance units).

Fig. 6 Fractional loss of PEVE and propane in the presence of OH radicals
from four individual experiments in 750 Torr air diluent. The conditions for
each experiment are listed in Table 2.
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barely significant positive dependence of the relative rate coeffi-
cient on the O3 concentration. i.e. k1/k9 changes (by E 9%) from
2.604 � 0.032 to 2.847 � 0.042 going from the lowest to highest
ozone concentration used. Potential explanations for this would be
reaction of either O3 or O(3P) with PEVE, whereby O(3P) is formed
in the collisional quenching of O(1D) (formed in (R5)) with bath
gas. Numerical simulations revealed that the ratio of O(3P)/OH
concentrations varied from E0.01 to 0.1 between experiments, but
this was not accompanied by a significant change in the relative
rate constant. We also note that the dark loss of PEVE in the
presence of O3 was too small to explain this effect. We have no
robust explanation of this weak trend and increase the errors on
the rate coefficient obtained by the relative-rate method to take
this into account.

A linear least squares fit to all data (solid line in Fig. 6) gives
k1/k9 = 2.802 � 0.061 (2s). From this k1 can be determined
using an evaluated literature value of k9 = (1.1 � 0.08) �
10�12 cm3 molecule�1 s�1 18 to give k1 = (3.1 � 0.35) �
10�12 cm3 molecule�1 s�1 at 298 K and 1 bar total pressure
of air, where the uncertainty contains both statistical and
systematic errors originating from the uncertainty (7%) in the
literature value for k9 and also the potential bias (o10%)
related to the presence of O3.

4 Discussion and literature
comparison

The complete dataset, including data obtained using two different
experimental setups for determination of the absolute rate coeffi-
cient and also the relative rate study is summarised in Fig. 7 as
an Arrhenius plot. The room temperature (298 � 2 K) rate
coefficients obtained are k1 = (2.97 � 0.30) cm3 molecule�1 s�1

(PLP-LIF1, 50 Torr N2), k1 = (2.90 � 0.29) cm3 molecule�1 s�1

(PLP-LIF2, 50–100 Torr N2) and k1 = (3.1� 0.35) cm3 molecule�1 s�1

(relative rate, 750 Torr air). The uncertainties reported for the
absolute rate coefficients are dominated by estimated uncer-
tainty in the PEVE cross-section.

The three results are thus in very good agreement, con-
firming that k1 is independent of bath gas identity (N2 or air) or
pressure between 50 and 750 Torr. Combining all three sets of
data at room temperature we derive k1(298 K) = (3.0 � 0.3) �
10�12 cm3 molecule�1 s�1 where the uncertainty is dominated

by potential systematic errors in both absolute and relative-rate
experiments.

The temperature dependent data obtained using the PLP-LIF1
set-up can be described by an Arrhenius expression: k1 (207–300 K) =
(5.9 � 0.8) � 10�13 exp[(480 � 38)/T] cm3 molecule�1 s�1, which
was derived by instrument-weighted, least-squares fitting to the data
displayed in Fig. 7. The negative temperature dependence stems
from the formation of an association complex as described for other
fluorinated, vinyl ethers.10,23

The quoted errors are 2s (statistical only). We adopt the
temperature dependence (480/T) and modify the pre-exponential
factor slightly to give the average room temperature rate
coefficient from all experiments and obtain: k1(200–300 K) =
6.0 � 10�13 exp(480/T) for use in calculation of the rate coefficient
at any temperature in the range listed, where the uncertainty will be
10%, independent of temperature.

In the following section, we compare our results with
previous literature determinations of rate coefficients for the
reactions of OH with perfluoro methyl vinyl ether (PMVE,
CF3OCFQCF2) and perfluoro propyl vinyl ether (PPVE,
C3F7OCFQCF2) which differ from PEVE only in the length of
the alkyl chain on the opposite side of the ether linkage to the
double bond (CF3 versus C2F5 versus C3F7).

Table 3 lists literature values for room temperature rate
coefficients and Arrhenius parameters for the reactions of
OH with PMVE, PEVE and PPVE. Note that Mashino et al.8

measured the rate coefficient for PMVE with OH radicals
relative to ethene and ethyne at 296 K in 700 Torr air, and they
report a value of (2.6 � 0.3) � 10�12 cm3 molecule�1s�1. By using
their relative rate constants and the most recent IUPAC recommen-
dations18 for the ethene (7.8 � 10�12 cm3 molecule�1s�1) and
ethyne (7.5 � 10�12 cm3 molecule�1 s�1) reference reactions we
recalculate this to be (2.2 � 0.3) � 10�12 cm3 molecule�1 s�1.

Table 2 Summary of experimental conditions in the relative rate study

Expt. no. P (Torr) [PEVE]0
a [C3H8]0

a [O3]0
a [H2]0

b [OH]0
c k1/k9

d

1 750 3.3 39.8 22.1 0.36 3.22 2.604 � 0.032
2 750 2.7 22.0 36.3 0.29 6.78 2.713 � 0.030
3 750 1.6 12.7 58.1 1.7 1.55 2.752 � 0.108
4 750 1.0 10.1 103.8 0.13 1.80 2.847 � 0.042

a The initial concentrations of PEVE, C3H8 and O3 (units of
1013 molecule cm�3) were determined from the IR spectra. b The H2

concentration (units of 1017 molecule cm�3) was derived from pressure
measurements. c The OH concentration (units of 108 molecule cm�3)
from the initial decay of PEVE. d Uncertainty is 2s statistical only.

Fig. 7 Arrhenius plot of all data from the present study for the reaction
between OH and PEVE. Open squares: PLP-LIF, filled circle: relative rate.
The error bars represent 2s statistical uncertainty. The solid line represents
the Arrhenius expression: k1 = 5.9 � 10�13 exp(480/T) cm3 molecule�1 s�1, the
dashed lines are the 95% confidence intervals.
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The rate coefficient measured in this work for PEVE is
very similar to those reported using absolute techniques by
Tokuhashi et al.9 for PMVE and by Amedro et al.10 for PPVE,
both of whom report a room temperature rate coefficient
close to 3–4 � 10�12 cm3 molecule�1 s�1 and a weak, negative
temperature dependence. Although the room temperature rate
coefficient of Li et al.7 obtained for PMVE is similar to these
values, their large activation energy is inconsistent with the
other experimental results and also with the fact that the
reaction is expected to proceed via electrophilic addition of
OH to the double bond of PMVE. As their experiments were
conducted at a pressure of 1 Torr of He, where the high
pressure limit is possibly not achieved, a lower room tempera-
ture rate coefficient may have been expected rather than a
higher one. We have no explanation for this discrepancy, but
note that low pressure studies of OH reactions often suffer from
significant OH wall losses, and pulsed laser systems (essentially
wall free) are expected to deliver more accurate results.

Considering only the datasets of Amedro et al.10 Mashino
et al.8 and Tokuhashi et al.9 we can discern a small increase in
the rate coefficient with increasing chain length, although this
is only just significant given the overall uncertainty reported by
each experiment. The change in the negative activation energy
is however more obvious, likely reflecting the formation of
lower energy transition states on the exit channel to product
formation for the larger association complexes formed from
addition of OH to the vinyl ethers, though this has not been
predicted by quantum chemical calculations for PMVE and
PEVE.10,23 Table 3 also lists room temperature rate coefficients
for the reaction of non-fluorinated alkyl vinyl ethers. The rate
coefficients for the non-fluorinated analogues are significantly
larger by factors of 10 to 30 going from methyl–ethyl–propyl
substituted alkyl vinyl ethers. As these are largely OH addition
reactions,24,25 this significant increase in the rate coefficient
reflects the effect of increasing electron density at the double
bond through donation from the alkoxy groups. This trend is
clearly much weaker (if at all apparent) for the perfluorinated
analogues, and may be expected given the more strongly bound
electrons in the fluorinated alkyl/alkoxy groups.

The tropospheric lifetime of PEVE can be estimated by assuming
uniform, global concentration of OH radicals. Using a value of

[OH] E 106 molecule cm�3 26 we estimate a tropospheric life-
time for PEVE due to its reaction with OH of E4 days. This is an
order of magnitude shorter that the exchange time for transport
to the stratosphere so that, like PPVE, PEVE will be, to a good
approximation, completely degraded in the troposphere by
reaction with OH. Since its lifetime is short, PEVE is unlikely to
have a significant global warming potential. The atmospheric,
OH-initiated degradation of PEVE is likely to lead to fluorinated
oxygenates such as CF2O and C2F5OCFO,10,23 though this theore-
tical result awaits confirmation in experimental product studies,
which are presently being undertaken in this laboratory.

5 Conclusions

The rate coefficient (k1) of the reaction of OH with
C2F5OCFQCF2 (PEVE) has been measured for the first time.
Both absolute and relative-rate methods at various pressures
and temperatures were applied to derive a value of 6.0 �
10�13 exp(480/T) cm3 molecule�1 s�1 with a room temperature
value of (3.0 � 0.3) � 10�12 cm3 molecule�1 s�1 independent of
pressure in the range 50 to 100 Torr N2. The use of three
different production schemes for the OH radical, two different
experimental set-ups for the pulsed laser experiments (50 or
100 Torr N2) and relative rate constant measurements (750 Torr
air) reduce the uncertainty on the rate coefficient to E10% at all
temperatures. The values of k1 obtained are consistent with rate
coefficients for reaction of OH with other fluorinated vinyl ethers
and significantly lower than measured for the non-fluorinated
analogues. The large OH rate coefficient ensures that PEVE will not
be a persistent fluorinated trace-gas in the atmosphere.
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Table 3 Rate coefficients and Arrhenius parameters for the reactions of alkyl vinyl ethers with OH radicals

k (298 K)a A factorb Ea
c Ref.

CF3OCFQCF2 (PMVE) 3.58 � 0.46 641 � 82 7.2 � 0.3 (Li et al., 2000)7

2.2 � 0.3d (Mashino et al., 2000)8

2.98 � 0.3e 10.1 � 0.4 �2.7 � 0.1 (Tokuhashi et al., 2000)9

CH3OCHQCH2 33.5 � 3.4 (Perry et al., 1977)19

C2F5OCFQCF2 (PEVE) 3.0 � 0.3 6.0 � 0.8 �4.0 � 0.3 This work
C2H5OCHQCH2 68 � 7 (Thiault et al., 2002)20

77.9 � 17.1 (Zhou et al., 2006)21

C3F7OCFQCF2 (PPVE) 3.4 � 0.3 4.88 � 0.49 �4.7 � 0.1 (Amedro et al., 2015)10

C3H7OCHQCH2 110 � 3.4 (Peirone et al., 2011)22

a Units of 10�12 cm3 molecule�1 s�1. b Units of 10�13 cm3 molecule�1 s�1. c Units of kJ mol�1. d Originally reported value has been corrected using
the most recent IUPAC recommendations for the reference rate coefficients. e the authors stated that the overall uncertainty was less than 10%.
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Absolute and relative-rate measurement of the
rate coefficient for reaction of perfluoro ethyl
vinyl ether (C2F5OCFQQQCF2) with OH

G. Srinivasulu, A. J. C. Bunkan, D. Amedro and J. N. Crowley *

The rate coefficient (k1) for the reaction of OH radicals with perfluoro ethyl vinyl ether (PEVE,

C2F5OCFQCF2) has been measured as a function of temperature (T = 207–300 K) using the technique

of pulsed laser photolysis with detection of OH by laser-induced fluorescence (PLP-LIF) at pressures of

50 or 100 Torr N2 bath gas. In addition, the rate coefficient was measured at 298 K and in one

atmosphere of air by the relative-rate technique with loss of PEVE and reference reactant monitored

in situ by IR absorption spectroscopy. The rate coefficient has a negative temperature dependence

which can be parameterized as: k1(T) = 6.0 � 10�13 exp[(480 � 38/T)] cm3 molecule�1 s�1 and a room

temperature value of k1 (298 K) = (3.0 � 0.3) � 10�12 cm3 molecule�1 s�1. Highly accurate rate

coefficients from the PLP-LIF experiments were achieved by optical on-line measurements of PEVE and

by performing the measurements at two different apparatuses. The large rate coefficient and the

temperature dependence indicate that the reaction proceeds via OH addition to the CQC double bond,

the high pressure limit already being reached at 50 Torr N2. Based on the rate coefficient and average

OH levels, the atmospheric lifetime of PEVE was estimated to be a few days.

1 Introduction

Desirable properties such as thermal and chemical resistance
have led to the use of fluoropolymers in many industrial
processes including the production of plastics, elastomers or
membranes1,2 and to their production in large quantities. The
most important commercial fluoropolymers are homopolymers
based on only three main monomers; tetrafluoroethylene (TFE),
vinyl fluoride and vinylidene fluoride.3 In addition, smaller
amounts of co-polymers with tailored properties are made with
co-monomers like hexafluoropropylene and perfluoro vinyl
ethers.

Since perfluorinated compounds generally have strong absorp-
tion features in the atmospheric infrared window and often have
long atmospheric lifetimes, many of them are very potent green-
house gases.4–6 To evaluate their impact on climate change,
accurate assessment of their atmospheric sinks is essential.
From a physical chemical perspective, we note that the reaction
kinetics of perfluoro substituted organic trace gases can differ
greatly from the non-fluorinated analogues. Study of the OH
reaction with a fluorinated ethyl vinyl ether (electrophilic addition
of OH to the CQC double bond) allows us to analyse the
electronic effects caused by the presence of a fluorinated alkyl

group separated from the electron rich double bond by the
ether linkage.

To the best of our knowledge, there are no published studies
on the atmospheric fate of perfluoro ethyl vinyl ether
(C2F5OCFQCF2, henceforth PEVE) though a few experimental
studies on related reactions of perfluoro methyl vinyl ether7–9

and perfluoro propyl vinyl ether10 exist. In this work we have
studied the kinetics of the reaction of PEVE with OH radicals
(R1) using both the technique of pulsed laser photolysis with
detection of OH radicals by laser-induced fluorescence as well
as relative-rate measurements using FTIR detection of reactants
to derive the rate coefficient, k1.

OH + PEVE - products (R1)

2 Experimental methods

Both absolute and relative-rate methods were used to determine
the rate coefficient, k1, for the title reaction.

2.1 Pulsed laser photolysis, laser-induced fluorescence
(PLP-LIF)

Absolute rate coefficients were determined using the pulsed
laser photolysis, laser-induced fluorescence technique with
two different experimental set-ups (PLP-LIF1 and PLP-LIF2).
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The one used for most of the measurements (PLP-LIF1), is
shown in Fig. 1. This apparatus has been described in detail
elsewhere11 and only a brief description will be given here.
The quartz reaction cell has a volume of E500 cm3 and can
be thermostatted to the desired temperature by circulating
ethanol through its jacket. The measurements were performed
at temperatures between 207 and 300 K at pressures of 50
and 100 Torr N2 and 10 Hz laser repetition rate. The gas flow,
regulated using calibrated mass flow controllers (MKS), was
chosen to ensure that a fresh gas mixture was available for each
laser pulse.

When using PLP-LIF1, OH radicals were generated by pulsed
photolysis of H2O2 or HNO3 at 248 nm using an exciplex laser
(LambdaPhysik 300i).

H2O2 + hn - 2OH (R2)

HNO3 + hn - OH + NO2 (R3)

The concentrations of H2O2 (1–2 � 1014 molecule cm�3) and
HNO3 (4–6 � 1014 molecule cm�3) were measured by on-line
optical absorption at 213.86 nm and 184.95 nm, respectively
using low pressure Zn and Hg lamps as light sources. By analogy
to PPVE,10 PEVE does not absorb significantly at 213.86 nm. Laser
fluences of 10–20 mJ cm�2 per pulse resulted in OH radical
concentrations of (1–2)� 1011 molecule cm�3. OH was monitored
in real time via its laser-induced fluorescence after exciting the
A2S(v = 1) ’ X2P(v = 0), Q11(1) transition at E282 nm using a
frequency-doubled, YAG-pumped Dye-Laser (Quantel Brilliant B
plus Lambda-Physik ScanMate II). OH fluorescence was detected
using a photomultiplier screened with a 310 nm interference
filter. The photomultiplier signal was accumulated using a box-car
integrator (Stanford Research Systems, SR 250).

The other absolute measurements were performed on
a similar apparatus (PLP-LIF2) in our laboratory,12 which is
equipped for both LIF and transient absorption spectroscopy
detection schemes. The LIF detection of OH was similar to that
described above, whereas OH radicals were generated from

H2O2 in (R2) using the pulsed, 266 nm emission of a frequency
quadrupled Nd:YAG laser (Quantel Brilliant B).

When H2O2 was used as OH precursor, the concentration of
PEVE was measured in both experimental setups by on-line
optical absorption at 184.95 nm using the cross-section deter-
mined in this study. Optically derived concentrations of PEVE
agreed to within E10% with those calculated from its mixing
ratio in the storage bulb and the partial flow and pressure.

Optical measurements of PEVE were not possible when
using HNO3 as OH precursor owing to very large optical extinction
due to HNO3 absorption at this wavelength. Instead, PEVE
concentrations were calculated from partial flows and the total
pressure and cross calibrated against optical measurements in
the absence of HNO3.

2.2 Relative-rate measurements

The rate coefficient for the reaction of PEVE with OH radicals
was measured in a 44 l cylindrical quartz reaction chamber
equipped with White-type multi-pass optics providing a 43.7 m
optical path length for infrared absorption spectroscopy.13

The reactor was operated at 298 K and 1 bar total pressure.
Six, external, radially mounted, UV photolysis lamps (30 W,
emitting predominantly at 253.65 nm) provided a homoge-
neous light flux within the reactor for radical generation which
was initiated by the photolysis of ozone in a large excess of
hydrogen:

O3 + hn - O(1D) + O2 (R4)

O(1D) + H2 - OH + H (R5)

H + O2 + M - HO2 + M (R6)

H + O3 - OH + O2 (R7)

HO2 + O3 - OH + 2O2 (R8)

OH precursor concentrations were: (2.2–10.4)� 1014 molecule cm�3

O3 and (0.1–1.7) � 1017 molecule cm�3 H2. Infrared spectra
(500–3500 cm�1) of PEVE and a reference trace gas were
recorded at a resolution of 0.5 cm�1 with a Bruker Vector FTIR
instrument with MCT detector.

2.3 Chemicals

N2 (Westfalen 99.999%), H2 (Westfalen 99.999%), synthetic air
(Westfalen), propane (Linde, 99.95%) and PEVE (Merck, 99%)
were used as supplied without further purification. H2O2

(AppliChem, 50 wt%) was concentrated to 490 wt% by vacuum
distillation. Anhydrous nitric acid was prepared by mixing
KNO3 (Sigma Aldrich, 99%) and H2SO4 (Roth, 98%), and con-
densing HNO3 vapour into a liquid nitrogen trap. To prevent
decomposition the nitric acid sample was stored at �17 1C
between the measurements. O3 was generated by photo-
dissociation of O2, achieved by passing air over a low pressure
Hg-lamp emitting at 184.95 nm.

Fig. 1 Experimental setup (PLP-LIF1) for the absolute measurements of
k1(T). MFC = mass flow controller, JM = joule meter, PMT = photomultiplier
tube, IF = interference filter.
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3 Results
3.1 Absorption cross-section of PEVE at 184.95 nm

To accurately determine the concentration of PEVE in the
PLP-LIF measurements, the cross-section at 184.95 nm was
required. The optical densities (OD) measured at various pressures
(1.67–107.0 Torr) of accurately diluted mixtures of PEVE in N2 are
shown in Fig. 2. The absorption cross-section, obtained by dividing
the slope of a plot of OD vs. [PEVE] by the optical path length,
yielded s184.95 nm = (5.61� 0.02)� 10�18 cm2 molecule�1 where the
errors are 2s statistical only. The total uncertainty is estimated to be
5% to give a final value of (5.61 � 0.28) � 10�18 cm2 molecule�1

which is very close to that previously measured for perfluoro propyl
vinyl ether.10 Experiments were conducted using several different
sample mixtures to check for systematic errors. The cross-sections
obtained were identical within the precision of the measurement.

3.2 Absolute rate coefficients (207–300 K)

In the PLP-LIF1 and PLP-LIF2 set-ups, the rate coefficient for
the reaction of PEVE with OH radicals was measured under
pseudo-first order conditions with [PEVE] c [OH]0. The OH
radical time profiles are then given by

[OH]t = [OH]0 exp(�[k1[PEVE]+ kd]t) (i)

where k1 is the bimolecular rate coefficient for the reaction of
PEVE with OH radicals and kd is the pseudo-first order rate
coefficient for other OH loss processes, mainly reaction with the
precursor and diffusion/advection out of the detection zone.

The OH-LIF time profiles were fitted to eqn (i) and example
profiles from measurements at 298 K obtained using PLP-LIF1
are shown in Fig. 3. Each measured OH-LIF time profile is the
average of 20–25 measurements and was mono-exponential
over at least two orders of magnitude. Rate coefficients for
the reaction of OH with PEVE were obtained by linear fitting of
the pseudo-first order rate coefficients as a function of [PEVE],
as shown in Fig. 4. The rate coefficients and the experimental

conditions used (temperature, pressure and OH-precursor) are
summarised in Table 1.

Values of k1 obtained with the two experimental setups and
using different OH precursors show no significant difference
and no dependence on pressure between 50 and 100 Torr N2.
The rate coefficient does however show a significant, negative
temperature dependence.

3.3 Relative rate coefficients

In the relative-rate experiments, the loss of PEVE was measured
relative to that of propane. Propane was chosen as a reference
because it does not react with other compounds in the reaction
mixture, does not stick to surfaces and it has a well-established
rate coefficient. In the absence of loss processes other than
reaction with OH, the depletion factors, ln (initial concentration/
concentration after time t), for reactant and reference are

Fig. 2 Beer–Lambert plot of optical density measured at 184.95 nm
versus concentration of PEVE. The effective absorption cross-section of
PEVE at 184.95 nm is s184.95nm = (5.61 � 0.28) � 10�18 cm2 molecule�1

including uncertainty from dilution and pressure measurements.

Fig. 3 OH decays in the presence of various concentrations of PEVE at
p = 50 Torr and T = 298 K. HNO3 photolysis at 248 nm was used as OH
source.

Fig. 4 Plot of pseudo first-order rate coefficient (k0) versus [PEVE] at a
total pressure of 50 Torr N2 and at three different temperatures. The data
were obtained using the PLP-LIF1 set-up and with photolysis of HNO3 as
the OH precursor. The error bars represent 2s statistical uncertainty and in
several cases are smaller than the symbol.
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described by:

ln
PEVE½ �0
PEVE½ �t

� �
¼ k1

k9
ln

propane½ �0
propane½ �t

� �
(ii)

where [PEVE]0, [propane]0, [PEVE]t and [propane]t are the concen-
trations of PEVE and propane at times zero and t respectively,
and k1 and k9 are the rate coefficients of reactions (1) and (9).

PEVE + OH - products (R1)

C3H8 + OH - C3H7 + H2O (R9)

The initial concentration ranges used for PEVE and propane were
(1.0–3.3)� 1013 molecule cm�3 and (1.0–4.0)� 1014 molecule cm�3,
respectively. A typical experiment lasted around one hour, with the
photolysis lamps switched on for 5–10 periods of 10–300 s duration
for each experiment. The intermittent acquisition of FTIR spectra
(64 scans at 0.5 cm�1 resolution) took E2 min. No significant loss
of either PEVE or propane on these time scales was observed in the
reaction mixtures including O3 and H2 in the dark.

The time dependent depletion factors for PEVE and propane
were obtained by least squares fitting to a reference spectrum
in the range 1080–1360 cm�1 for PEVE and 2810–2920 cm�1

for propane. Absorption by products was accounted for by
including qualitative reference spectra of the assumed products,
CF2O, (FCO)2 and C2F5OCFO in a spectral fitting procedure using
DOASIS software.14 An example spectrum with fit and residuals is
shown in Fig. 5.

Assuming that the photo-oxidation mechanism for PEVE is
similar to those of PMVE and PPVE, perfluoro methoxy radicals
(CF3O) are expected to be formed in our experiments. These are
known to react with hydrocarbons15 and may, in principle,
influence our measurements. To assess the potential systematic
bias due to reactions of the CF3O radical, as well as possible
interferences from O(1D) reactions with PEVE or propane the
concentration of H2, a scavenger of both CF3O and O(1D), was

varied by an order of magnitude. As illustrated in Fig. 6 and
Table 2, there was no discernible impact on the relative decay
rate of PEVE and propane and we conclude that any bias is too
small to be significant. In support of this conclusion, numerical
simulations16 were carried out which used a literature rate
coefficient for the reaction of CF3O with propane and one
for CF3O + H2 which was taken to be the same as OH + H2

(6.7� 10�15 cm3 molecule�1 s�1 at 298 K).17 The rate coefficient
for CF3O + H2 is actually likely to be larger as the CF3O radical is
more reactive than OH radicals towards hydrocarbons.15 The
simulations revealed that the reaction of perfluoro methoxy
radicals with propane accounts for only 2% of the total propane
loss even at the lowest H2 concentrations, which is in accord
with our observations. A total of four relative-rate experiments
were performed under different experimental conditions, which
are summarised in Table 2 and Fig. 6. The values of k1/k9 from the
single experiments agree within 10% but we may discern a weak,

Table 1 Rate coefficients and experimental conditions for the reaction of
OH with PEVE from PLP-PLIF experiments

Setup
Temp.
(K)

OH
precursor

Pressure
(Torr)

k1(T)a (10�12 cm3

molecule�1 s�1)

PLP-LIF1 207 HNO3 50 6.35 � 0.30
PLP-LIF1 225 HNO3 50 5.32 � 0.31
PLP-LIF1 233 HNO3 50 4.59 � 0.05
PLP-LIF1 251 HNO3 50 3.90 � 0.07
PLP-LIF1 260 H2O2 50 3.85 � 0.20
PLP-LIF1 268 H2O2 50 3.49 � 0.12
PLP-LIF1 270 HNO3 50 3.39 � 0.08
PLP-LIF1 272 H2O2 100 3.60 � 0.12
PLP-LIF1 280 H2O2 100 3.24 � 0.09
PLP-LIF1 281 H2O2 50 3.22 � 0.12
PLP-LIF1 299 HNO3 50 2.90 � 0.07
PLP-LIF1 299 H2O2 50 3.04 � 0.05
PLP-LIF1 298 H2O2 100 3.03 � 0.03
PLP-LIF2 299 H2O2 50 3.02 � 0.04
PLP-LIF2 300 H2O2 50 2.95 � 0.15
PLP-LIF2 300 H2O2 50 2.96 � 0.14
PLP-LIF2 300 H2O2 50 2.70 � 0.14
PLP-LIF2 300 H2O2 100 2.75 � 0.04

a Uncertainty in k1 is 2s statistical only.

Fig. 5 Spectral range used in the analysis of the relative-rate experiments
with recorded spectrum (symbols), fitted reference spectrum (full line) and
fit residual (offset by �0.02 absorbance units).

Fig. 6 Fractional loss of PEVE and propane in the presence of OH radicals
from four individual experiments in 750 Torr air diluent. The conditions for
each experiment are listed in Table 2.
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barely significant positive dependence of the relative rate coeffi-
cient on the O3 concentration. i.e. k1/k9 changes (by E 9%) from
2.604 � 0.032 to 2.847 � 0.042 going from the lowest to highest
ozone concentration used. Potential explanations for this would be
reaction of either O3 or O(3P) with PEVE, whereby O(3P) is formed
in the collisional quenching of O(1D) (formed in (R5)) with bath
gas. Numerical simulations revealed that the ratio of O(3P)/OH
concentrations varied from E0.01 to 0.1 between experiments, but
this was not accompanied by a significant change in the relative
rate constant. We also note that the dark loss of PEVE in the
presence of O3 was too small to explain this effect. We have no
robust explanation of this weak trend and increase the errors on
the rate coefficient obtained by the relative-rate method to take
this into account.

A linear least squares fit to all data (solid line in Fig. 6) gives
k1/k9 = 2.802 � 0.061 (2s). From this k1 can be determined
using an evaluated literature value of k9 = (1.1 � 0.08) �
10�12 cm3 molecule�1 s�1 18 to give k1 = (3.1 � 0.35) �
10�12 cm3 molecule�1 s�1 at 298 K and 1 bar total pressure
of air, where the uncertainty contains both statistical and
systematic errors originating from the uncertainty (7%) in the
literature value for k9 and also the potential bias (o10%)
related to the presence of O3.

4 Discussion and literature
comparison

The complete dataset, including data obtained using two different
experimental setups for determination of the absolute rate coeffi-
cient and also the relative rate study is summarised in Fig. 7 as
an Arrhenius plot. The room temperature (298 � 2 K) rate
coefficients obtained are k1 = (2.97 � 0.30) cm3 molecule�1 s�1

(PLP-LIF1, 50 Torr N2), k1 = (2.90 � 0.29) cm3 molecule�1 s�1

(PLP-LIF2, 50–100 Torr N2) and k1 = (3.1� 0.35) cm3 molecule�1 s�1

(relative rate, 750 Torr air). The uncertainties reported for the
absolute rate coefficients are dominated by estimated uncer-
tainty in the PEVE cross-section.

The three results are thus in very good agreement, con-
firming that k1 is independent of bath gas identity (N2 or air) or
pressure between 50 and 750 Torr. Combining all three sets of
data at room temperature we derive k1(298 K) = (3.0 � 0.3) �
10�12 cm3 molecule�1 s�1 where the uncertainty is dominated

by potential systematic errors in both absolute and relative-rate
experiments.

The temperature dependent data obtained using the PLP-LIF1
set-up can be described by an Arrhenius expression: k1 (207–300 K) =
(5.9 � 0.8) � 10�13 exp[(480 � 38)/T] cm3 molecule�1 s�1, which
was derived by instrument-weighted, least-squares fitting to the data
displayed in Fig. 7. The negative temperature dependence stems
from the formation of an association complex as described for other
fluorinated, vinyl ethers.10,23

The quoted errors are 2s (statistical only). We adopt the
temperature dependence (480/T) and modify the pre-exponential
factor slightly to give the average room temperature rate
coefficient from all experiments and obtain: k1(200–300 K) =
6.0 � 10�13 exp(480/T) for use in calculation of the rate coefficient
at any temperature in the range listed, where the uncertainty will be
10%, independent of temperature.

In the following section, we compare our results with
previous literature determinations of rate coefficients for the
reactions of OH with perfluoro methyl vinyl ether (PMVE,
CF3OCFQCF2) and perfluoro propyl vinyl ether (PPVE,
C3F7OCFQCF2) which differ from PEVE only in the length of
the alkyl chain on the opposite side of the ether linkage to the
double bond (CF3 versus C2F5 versus C3F7).

Table 3 lists literature values for room temperature rate
coefficients and Arrhenius parameters for the reactions of
OH with PMVE, PEVE and PPVE. Note that Mashino et al.8

measured the rate coefficient for PMVE with OH radicals
relative to ethene and ethyne at 296 K in 700 Torr air, and they
report a value of (2.6 � 0.3) � 10�12 cm3 molecule�1s�1. By using
their relative rate constants and the most recent IUPAC recommen-
dations18 for the ethene (7.8 � 10�12 cm3 molecule�1s�1) and
ethyne (7.5 � 10�12 cm3 molecule�1 s�1) reference reactions we
recalculate this to be (2.2 � 0.3) � 10�12 cm3 molecule�1 s�1.

Table 2 Summary of experimental conditions in the relative rate study

Expt. no. P (Torr) [PEVE]0
a [C3H8]0

a [O3]0
a [H2]0

b [OH]0
c k1/k9

d

1 750 3.3 39.8 22.1 0.36 3.22 2.604 � 0.032
2 750 2.7 22.0 36.3 0.29 6.78 2.713 � 0.030
3 750 1.6 12.7 58.1 1.7 1.55 2.752 � 0.108
4 750 1.0 10.1 103.8 0.13 1.80 2.847 � 0.042

a The initial concentrations of PEVE, C3H8 and O3 (units of
1013 molecule cm�3) were determined from the IR spectra. b The H2

concentration (units of 1017 molecule cm�3) was derived from pressure
measurements. c The OH concentration (units of 108 molecule cm�3)
from the initial decay of PEVE. d Uncertainty is 2s statistical only.

Fig. 7 Arrhenius plot of all data from the present study for the reaction
between OH and PEVE. Open squares: PLP-LIF, filled circle: relative rate.
The error bars represent 2s statistical uncertainty. The solid line represents
the Arrhenius expression: k1 = 5.9 � 10�13 exp(480/T) cm3 molecule�1 s�1, the
dashed lines are the 95% confidence intervals.
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The rate coefficient measured in this work for PEVE is
very similar to those reported using absolute techniques by
Tokuhashi et al.9 for PMVE and by Amedro et al.10 for PPVE,
both of whom report a room temperature rate coefficient
close to 3–4 � 10�12 cm3 molecule�1 s�1 and a weak, negative
temperature dependence. Although the room temperature rate
coefficient of Li et al.7 obtained for PMVE is similar to these
values, their large activation energy is inconsistent with the
other experimental results and also with the fact that the
reaction is expected to proceed via electrophilic addition of
OH to the double bond of PMVE. As their experiments were
conducted at a pressure of 1 Torr of He, where the high
pressure limit is possibly not achieved, a lower room tempera-
ture rate coefficient may have been expected rather than a
higher one. We have no explanation for this discrepancy, but
note that low pressure studies of OH reactions often suffer from
significant OH wall losses, and pulsed laser systems (essentially
wall free) are expected to deliver more accurate results.

Considering only the datasets of Amedro et al.10 Mashino
et al.8 and Tokuhashi et al.9 we can discern a small increase in
the rate coefficient with increasing chain length, although this
is only just significant given the overall uncertainty reported by
each experiment. The change in the negative activation energy
is however more obvious, likely reflecting the formation of
lower energy transition states on the exit channel to product
formation for the larger association complexes formed from
addition of OH to the vinyl ethers, though this has not been
predicted by quantum chemical calculations for PMVE and
PEVE.10,23 Table 3 also lists room temperature rate coefficients
for the reaction of non-fluorinated alkyl vinyl ethers. The rate
coefficients for the non-fluorinated analogues are significantly
larger by factors of 10 to 30 going from methyl–ethyl–propyl
substituted alkyl vinyl ethers. As these are largely OH addition
reactions,24,25 this significant increase in the rate coefficient
reflects the effect of increasing electron density at the double
bond through donation from the alkoxy groups. This trend is
clearly much weaker (if at all apparent) for the perfluorinated
analogues, and may be expected given the more strongly bound
electrons in the fluorinated alkyl/alkoxy groups.

The tropospheric lifetime of PEVE can be estimated by assuming
uniform, global concentration of OH radicals. Using a value of

[OH] E 106 molecule cm�3 26 we estimate a tropospheric life-
time for PEVE due to its reaction with OH of E4 days. This is an
order of magnitude shorter that the exchange time for transport
to the stratosphere so that, like PPVE, PEVE will be, to a good
approximation, completely degraded in the troposphere by
reaction with OH. Since its lifetime is short, PEVE is unlikely to
have a significant global warming potential. The atmospheric,
OH-initiated degradation of PEVE is likely to lead to fluorinated
oxygenates such as CF2O and C2F5OCFO,10,23 though this theore-
tical result awaits confirmation in experimental product studies,
which are presently being undertaken in this laboratory.

5 Conclusions

The rate coefficient (k1) of the reaction of OH with
C2F5OCFQCF2 (PEVE) has been measured for the first time.
Both absolute and relative-rate methods at various pressures
and temperatures were applied to derive a value of 6.0 �
10�13 exp(480/T) cm3 molecule�1 s�1 with a room temperature
value of (3.0 � 0.3) � 10�12 cm3 molecule�1 s�1 independent of
pressure in the range 50 to 100 Torr N2. The use of three
different production schemes for the OH radical, two different
experimental set-ups for the pulsed laser experiments (50 or
100 Torr N2) and relative rate constant measurements (750 Torr
air) reduce the uncertainty on the rate coefficient to E10% at all
temperatures. The values of k1 obtained are consistent with rate
coefficients for reaction of OH with other fluorinated vinyl ethers
and significantly lower than measured for the non-fluorinated
analogues. The large OH rate coefficient ensures that PEVE will not
be a persistent fluorinated trace-gas in the atmosphere.
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Table 3 Rate coefficients and Arrhenius parameters for the reactions of alkyl vinyl ethers with OH radicals

k (298 K)a A factorb Ea
c Ref.

CF3OCFQCF2 (PMVE) 3.58 � 0.46 641 � 82 7.2 � 0.3 (Li et al., 2000)7

2.2 � 0.3d (Mashino et al., 2000)8

2.98 � 0.3e 10.1 � 0.4 �2.7 � 0.1 (Tokuhashi et al., 2000)9

CH3OCHQCH2 33.5 � 3.4 (Perry et al., 1977)19

C2F5OCFQCF2 (PEVE) 3.0 � 0.3 6.0 � 0.8 �4.0 � 0.3 This work
C2H5OCHQCH2 68 � 7 (Thiault et al., 2002)20

77.9 � 17.1 (Zhou et al., 2006)21

C3F7OCFQCF2 (PPVE) 3.4 � 0.3 4.88 � 0.49 �4.7 � 0.1 (Amedro et al., 2015)10

C3H7OCHQCH2 110 � 3.4 (Peirone et al., 2011)22

a Units of 10�12 cm3 molecule�1 s�1. b Units of 10�13 cm3 molecule�1 s�1. c Units of kJ mol�1. d Originally reported value has been corrected using
the most recent IUPAC recommendations for the reference rate coefficients. e the authors stated that the overall uncertainty was less than 10%.
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Table S-I: Optimized geometries in Cartesian Coordinates of reactants, transition states 

(TS) and products (P) at M06-2X/6-31+G(d,p) level of theory. 

 

2,2,2-trifluoroethyl butyarte 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.696946 -0.790611 0.000072 

2 1 0 4.654746 -1.434475 -0.884584 

3 1 0 5.667123 -0.287356 0.000732 

4 1 0 4.654203 -1.435622 0.883883 

5 1 0 3.624114 0.875545 -0.874228 

6 6 0 3.553941 0.220757 0.000374 

7 1 0 3.623663 0.874525 0.875781 

8 1 0 2.073104 -1.118832 0.874033 

9 6 0 2.194125 -0.467361 -0.000352 

10 1 0 2.073518 -1.117714 -0.875648 

11 6 0 1.049931 0.511039 -0.000143 

12 8 0 1.134491 1.713191 -0.000034 

13 8 0 -0.146158 -0.127385 -0.000226 

14 1 0 -1.294122 1.359096 -0.891783 

15 6 0 -1.274946 0.726834 -0.000256 

16 1 0 -1.293942 1.359421 0.891042 

17 6 0 -2.492089 -0.168511 0.00006 

18 9 0 -2.534804 -0.958123 -1.08091 

19 9 0 -2.534652 -0.957523 1.081488 

20 9 0 -3.60349 0.587432 -0.000097 

 

TS1 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.999154 -0.306516 -0.672751 

2 1 0 4.925712 0.247793 -1.611702 

3 1 0 5.947199 -0.042826 -0.202334 

4 1 0 5.030027 -1.371886 -0.914681 

5 1 0 3.816867 1.078172 0.496931 
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6 6 0 3.82554 0.014453 0.247725 

7 1 0 3.927029 -0.522045 1.194334 

8 1 0 2.447084 -1.422448 -0.64374 

9 6 0 2.496075 -0.356482 -0.396806 

10 1 0 2.342419 0.174955 -1.342411 

11 6 0 1.324539 -0.040512 0.479172 

12 8 0 1.319089 0.464897 1.55491 

13 8 0 0.140115 -0.424968 -0.145555 

14 1 0 -1.339351 1.15418 0.162683 

15 6 0 -1.016898 -0.124325 0.494242 

16 1 0 -0.965637 -0.055563 1.580885 

17 6 0 -2.162366 -0.939935 -0.050923 

18 9 0 -2.258546 -0.840352 -1.372299 

19 9 0 -2.005859 -2.235956 0.252584 

20 9 0 -3.306117 -0.526798 0.494742 

21 17 0 -1.556856 2.552241 -0.292589 

 

TS2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 
Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.407153 -0.334539 0.291362 

2 1 0 4.441327 -0.28033 1.381457 

3 1 0 5.312369 -0.836521 -0.051218 

4 1 0 4.416501 0.684732 -0.101503 

5 1 0 3.15992 -2.11839 0.199498 

6 6 0 3.166791 -1.091255 -0.173636 

7 1 0 3.157926 -1.170468 -1.269918 

8 1 0 1.796586 0.866007 0.040959 

9 6 0 1.888997 -0.416082 0.229007 

10 1 0 1.885214 -0.432159 1.528017 

11 6 0 0.622993 -1.154312 -0.048009 

12 8 0 0.552739 -2.30434 -0.378831 

13 8 0 -0.452536 -0.367448 0.144961 

14 1 0 -1.883619 -1.734463 0.767312 

15 6 0 -1.704391 -1.007097 -0.027128 

16 1 0 -1.765342 -1.503164 -0.997197 

17 6 0 -2.756159 0.074443 0.041825 
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18 9 0 -2.739627 0.718756 1.20885 

19 9 0 -2.59991 0.980186 -0.927239 

20 9 0 -3.966923 -0.47961 -0.106448 

21 17 0 1.687255 2.382242 -0.181379 

 

TS3 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.052751 -1.331416 -0.672755 

2 1 0 3.959245 -0.946404 -1.690697 

3 1 0 5.000296 -0.989865 -0.255638 

4 1 0 4.087209 -2.42709 -0.731239 

5 1 0 2.982315 0.500937 0.155062 

6 6 0 2.895482 -0.903438 0.17664 

7 1 0 2.986 -1.03549 1.254356 

8 1 0 1.322289 -2.184586 -0.516339 

9 6 0 1.514884 -1.111054 -0.372654 

10 1 0 1.395487 -0.644518 -1.354052 

11 6 0 0.447479 -0.591302 0.558919 

12 8 0 0.583862 -0.376787 1.728671 

13 8 0 -0.717876 -0.412414 -0.091341 

14 1 0 -1.568578 1.086348 1.064039 

15 6 0 -1.780768 0.076613 0.707566 

16 1 0 -1.969654 -0.578447 1.559764 

17 6 0 -3.005934 0.105482 -0.17442 

18 9 0 -2.843601 0.897097 -1.235612 

19 9 0 -3.325827 -1.112685 -0.620523 

20 9 0 -4.046751 0.569863 0.52963 

21 17 0 2.945868 1.93382 -0.116772 

 

TS4 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -3.817565 -0.972622 0.808044 
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2 1 0 -4.105523 0.371694 0.271603 

3 1 0 -4.743805 -1.458549 0.513613 

4 1 0 -3.745706 -0.718085 1.8637 

5 1 0 -2.727321 -1.332407 -0.994869 

6 6 0 -2.567048 -1.360532 0.08619 

7 1 0 -2.336594 -2.409745 0.320527 

8 1 0 -1.192761 -0.494635 1.538841 

9 6 0 -1.374318 -0.488233 0.459585 

10 1 0 -1.54383 0.557173 0.183493 

11 6 0 -0.114354 -0.950776 -0.219555 

12 8 0 -0.014283 -1.881165 -0.96839 

13 8 0 0.936505 -0.175702 0.122726 

14 1 0 2.131276 -0.458036 -1.553473 

15 6 0 2.170377 -0.542436 -0.465837 

16 1 0 2.452939 -1.560635 -0.192026 

17 6 0 3.205865 0.417948 0.068173 

18 9 0 2.938438 1.681171 -0.268355 

19 9 0 3.300373 0.361284 1.398767 

20 9 0 4.404738 0.102969 -0.441481 

21 17 0 -4.25742 1.648779 -0.341534 

 

TS5 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 3.442347 -1.194724 -0.000368 

2 1 0 3.58564 -1.762182 -0.917348 

3 1 0 4.707113 -0.461212 0.000017 

4 1 0 3.585403 -1.762681 0.916341 

5 1 0 2.527103 0.531839 -0.877248 

6 6 0 2.410313 -0.108631 -0.000209 

7 1 0 2.526985 0.531455 0.877131 

8 1 0 0.830712 -1.34392 0.874335 

9 6 0 0.999482 -0.709124 -0.000443 

10 1 0 0.83089 -1.343559 -0.875525 

11 6 0 -0.059195 0.363154 -0.00038 

12 8 0 0.127798 1.545451 -0.000621 

13 8 0 -1.295596 -0.181291 -0.000043 
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14 1 0 -2.337164 1.381036 -0.890721 

15 6 0 -2.361573 0.750572 -0.000035 

16 1 0 -2.336961 1.38125 0.890494 

17 6 0 -3.637802 -0.056138 0.000201 

18 9 0 -3.735844 -0.837393 -1.077874 

19 9 0 -3.735584 -0.837188 1.078447 

20 9 0 -4.687546 0.776379 0.000219 

21 17 0 5.887765 0.33811 0.000477 

 

HCl 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 1 0 0 0 -1.209319 

2 17 0 0 0 0.071136 
 

 

 

 

 

   
      

  
      
      P1 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.677537 -0.794744 0.068245 

2 1 0 4.709408 -1.31773 -0.892945 

3 1 0 5.644348 -0.307732 0.215809 

4 1 0 4.558163 -1.547015 0.854684 

5 1 0 3.683393 0.980742 -0.675185 

6 6 0 3.541527 0.224108 0.102834 

7 1 0 3.540051 0.76073 1.057287 

8 1 0 1.984885 -1.195776 0.679339 

9 6 0 2.186862 -0.446301 -0.095837 

10 1 0 2.14001 -0.984899 -1.051307 

11 6 0 1.053434 0.533835 -0.090548 

12 8 0 1.10339 1.725787 -0.009329 

13 8 0 -0.163647 -0.133369 -0.205083 

14 6 0 -1.276345 0.635797 -0.320041 

15 1 0 -1.219767 1.637132 0.110495 

16 6 0 -2.517077 -0.157488 0.010634 

17 9 0 -2.577029 -1.296076 -0.679387 
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18 9 0 -2.547384 -0.466998 1.317974 

19 9 0 -3.603816 0.570181 -0.264654 

 

 

P2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.527265 0.714894 0.320511 

2 1 0 -4.75492 1.158983 -0.65342 

3 1 0 -5.424194 0.202905 0.675521 

4 1 0 -4.299674 1.524772 1.019502 

5 1 0 -3.605477 -1.087515 -0.461103 

6 6 0 -3.357156 -0.25979 0.221444 

7 1 0 -3.141033 -0.727697 1.18735 

8 6 0 -2.106272 0.381927 -0.302227 

9 1 0 -2.199794 1.04671 -1.164168 

10 6 0 -0.870152 -0.451376 -0.30835 

11 8 0 -0.774506 -1.5422 0.192505 

12 8 0 0.138423 0.187444 -0.950077 

13 1 0 1.878979 -0.259058 -1.903189 

14 6 0 1.405333 -0.447216 -0.939104 

15 1 0 1.310331 -1.517998 -0.74869 

16 6 0 2.258206 0.173972 0.150428 

17 9 0 2.476442 1.476247 -0.071843 

18 9 0 1.683666 0.056551 1.351678 

19 9 0 3.451923 -0.441412 0.192673 
 

  

   

   P3 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.762737 -0.71963 -0.104763 

2 1 0 4.598233 -1.670528 -0.620505 

3 1 0 5.628165 -0.22551 -0.551094 

4 1 0 5.009366 -0.946191 0.942643 
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5 6 0 3.544714 0.150734 -0.16573 

6 1 0 3.657763 1.2004 0.110193 

7 1 0 2.241137 -0.801778 1.246842 

8 6 0 2.225115 -0.464338 0.197695 

9 1 0 2.01098 -1.354541 -0.403618 

10 6 0 1.08293 0.514917 0.063794 

11 8 0 1.187291 1.713547 0.019891 

12 8 0 -0.103471 -0.122888 0.022519 

13 1 0 -1.226702 1.247862 -1.059941 

14 6 0 -1.233455 0.72529 -0.099771 

15 1 0 -1.269623 1.455033 0.712966 

16 6 0 -2.451062 -0.167376 -0.022551 

17 9 0 -2.469078 -1.079447 -1.001027 

18 9 0 -2.516227 -0.820961 1.145261 

19 9 0 -3.559778 0.581785 -0.136323 
 

   

   

   P4 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.734002 -0.81107 -0.008271 

2 1 0 -5.742802 -0.418984 0.105172 

3 1 0 -4.646207 -1.681801 -0.658068 

4 1 0 -3.701874 0.835092 0.890421 

5 6 0 -3.596564 0.159688 0.034782 

6 1 0 -3.650575 0.805626 -0.855726 

7 1 0 -2.108829 -1.221274 -0.762865 

8 6 0 -2.23452 -0.525658 0.075358 

9 1 0 -2.1153 -1.120592 0.988551 

10 6 0 -1.108945 0.472878 0.016468 

11 8 0 -1.225475 1.67043 -0.057003 

12 8 0 0.093873 -0.140694 0.050884 

13 1 0 1.242982 1.395306 0.853666 

14 6 0 1.21165 0.727837 -0.011469 

15 1 0 1.19923 1.322778 -0.928398 

16 6 0 2.440168 -0.15319 -0.00653 

17 9 0 2.535592 -0.875125 1.116414 

18 9 0 2.448941 -1.003829 -1.040751 

19 9 0 3.538741 0.61485 -0.096312 
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     P5 

 

  

 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.717354 -0.809886 -0.000131 

2 1 0 4.902241 -1.366918 -0.91812 

3 1 0 4.903078 -1.365382 0.918618 

4 1 0 3.683109 0.850279 -0.879657 

5 6 0 3.611856 0.202611 -0.00049 

6 1 0 3.683671 0.851554 0.877686 

7 1 0 2.12301 -1.140876 0.877507 

8 6 0 2.245366 -0.495268 0.000443 

9 1 0 2.122398 -1.142129 -0.8756 

10 6 0 1.112874 0.501057 0.000189 

11 8 0 1.219241 1.700242 0.000092 

12 8 0 -0.084217 -0.127018 0.000128 

13 1 0 -1.227867 1.363508 -0.892117 

14 6 0 -1.211543 0.732193 -0.000004 

15 1 0 -1.228006 1.363596 0.892046 

16 6 0 -2.429521 -0.163288 -0.000053 

17 9 0 -2.470141 -0.952234 -1.081047 

18 9 0 -2.470323 -0.952111 1.081021 

19 9 0 -3.539551 0.592797 -0.000178 

  

    

 

 

Table S-II: Vibrational frequencies of reactants (R), transition states (TSs), and products (P) 

at M06-2X/6-31+G(d,p) level of theory. 

2,2,2-

TFEB 

TS1 TS2 TS3 TS4 TS5 

21.6144 -1023.0477 -907.3829 -491.0936 -606.588 -672.7545 

41.127 16.5275 21.8538 13.4121 23.8747 12.3048 

50.5152 41.4101 32.8872 36.7224 33.5426 36.1272 

80.3745 54.0532 44.9075 57.8678 46.9912 37.7648 

93.8485 55.5237 55.2268 65.2139 57.7247 46.0669 

177.0352 74.0256 65.0139 82.0511 81.382 59.1304 

185.9047 81.236 86.8387 115.1858 99.0862 78.8635 
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249.3014 96.7503 128.0053 121.7403 135.0586 94.3263 

249.4572 169.5142 148.3531 176.3808 178.7843 180.7945 

312.2399 201.697 230.5585 182.1751 194.4186 188.6765 

361.9196 252.9484 248.218 205.6815 251.2612 233.8767 

362.874 253.7454 273.0343 253.1307 314.3402 309.4355 

478.3891 303.6311 321.1126 314.5462 363.3316 343.6127 

533.8392 313.862 367.5945 360.4152 367.0869 367.3451 

574.7319 361.1787 394.0253 363.4821 400.4119 388.3532 

580.9253 460.476 435.6768 476.3787 480.534 481.6315 

642.924 496.8801 493.1118 536.8977 537.2347 536.4071 

739.6285 541.7571 532.4129 567.3422 577.5341 576.5011 

748.4497 567.0755 567.4035 585.0645 580.4912 581.5176 

874.8446 578.496 635.6203 617.8845 641.8539 626.8179 

883.5395 654.1825 681.2679 647.9407 645.2228 644.4491 

923.2902 738.7247 715.3051 745.5353 735.8071 737.0161 

981.5614 750.0624 734.8484 781.4965 749.4054 746.522 

989.2755 864.7309 870.5093 849.5062 801.0592 783.1295 

1071.9709 882.8379 873.3592 877.4295 857.7153 835.4879 

1099.5468 889.1473 906.524 915.4015 876.0064 877.0348 

1128.308 926.6957 922.4014 924.644 909.8273 883.168 

1155.043 963.8247 975.7562 963.929 966.2199 984.53 

1214.9764 983.8054 1018.6345 980.3371 984.2443 984.5731 

1232.175 1071.7313 1053.234 995.5094 994.6665 1039.2986 

1238.3335 1116.257 1088.2869 1097.4618 1100.6987 1078.9422 

1251.1089 1126.9574 1097.6763 1129.9141 1103.5218 1118.2753 

1318.4578 1141.2493 1169.9578 1149.6428 1141.2242 1118.9398 

1323.0047 1154.2726 1180.2739 1191.595 1174.5491 1167.7583 

1334.8886 1237.8756 1218.4108 1216.4248 1216.0498 1219.2964 

1349.4505 1249.4563 1239.2068 1242.8565 1217.7568 1234.7341 

1420.6208 1251.1953 1251.0509 1248.0191 1239.8943 1241.067 

1430.3825 1266.9799 1272.0942 1264.8343 1246.1189 1251.6048 

1464.6407 1320.759 1314.9097 1319.3735 1305.7626 1314.8501 

1473.2978 1321.5456 1344.234 1338.8854 1322.7581 1318.7664 

1498.0711 1329.4989 1363.0248 1352.7263 1337.4744 1338.56 

1501.9985 1416.0087 1425.6896 1413.3271 1361.1284 1339.8672 

1509.6741 1427.5083 1434.4781 1446.8751 1433.9938 1411.5674 

1514.3723 1454.4461 1454.861 1447.6481 1463.7365 1461.8143 

1873.2816 1458.9307 1462.6221 1475.6146 1466.1606 1472.026 

3066.0297 1498.1717 1489.3069 1483.4563 1474.0095 1475.8091 

3071.7724 1509.6402 1506.2438 1494.2614 1475.6344 1495.8198 
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3087.9497 1513.8154 1511.7949 1494.7737 1501.8461 1503.4058 

3107.354 1916.3612 1857.5682 1878.4954 1868.9306 1878.715 

3111.6766 3063.8876 3035.3209 3030.1179 3036.0738 3079.3524 

3125.4315 3067.7633 3068.7529 3032.5016 3076.29 3092.4935 

3145.0261 3087.0023 3114.7063 3115.1591 3107.0372 3120.0466 

3153.8649 3107.1293 3134.1949 3119.7161 3117.4786 3120.9707 

3171.9528 3126.6269 3147.9308 3123.7973 3126.6964 3131.5027 

 3146.2893 3158.447 3163.7966 3136.3198 3144.7943 

 3150.1453 3172.1942 3182.8557 3179.4222 3181.6392 

 3196.2787 3203.3368 3187.8778 3238.8502 3232.5372 

 

P1 P2 P3 P4 P5 HCl 

34.25 29.8667 33.1953 17.8705 30.8250 3030.0679 

46.9291 49.9102 48.6836 50.1973 10.6563  

71.7118 55.5069 70.5741 58.6637 51.4025  

77.6697 63.5368 79.6019 84.1304 58.728  

92.1073 113.034 85.5808 106.9755 81.1632  

156.0989 174.7671 150.7247 180.4499 107.5419  

186.8464 242.7314 174.5174 186.8354 179.1535  

249.951 257.7119 181.7005 220.7415 185.9051  

256.9694 282.9299 250.7936 251.9161 247.214  

312.5439 329.169 314.2614 315.4578 314.7749  

333.8694 383.3708 357.9694 367.1768 336.0986  

363.6725 393.5452 366.8879 368.1522 367.5061  

460.7738 499.9686 386.7553 477.0326 458.811  

478.7351 531.6494 479.6657 495.8292 491.4939  

568.3238 571.7858 537.4599 537.4718 537.6144  

585.0607 593.4272 572.4156 575.1777 576.9618  

591.4459 670.4787 579.4338 578.6067 577.8952  

652.184 688.567 645.0255 645.0842 645.2252  

741.3514 746.5989 740.0007 741.2182 741.8661  

751.6453 783.4187 874.7955 757.8985 748.5  

883.1153 867.9061 908.142 873.9649 876.3198  

893.8033 902.179 933.7803 905.7113 877.4261  

929.3431 955.398 984.7931 983.9248 985.2427  

968.772 1015.0164 991.3711 991.0782 986.4514  

1072.5823 1060.9759 994.748 1010.4162 1030.673  

1123.7066 1067.7561 1092.7897 1097.6685 1099.9936  

1124.5363 1119.8729 1135.1393 1113.3257 1115.7298  
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1163.6078 1191.3607 1174.2172 1142.7555 1118.2911  

1178.974 1210.9226 1195.4959 1187.8127 1218.7636  

1234.5484 1238.0615 1217.8578 1218.3289 1222.3781  

1252.9065 1244.8898 1230.5722 1230.855 1237.0745  

1260.104 1274.3562 1238.2264 1238.1819 1242.2785  

1298.7055 1325.1336 1316.1254 1301.6134 1308.9968  

1327.32 1343.5878 1337.0411 1321.1532 1323.3075  

1339.4929 1358.0422 1345.2374 1337.2851 1336.6053  

1423.4178 1418.1929 1417.9511 1351.6201 1337.4815  

1433.3621 1447.6128 1448.0874 1429.4264 1406.3475  

1465.3472 1475.829 1452.8203 1464.067 1460.3117  

1497.6124 1484.2229 1477.5561 1475.585 1476.4949  

1502.5465 1494.8739 1487.7167 1478.9908 1481.1563  

1510.7609 1509.1273 1495.9487 1483.488 1501.0152  

1516.6614 1516.3174 1503.1991 1503.7087 1504.0287  

1894.9853 1781.13 1877.5495 1871.5744 1871.9791  

3062.9105 3037.5691 3001.2154 3013.5088 3075.5334  

3068.27 3069.771 3012.072 3074.6085 3084.1281  

3084.8277 3126.2852 3058.5812 3094.3305 3115.4915  

3108.4757 3128.7367 3068.1324 3119.101 3119.5925  

3125.3418 3150.0129 3118.5372 3120.4775 3135.4744  

3143.6672 3163.1119 3156.1672 3179.3294 3179.7782  

3155.291 3194.5038 3178.8171 3192.5158 3200.9846  

3283.5416 3237.9394 3257.6646 3299.2108 3309.6472  

 

Table S-III. Optimized geometries in Cartesian Coordinates of Haloalkoxy radical and its 

corresponding transition states (TS) and products (P) at M06-2X/6-31+G(d,p) level of theory  

 

Haloalkoxy radical (CH3CH2CH2C(O)OCH(O
.
)CF3) 

 

 
  

   Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

      

1 6 0 -4.811405 -0.777686 0.186915 

2 1 0 -4.76574 -1.188509 1.200779 

3 1 0 -5.771662 -0.268072 0.07582 

4 1 0 -4.795508 -1.618471 -0.514231 
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5 1 0 -3.691669 1.025799 0.617671 

6 6 0 -3.649008 0.177341 -0.072692 

7 1 0 -3.721133 0.600234 -1.079797 

8 1 0 -2.212143 -1.369889 -0.611658 

9 6 0 -2.303889 -0.523174 0.079582 

10 1 0 -2.182691 -0.944516 1.085037 

11 6 0 -1.137783 0.395646 -0.171012 

12 8 0 -1.193587 1.563578 -0.462851 

13 8 0 0.042205 -0.2564 -0.028023 

14 6 0 1.192139 0.539012 -0.247398 

15 1 0 1.212503 0.934995 -1.266101 

16 6 0 2.386461 -0.363891 -0.041766 

17 9 0 2.427822 -0.867344 1.198483 

18 9 0 2.391419 -1.393091 -0.898571 

19 9 0 3.515835 0.337677 -0.237257 

20 8 0 1.258041 1.624042 0.681724 

   

   

   

   

   

   TSO2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates (Angstroms) 

X Y Z 

1 6 0 -5.136623 -0.408066 -0.538443 

2 1 0 -5.300065 -1.334438 0.004645 

3 1 0 -6.02204 0.206373 -0.416694 

4 1 0 -5.047006 -0.653382 -1.592777 

5 1 0 -4.022162 0.585393 1.015464 

6 6 0 -3.896118 0.3241 -0.029478 

7 1 0 -3.772193 1.259267 -0.564931 

8 1 0 -2.462491 -0.786585 -1.227817 

9 6 0 -2.63363 -0.519025 -0.189007 

10 1 0 -2.714084 -1.458556 0.351157 

11 6 0 -1.395425 0.173811 0.308592 

12 8 0 -1.322001 1.237605 0.810634 

13 8 0 -0.297725 -0.599629 0.085953 

14 6 0 0.914501 -0.237623 0.614525 

15 1 0 1.114636 1.123929 0.241515 
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16 6 0 2.025487 -0.902779 -0.198199 

17 9 0 1.953461 -2.211948 -0.077998 

18 9 0 1.918097 -0.601478 -1.473851 

19 9 0 3.19744 -0.507093 0.233305 

20 8 0 1.067032 -0.145595 1.855901 

21 8 0 1.286252 2.233845 -0.260119 

22 8 0 2.43335 2.318793 -0.71132 

 

TSα-H 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.921049 -0.697862 0.194017 

2 1 0 -4.900251 -1.08767 1.216953 

3 1 0 -5.858088 -0.15091 0.063852 

4 1 0 -4.935493 -1.553905 -0.488449 

5 1 0 -3.729375 1.066048 0.59458 

6 6 0 -3.717483 0.201455 -0.076717 

7 1 0 -3.764257 0.604582 -1.093379 

8 1 0 -2.343287 -1.416389 -0.569824 

9 6 0 -2.4043 -0.551453 0.10198 

10 1 0 -2.30842 -0.955131 1.117366 

11 6 0 -1.198623 0.311742 -0.158922 

12 8 0 -1.202913 1.474231 -0.476644 

13 8 0 -0.138008 -0.331602 -0.004959 

14 6 0 1.336936 0.591794 -0.287885 

15 1 0 0.029293 1.28942 -0.769756 

16 6 0 2.490523 -0.35575 -0.052678 

17 9 0 2.50144 -0.832885 1.198568 

18 9 0 2.458343 -1.402984 -0.886739 

19 9 0 3.649922 0.293205 -0.254054 

20 8 0 1.441735 1.693419 0.617842 
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TSC-H 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.793767 -0.797615 0.125579 

2 1 0 -4.748676 -1.28842 1.103258 

3 1 0 -5.756705 -0.286188 0.052534 

4 1 0 -4.770782 -1.579152 -0.640874 

5 1 0 -3.686068 0.971704 0.703877 

6 6 0 -3.636306 0.181804 -0.052353 

7 1 0 -3.707949 0.683945 -1.022416 

8 1 0 -2.188663 -1.308838 -0.70909 

9 6 0 -2.287502 -0.521026 0.047706 

10 1 0 -2.166792 -1.021209 1.016417 

11 6 0 -1.126143 0.421601 -0.124143 

12 8 0 -1.188026 1.608891 -0.321269 

13 8 0 0.057273 -0.233111 -0.030008 

14 6 0 1.177739 0.565821 -0.177386 

15 1 0 1.211343 1.327343 -1.748204 

16 6 0 2.376796 -0.343889 -0.040943 

17 9 0 2.41746 -0.945263 1.15492 

18 9 0 2.390425 -1.300763 -0.977745 

19 9 0 3.502552 0.377551 -0.17547 

20 8 0 1.225185 1.408833 0.671077 

 

TSC-C 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.881592 -0.895455 0.270126 

2 1 0 -4.995822 -0.723858 1.345488 

3 1 0 -5.833875 -0.655218 -0.209037 

4 1 0 -4.691214 -1.963318 0.121017 

5 1 0 -3.964808 1.01661 -0.170752 

6 6 0 -3.74944 -0.048289 -0.304748 

7 1 0 -3.663343 -0.209321 -1.384203 

8 1 0 -2.146435 -1.429966 0.225277 
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9 6 0 -2.415992 -0.374742 0.357225 

10 1 0 -2.453559 -0.210101 1.441276 

11 6 0 -1.281191 0.4511 -0.179234 

12 8 0 -1.346052 1.294756 -1.03377 

13 8 0 -0.104719 0.123518 0.438632 

14 6 0 1.028284 0.873997 0.063042 

15 1 0 0.875257 1.339235 -0.930713 

16 6 0 2.60909 -0.468975 -0.09149 

17 9 0 2.871998 -1.044636 1.083389 

18 9 0 2.31737 -1.428283 -0.975328 

19 9 0 3.706346 0.16537 -0.506822 

20 8 0 1.320448 1.878985 0.902759 

 

TSC-O 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -5.185912 -0.608113 0.231208 

2 1 0 -5.07978 -1.460137 0.910686 

3 1 0 -6.056407 -0.031198 0.553017 

4 1 0 -5.395975 -1.002606 -0.76832 

5 1 0 -3.742846 0.661749 1.229142 

6 6 0 -3.926531 0.254379 0.229813 

7 1 0 -4.055755 1.116327 -0.432694 

8 1 0 -2.83524 -0.947657 -1.227506 

9 6 0 -2.705484 -0.540795 -0.216963 

10 1 0 -2.5293 -1.407147 0.43271 

11 6 0 -1.44546 0.277688 -0.21868 

12 8 0 -1.338823 1.43557 0.088126 

13 8 0 -0.376874 -0.472575 -0.629027 

14 6 0 1.715707 0.596602 -0.607505 

15 1 0 2.081455 0.757414 -1.64084 

16 6 0 2.692844 -0.3595 0.100352 

17 9 0 2.33015 -0.572142 1.366876 

18 9 0 2.728594 -1.536804 -0.531487 

19 9 0 3.921867 0.158497 0.093445 

20 8 0 1.705368 1.805219 -0.024731 

 



17 

 

Table S-IV. Vibartional frequencies of  haloalkoxy radical and its corresponding transition states (TS) 

 and products (P) at M06-2X/6-31+G(d,p) level of theory. 

  

 

Haloalkoxy radical TSO2(O2 

reaction) 

TSα-H(α-ester 

rearrangement) 

TSC-H(C-

H bond 

scission) 

TSC-C(C-

C bond 

scission) 

TSC-

O(C-O 

bond 

scission) 

18.5393 -1650.4571 -1112.7272 -937.069 -396.4396 -619.672 

41.5901 38.2772 20.7603 40.5862 27.7032 9.9269 

45.2432 49.9292 52.7916 54.768 31.3889 46.9648 

59.3451 58.2641 54.8997 59.1931 46.8729 74.8893 

101.1867 64.4424 89.987 82.2553 89.4941 86.1607 

125.4384 83.5724 115.0419 105.0721 97.2895 123.0334 

207.7081 85.2335 152.8152 116.3515 121.7052 140.6273 

216.7969 107.2025 229.3744 200.0841 160.9319 226.3937 

238.2458 148.4664 233.2812 227.6972 169.6498 236.8708 

265.3325 177.6199 242.6909 243.9531 217.4856 259.8013 

313.8954 188.6048 278.6203 269.186 238.4369 268.5103 

361.9539 231.1978 333.5439 306.8721 282.9282 316.9185 

378.5433 252.8401 371.4256 357.5409 331.0406 385.6545 

458.0442 266.1534 395.4089 396.2933 343.3863 455.8624 

522.2721 290.7933 487.2695 451.87 421.7206 472.2494 

566.3948 312.0292 526.9014 512.3303 522.5951 540.7816 

591.9899 361.4459 566.5749 533.7716 532.4252 598.3065 

636.4753 392.2149 587.3264 558.1827 570.934 638.9305 

676.0513 467.8322 643.9718 572.4913 573.9256 659.8946 

749.0568 529.0225 712.7075 605.4114 659.5804 709.5806 

750.2569 541.5033 747.8844 663.898 747.0736 781.6635 

875.3307 569.6354 756.551 734.5658 749.0369 818.1915 

883.6244 598.3839 779.4441 756.9687 883.3508 914.6749 

926.7041 664.0129 890.5829 775.0375 916.9907 970.1838 

976.8628 723.6214 924.088 872.3836 949.6297 977.0741 

1058.6831 752.7541 932.2746 889.6501 987.2676 1048.966 

1072.4166 762.1926 1015.4317 933.3308 1043.2378 1095.128 

1119.5211 878.819 1073.4611 944.7376 1073.2616 1124.104 

1128.2172 886.7567 1135.2998 1070.9311 1101.5114 1222.963 

1149.4181 931.9994 1138.8818 1117.1465 1126.8277 1241.596 

1182.7423 977.2545 1186.5814 1125.593 1148.6203 1274.246 

1194.37 1044.4649 1255.9316 1133.1151 1183.5171 1321.688 

1251.4759 1072.5151 1264.1543 1160.1663 1251.6283 1375.853 
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1270.9642 1105.2885 1269.1901 1253.1024 1321.2452 1422.077 

1306.7324 1128.2325 1290.1607 1257.5106 1326.4218 1426.865 

1314.5739 1142.8514 1323.5473 1305.2651 1332.3375 1448.531 

1323.8895 1184.9639 1330.4882 1325.7555 1353.2505 1486.707 

1339.9285 1251.1957 1394.3653 1330.2909 1361.1343 1535.517 

1351.1124 1267.2906 1428.9958 1371.7072 1422.142 1568.071 

1422.6948 1289.1078 1458.1144 1420.8919 1431.4089 1576.683 

1431.8102 1324.1536 1496.4447 1431.2554 1460.5368 1605.992 

1463.9374 1328.66 1502.8863 1463.8973 1498.8024 1635.105 

1499.8153 1338.0582 1508.8425 1502.6281 1508.0866 1644.435 

1507.568 1364.6823 1517.1205 1508.2963 1514.4548 1652.179 

1515.1886 1420.0374 1600.1836 1517.2575 1659.8531 1667.986 

1883.577 1430.5693 1678.0957 1794.8501 1890.422 1761.661 

2999.7527 1462.0833 1792.8961 1926.1378 3061.217 3195.695 

3060.9876 1501.1979 3063.8 3062.9143 3068.2774 3215.029 

3070.9895 1509.9474 3070.5689 3068.9879 3086.1278 3226.217 

3086.7333 1517.4543 3088.1167 3087.4039 3104.7556 3239.123 

3107.971 1617.1851 3120.7596 3109.456 3105.412 3247.756 

3124.5961 1694.9093 3134.0996 3126.2644 3124.0572 3264.688 

3143.5832 1888.8555 3148.901 3145.3299 3143.6021 3275.489 

3151.1666 3062.8913 3154.7679 3151.7899 3147.1805 3392.194 

 3068.9852     

 3088.4202     

 3106.6376     

 3125.783     

 3144.9791     

 3151.968     

 Table S-V: Summary of average values of the rate coefficients of different bath gases and 

various fluence its corresponding rate coefficients relative to ethane as a reference 

compound at 298 K. 

 

 
Buffer gas (k2,2,2-TFEB/kethane) k×10

11
 

N2 1.11± 0.63 6.60 ± 3.74 

Ethane 

N2-O2 1.00 ± 0.05 6.01 ± 0.31 

Laser fluence    

50 mJ pulse
−1

 0.99 ± 0.04 5.87 ± 0.24 

75 mJ pulse
−1

 1.15 ± 0.02 6.82 ± 0.13 

100 mJ pulse
−1

 1.18 ± 0.06 6.94 ± 0.36 

 



19 

 

 

33: Complete Reference  

Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.; Cheeseman, 

J. R.; Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, 

M.; Li, X.; Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J. L.; 

Hada, M.; Ehara, M.; Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; 

Honda, Y.; Kitao, O.; Nakai, H.; Vreven, T.; Montgomery, J. A.; Jr., Peralta, J. E.; 

Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.; Kudin, K. N.; Staroverov, V. N.; 

Keith, T.; Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.; Burant, J. C.; 

Iyengar, S. S.; Tomasi, J.; Cossi, M.; Rega, N.; Millam, J. M.; Klene, M.; Knox, J. E.; 

Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R. E.; 

Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski, J. W.; Martin, R. L.; 

Morokuma, K.; Zakrzewski, V. G.; Voth, G. A.; Salvador, P.; Dannenberg, J. J.; 

Dapprich, S.; Daniels, A. D.; Farkas, O.; Foresman, J. B.; Ortiz, J. V.; Cioslowski, J.; 

Fox, D. J. Gaussian 09, Revision B.01, Gaussian, Inc., Wallingford CT, 2010. 

 



11306 | Phys. Chem. Chem. Phys., 2018, 20, 11306--11316 This journal is© the Owner Societies 2018

Cite this:Phys.Chem.Chem.Phys.,

2018, 20, 11306

Products and mechanism of the OH-initiated
photo-oxidation of perfluoro ethyl vinyl ether,
C2F5OCFQQQCF2

A. J. C. Bunkan,a G. Srinivasulu,a D. Amedro,a L. Vereecken, b T. J. Wallington c

and J. N. Crowley *a

The OH-initiated photo-oxidation of perfluoro ethyl vinyl ether (C2F5OCFQCF2, PEVE) in air (298 K, 50 and

750 Torr total pressure) was studied in a photochemical reactor using in situ detection of PEVE and its

products by Fourier transform IR absorption spectroscopy. The relative rate technique was used to derive

the rate coefficient, k1, for the reaction of PEVE with OH as k1 = (2.8 � 0.3) � 10�12 cm3 molecule�1 s�1.

The photo-oxidation of PEVE in the presence of NOx at 1 bar results in formation of C2F5OCFO,

FC(O)C(O)F and CF2O in molar yields of 0.50 � 0.07, 0.46 � 0.07 and 1.50 � 0.22, respectively.

FC(O)C(O)F and CF2O are formed partially in secondary, most likely heterogeneous processes. At a

reduced pressure of 50 Torr, the product distribution is shifted towards formation of FC(O)C(O)F,

indicating the important role of collisional quenching of initially formed association complexes, and

enabling details of the reaction mechanism to be elucidated. An atmospheric photo-oxidation mechanism

for PEVE is presented and the environmental implications of PEVE release and degradation are discussed.

1 Introduction

The thermal and chemical resistance of fluoropolymers has led
to their use in many industrial processes and to their produc-
tion in large quantities1,2 and thus to their release to the
environment. We recently presented3 the first detailed kinetic
study on the reaction of perfluoro ethyl vinyl ether (C2F5OCFQCF2,
henceforth referred to as PEVE) with OH radicals (R1), determining
the rate coefficient, k1, using absolute and relative-rate techniques.
k1 was found to be independent of pressure but it has a significant
negative temperature dependence, indicating that the first step is
addition of OH to the CQC double bond. A room temperature
value of k1 close to 3 � 10�12 cm3 molecule�1 s�1 implies an
atmospheric lifetime of a few days, indicating that PEVE is not
an important greenhouse gas. The main environmental concern
about fluorinated vinyl ethers is whether their photo-oxidation
leads to formation of persistent, fluorinated pollutants in the
environment.

The products formed in the atmospheric photo-oxidation
of organic trace gases depends on the fate of peroxy-radicals

formed in the reaction between the initially generated organic
radical fragments and O2. The chemistry is typically described
as either ‘‘high NOx’’ where the peroxy radicals react with NO to
form oxy radicals, which then propagate the radical chain, or
‘‘low NOx’’ where the dominating fate of the peroxy radical is
reaction with HO2 or other peroxy radicals. Most short lived
anthropogenic pollutants are oxidized under high NOx condi-
tions, but as the two limiting cases have different mechanisms,
differences in their product distribution provide valuable infor-
mation about key reaction steps.

Extending our kinetics study, this work is a detailed
examination of the products formed in the OH-initiated atmo-
spheric degradation of PEVE in air, with the aim of deriving a
detailed reaction mechanism applicable to atmospheric condi-
tions (both high and low NOx). We also present a new measure-
ment of the rate coefficient, k1, for the title reaction.

OH + PEVE - products (R1)

2 Experimental methods

The experimental set-up used to study the OH-initiated photo-
oxidation of PEVE has been described in detail previously4 and
only a brief summary of its central components is given here.
The reaction volume is a 44 l cylindrical quartz chamber
equipped with a White-type multiple reflection mirror system
resulting in a 43.7 m optical path length. Infrared spectra of the
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cell contents were recorded using a Bruker Vector FTIR instru-
ment with a liquid N2-cooled MCT detector. The spectrometer
was operated at a resolution of 0.5 cm�1 using boxcar
apodization.

The quartz reactor was at room temperature (298 � 2 K) and
for most experiments 1 bar total pressure. Six external, radially
mounted, UV photolysis lamps provided a homogeneous light
flux within the reactor for radical generation.

For the determination of k1 and for the product study in
high-NOx conditions, OH radicals were generated by photolysis
of methyl nitrite (2–10 � 1014 molecule cm�3)5 in the presence
of up to 4 � 1014 molecule cm�3 NO using six Philips TL08
lamps (lmax B 350 nm):

CH3ONO + hn - CH3O + NO (R2)

CH3O + O2 - CH2O + HO2 (R3)

HO2 + NO - OH + NO2 (R4)

Under these conditions, the dominant fate of the organic
peroxy radicals formed will be reaction with NO.

As the methyl nitrite based OH generation scheme is unsuitable
for NOx free photo-oxidation, we also generated OH radicals by
photolysis of ozone (1–2 � 1014 molecule cm�3) at 254 nm in a
large excess of hydrogen (up to 2� 1017 molecule cm�3). The large
excess of H2 ensures that O(1D) does not react with PEVE. As
desribed previously,3 variations in [H2] in this range did not lead to
changes in the observed kinetics in a related system, confirming
that unwanted O(1D) reactions were not important.

O3 + hn - O(1D) + O2 (R5)

O(1D) + H2 - OH + H (R6)

OH + H2 - H2O + H (R7)

H + O2 + M - HO2 + M (R8)

H + O3 - OH + O2 (R9)

HO2 + O3 - OH + 2O2 (R10)

This OH radical generation scheme generates both OH and
HO2 radicals, and under these conditions, the organic peroxy
radicals formed in the PEVE photo-oxidation will either react
with HO2 radicals or undergo self-reaction.

Chemicals

Synthetic air (Westfalen), hydrogen (Westfalen 99.999%), ethylene
(Matheson, Res. Pur.) and PEVE (Merck, 99%) were used as
supplied without further purification. Ozone was generated by
flowing air over a low-pressure Hg ‘‘Penray’’ lamp (thereby
dissociating O2 to ground state O-atoms, which recombine with
O2 to form O3) before entering the reaction cell.

Methyl nitrite was prepared by the drop-wise addition of
50% sulphuric acid (Sigma-Aldrich) to a saturated solution of
sodium nitrite in 50% methanol (Merck) in a three-necked round
flask with a stirring magnet at 0 1C. To collect the resulting methyl
nitrite, a slow flow of nitrogen was passed over the reaction
mixture and into a trap at �78 1C. The resulting yellow liquid

was then purified by vacuum distillation. Finally, a gas-phase
sample of CH3ONO, diluted in nitrogen was prepared and
stored in a blackened glass bulb at 298 K. The IR spectrum of
a dilute gas-phase sample of methyl nitrite revealed minor
impurities of methanol only (o0.3%).

3 Results
3.1 Infrared spectrum of PEVE

The IR spectrum of PEVE is characterized by a progression of
strong absorption bands in the range 1050–1400 cm�1 (shown in
Fig. 1A), a weak CQC stretching mode at 1842 cm�1 and weaker
absorption features at 749 to 840 cm�1. The spectrum closely
resembles that of perfluoro methyl vinyl ether (CF3OCFQCF2,
henceforth referred to as PMVE) previously reported and
assigned.6

The reference spectrum of PEVE was obtained by recording
spectra at different pressures of accurately diluted mixtures of
PEVE (0.3 to 3.0 � 1013 molecule cm�3) and converting to
absorption cross-sections after baseline correction and checking
for Beer–Lambert behaviour.

Fig. 1 Absorption cross section (base e) of PEVE, CF2O, FC(O)C(O)F and
C2F5OCFO in the C–F and C–O stretching region. The PEVE and C2F5OCFO
spectra were obtained in this study, those of CF2O and CF(O)CFO have been
reported previously.7
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3.2 Infrared spectra of photo-oxidation products

Using previously reported reference spectra (Fig. 1)7 CF2O and
FC(O)C(O)F were readily identified as products of the OH-
initiated oxidation of PEVE. The product spectrum obtained
following PEVE oxidation showed strong absorption features at
1100–1300 cm�1 in addition to a progression of carbonyl
absorption features at 1800–2000 cm�1.

After subtracting features due to CF2O and FC(O)C(O)F
(Fig. 1 panels B and C) the resulting spectrum is characterised
by three strong absorptions at 1128, 1173 and 1249 cm�1, one
at 1899 cm�1 and some weaker absorptions at 720, 757, 853,
950 and 1218 cm�1 (Fig. 1D). The spectrum has some similar
spectral features to PEVE, but without the two vinylic C–F
stretching modes at 1345 and 1296 cm�1. The other features
in the range 1000–1300 cm�1 are somewhat blue-shifted com-
pared to the PEVE spectrum and the weak CQC-stretching
absorption band at 1842 cm�1 is replaced by a much stronger
absorption at 1899 cm�1. The initial assignment of this spec-
trum to C2F5OCFO was based on similarities to the spectra of
perfluoromethyl fluoroformate.8 This assignment was indepen-
dently confirmed by experiments in which the oxidation of
PEVE was initiated by reaction with Cl-atoms rather than OH.
In this case, only CF2O and C2F5OCFO are observed as products
(see Fig. 2). This is in agreement with the results of Mashino
et al.7 who observed CF3OCFO as a photo-oxidation product of
the Cl initiated oxidation of PMVE with a yield of 100%. The
reasons for the simplified product distribution when using Cl
rather than OH to initiate the oxidation of PEVE is discussed
later when we examine details of the reaction mechanism.

PEVE + Cl(O2) - C2F5OCFO + CF2O (R11)

As each PEVE lost by reaction with Cl forms one molecule of
C2F5OCFO, we were able to put the C2F5OCFO spectrum on an
absolute basis. Once spectral features corresponding to water
and CF2O had been subtracted, the calibrated C2F5OCFO
absorption spectrum was obtained, as displayed in Fig. 1D.

3.3 Relative-rate measurements of k1

In our previous paper3 on the kinetics of the reaction between
OH and PEVE we reported a rate coefficient under NOx free
conditions in 50 and 100 Torr N2 and in 1 bar air. In this work
we have measured the rate coefficient of PEVE with OH radicals
relative to that of ethylene with NOx present.

In the absence of loss processes other than reaction with
OH, the depletion factors, ln(initial concentration/concen-
tration after time t), for reactant and reference are described by:

ln
½PEVE�0
½PEVE�t

� �
¼ k1

k12
ln
½ethylene�0
½ethylene�t

� �
(i)

[PEVE]0, [ethylene]0, [PEVE]t and [ethylene]t are the concentra-
tions of PEVE and ethylene at times t0 and t respectively, and k1 and
k12 are the rate coefficients of reactions (1) and (12), respectively.

PEVE + OH - Products (R1)

C2H4 + OH - Products (R12)

The initial concentration ranges used for PEVE and ethylene
were (1.3–2.9) � 1013 molecule cm�3 and (0.8–2.9) � 1014

molecule cm�3, respectively. A potential interference in relative
rate measurements of fluorocarbons is the reaction of CF3O
radicals with organics like ethylene.9

CF3O + C2H4 - Products (R13)

To minimise the impact of (R13), high concentrations
((1–4) � 1014 molecule cm�3) of NO were added to the mixture.
NO reacts rapidly with CF3O (k14(298 K) = 5.4 � 10�11 cm3

molecule�1 s�1) forming CF2O and FNO.10,11

CF3O + NO - CF2O + FNO (R14)

The relative concentrations of NO and C2H4 used, and the
rate coefficients for their reactions with CF3O, ensure that CF3O
reacts predominantly (to 80%) with NO and variation of [NO] by
a factor of four did not result in any significant changes in the
measured rate coefficients. We thus conclude that our deriva-
tion of k1 is not significantly influenced by undesired reactions
of CF3O radicals.

A typical experiment lasted around one hour during
which the photolysis lamps were switched on for 5–10 periods

Fig. 2 Infrared spectrum acquired before (A) and after 360 s photolysis (B) of a
mixture of 3.3� 1013 molecule cm�3 PEVE and 2.6 � 1014 molecule cm�3 Cl2.
Panel (C) shows the spectrum of C2F5OCFO obtained by subtracting water
and CF2O.
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of 10–300 s. The intermittent acquisition of FTIR spectra
(128 scans at 0.5 cm�1 resolution) took E5 min. The time depen-
dent depletion factors for PEVE and C2H4 were obtained by least
squares fitting to reference spectra in the range 1080–1260 cm�1 for
PEVE and 3030–3180 cm�1 for ethylene. Absorption by reaction
products were accounted for by including reference spectra of CF2O,
FC(O)C(O)F and C2F5OCFO as well as CH3ONO and its degrada-
tion products in the fit procedure (DOASIS12). An example
spectrum with fit residuals is shown in Fig. 3.

A total of six relative rate experiments were performed under
different experimental conditions, which are summarised in
Table 1 and Fig. 4. A linear, least squares fit to all data (solid
line in Fig. 4) gives k1/k12 = 0.361 � 0.006 (2s). From this k1 can
be determined using an evaluated literature value13 for k11

(7.8 � 10�12 cm3 molecule�1 s�1 at 298 K and 1 bar pressure)
to give: k1 = (2.8 � 0.3) � 10�12 cm3 molecule�1 s�1 where the
uncertainty includes assessment of the accuracy of the refer-
ence rate coefficient.13 The rate coefficient is in good agreement
with the value (k1 = (3.0 � 0.3) � 10�12 cm3 molecule�1 s�1)
from our previous kinetic study on the title reaction3 and for
other perfluoro vinyl ethers for which the OH-rate coefficients
fall in the range (2.2–3.4) � 10�12 cm3 molecule�1 s�1.7,14,15 The
rate coefficients and trends therein for different vinyl ethers
are discussed in our previous publication3 and the interested
reader is referred to that publication for details.

3.4 Reaction products and yields (UNOx
) in air (with NOx)

Products of the OH-initiated photo-oxidation of PEVE were
detected and quantified in a separate series of experiments.
In these experiments, NO is generated in the photolysis of
CH3ONO and in some experiments was also added to the initial
reaction mixture.

As mentioned above, C2F5OCFO FC(O)C(O)F and CF2O were
observed as products. The experiments were conducted with
several photolysis periods interrupted by spectrum acquisition
so that the time dependence of PEVE loss and product
formation could be analysed. Time dependent concentrations
of PEVE were obtained by fitting post photolysis spectra to
reference spectra between 1080 and 1360 cm�1. Not only PEVE
but also the fluorocarbon products (CF2O, FC(O)C(O)F and
C2F5OCFO) absorb in this range, as do CH3ONO, CH3ONO2 and
HNO3 and they were thus included in the spectral deconvolution
procedure. Compared to PEVE, the fluorinated products absorb
only weakly in this range (Fig. 1) and the concentrations of CF2O,
FC(O)C(O)F and C2F5OCFO were therefore obtained by analysing
the spectrum between 1855 and 2000 cm�1. In this range, the
spectra of CF2O, FC(O)C(O)F and C2F5OCFO have very distinct
carbonyl stretching modes (Fig. 1).

Concentration time profiles for PEVE, CF2O, FC(O)C(O)F
and C2F5OCFO from a single experiment are shown in Fig. 5.

Fig. 3 FTIR spectrum from a relative rate experiment in the spectral ranges
used in the analysis with residuals from the fitting of reference spectra.

Table 1 Rate coefficients and experimental conditions for the relative rate experiments

Expt no. P (Torr) [PEVE]a [C2H4]a [CH3ONO]a [NO]a [OH]b krel
c

1 750 2.9 0.8 8.6 2.0 3.7 0.367 � 0.010
2 750 2.8 1.5 8.2 2.1 7.4 0.368 � 0.010
3 750 1.3 1.5 9.7 2.1 5.8 0.359 � 0.020
4 750 2.9 1.5 9.8 1.0 11.9 0.354 � 0.006
5 750 2.7 1.5 8.9 3.9 2.8 0.369 � 0.016
6 750 2.8 2.9 8.6 2.0 5.6 0.358 � 0.008

a The initial concentrations of PEVE (units of 1013 molecule cm�3), C3H8, NO and CH3ONO (units 1014 molecule cm�3) were determined from
pressure measurements. b The OH concentration (units 108 molecule cm�3) was determined from the initial decay of PEVE. c 2s statistical error.

Fig. 4 Decay of PEVE versus C2H4 in the presence of OH radicals from six
individual experiments in 750 Torr air diluent. The conditions for each
experiment are listed in Table 1.
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A plot of D[product] versus D[PEVE] is displayed for a single
experiment in Fig. 6. Fig. 6 illustrates that the plots of
D[C2F5OCFO] and D[FC(O)CFO] versus D[PEVE] are straight
lines, from which the product yields can be directly obtained.
The experimental conditions and product yields (FNOx

) from
the total of seven experiments carried out in the presence of
NOx are given in Table 2. In contrast to C2F5OCFO and
FC(O)CFO, the plot of D[CF2O] versus D[PEVE] is non-linear
and has a significant induction period before a roughly con-
stant slope is achieved (in this case after E1 � 1013 PEVE has
been reacted). This is a clear indication that CF2O is formed in
secondary reactions. The yield of a product which is formed
directly (or very rapidly) will be independent of time, whereas
one which is formed in slower, secondary processes will show
more complex time dependence.

Time dependent yields of each of CF2O, FC(O)C(O)F and
C2F5OCFO are displayed in Fig. 7. Whereas the yields of
C2F5OCFO and FC(O)C(O)F are roughly constant, that of CF2O
acquires a maximum value after several hundred seconds. The
CF2O yields reported in Table 2 are averages obtained from the
plateau after E240 s. Combining an estimated 10% uncertainty
in absorption cross-sections with experimental scatter results
in the following, average molar yields of products obtained in
the presence of NOx at 1 bar pressure of air: FNOx

(FC(O)C(O)F) =
0.46 � 0.07, FNOx

(C2F5OCFO) = 0.50 � 0.07 and FNOx
(CF2O) =

1.50 � 0.22. The experimental CF2O yields are more variable
than those of FC(O)C(O)F and C2F5OCFO, which is related to its
production both in gas-phase and heterogeneous reactions (see
below).

For FC(O)C(O)F and C2F5OCFO there is no significant dif-
ference in the yield between the different experiments, with or
without added NO. In contrast, as illustrated in Fig. 7, the CF2O
yields obtained at 1 bar pressure of air were largest when NO
was added. The yields of all products were sensitive to the total
pressure with values of FNOx

(FC(O)C(O)F) = 0.69 � 0.15,
FNOx

(C2F5OCFO) = 0.11 � 0.03 and FNOx
(CF2O) = 1.78 � 0.25

obtained at 50 Torr air.
Possible reasons and mechanistic implications of the [NO]

and pressure dependence are discussed below along with the
overall degradation mechanism.

3.5 Reaction products and yields (U) in air (without NOx)

The formation of products in the OH-initiated oxidation of
PEVE in the absence of NOx was studied in a separate series of
experiments where OH radicals were generated by the photo-
lysis of ozone in a large excess of hydrogen (see Section 2).
The initial concentration range used for PEVE was (1.1–3.7) �
1013 molecule cm�3. The concentrations of ozone and hydrogen
were (0.7–2.2) � 1014 and (0.8–2.2) � 1017 molecule cm�3,
respectively. The fluorinated products observed, C2F5OCFO,
CF2O and FC(O)C(O)F, were the same as those found in the
CH3ONO/NO experiments. The molar yield of C2F5OCFO was
similar, with F(C2F5OCFO) = (0.46 � 0.07) whereas that of CF2O
was slightly lower with F(CF2O) = 0.9–1.3. A further difference
was the significant depletion of [FC(O)C(O)F] during these
experiments at longer times, which appeared as a stable product
in the presence of NOx.

The results and experimental conditions of these experi-
ments are summarised in Table 3, the mechanistic implica-
tions of these observations are discussed below.

The time profiles and product yields observed in the experi-
ments with NOx present, indicate that CF2O, FC(O)C(O)F and
CF3CF2OCOF are not depleted to any significant extent by
reaction with OH radicals. This is consistent with the fact that
perfluorinated, saturated organic trace gases do not react rapidly
with OH. In the NOx free experiments with 253.65 nm photolysis
of O3/H2/air as OH precursor, a lower yield of FC(O)C(O)F was
observed and it decayed significantly during the measurement.
As FC(O)C(O)F does absorb weakly at 254 nm,16 some of this
loss may be caused by photolysis. To examine whether other
processes also play a role we stopped the photolysis after

Fig. 5 Concentration–time profiles of PEVE loss and simultaneous gen-
eration of fluorinated organic products from an experiment at 1 bar air in
the presence of NOx. The error bars reflect 10% uncertinty in the cross-
sections used.

Fig. 6 Plot of formation of products versus depletion of PEVE from an
experiment on the OH-initiated oxidation of PEVE in the presence of NOx.
The slopes of the linear fits are the yields (�2s) of C2F5OCFO and FC(O)CFO
from this particular experiment. The polynomial fit to the CF2O data is added
to emphasise the non-linearity at low PEVE conversions.
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generation of a significant amount of the products and left the
mixture in the dark with 2–6 � 1014 molecule cm�3 ozone for
one hour with spectra recorded at regular intervals. Even in the
dark, the concentration of FC(O)C(O)F decreased (with a decay
constant of 2.5 � 10�4 s�1) while no significant loss of CF2O or
C2F5OCFO was observed. Potential causes of the dark loss of
FC(O)C(O)F could be direct reaction with ozone in the gas
phase, or on surfaces, the latter mediated by surface catalysed
dissociation of ozone.17 The scatter in the yields in the experi-
ments without NOx most likely reflect variation in the removal
rate and we therefore chose to report the product yield of

FC(O)C(O)F as a lower limit with F(FC(O)C(O)F) 4 0.36. The
average yields of C2F5OCFO and CF2O are 0.47 � 0.07 and
1.20 � 0.20, respectively.

3.6 Mechanism for PEVE photo-oxidation in the presence of
NO

From the observations described above, we can develop a
reaction scheme for the OH-initiated oxidation of PEVE in air
in the presence of NOx, which is summarised in Fig. 8.

The reaction of PEVE with OH radicals is initiated by
addition of the OH radical to the double bond, which can in
principle happen at both carbon atoms.

PEVE + OH - C2F5OCFCF2OH (R1a)

- C2C5OCF(OH)CF2 (R1b)

Computational studies on reaction of OH with PMVE18 and
perfluoro propyl vinyl ether (C3F7OCFQCF2, PPVE),15 indicate
that addition to the terminal C-atom (R1a) dominates. The
large experimental yield of FC(O)C(O)F is not commensurate
with a significant contribution of (R1b) and we conclude that
the OH-addition is predominantly at the terminal carbon atom
(R1a). The adduct formed in (R1a) may either dissociate via C–O
bond fission (R15) or react with oxygen at the neighbouring site
giving a hydroxy–peroxy radical (R16).

C2F5OCFCF2OH -C2F5 + HOCF2C(O)F (R15)

C2F5OCFCF2OH + O2 - C2F5OCF(OO)CF2OH (R16)

HOCF2C(O)F - FC(O)C(O)F + HF (R17)

The conversion of FC(O)CF2OH to FC(O)C(O)F in (R17) is
unlikely to be an elementary reaction, as discussed below.

Table 2 Summary of experimental conditions and results in the product experiments with CH3ONO as OH precursor (with NOx)

P/Torr [PEVE]0
a [CH3ONO]0

a [NO]0
a [OH]0

b FNOx
(CF2O)c FNOx

(FC(O)C(O)F)d FNOx
(C2F5OCFO)d

750 3.7 2.2 0.0 3.9 1.21 0.38 � 0.06 0.49 � 0.06
750 1.2 4.5 0.0 3.5 1.52 0.38 � 0.04 0.44 � 0.02
750 1.5 4.5 2.9 0.3 1.67 0.48 � 0.06 0.46 � 0.04
750 2.8 3.3 0.0 3.2 1.38 0.45 � 0.16 0.48 � 0.16
50 3.6 2.2 0.0 3.9 1.78 0.69 � 0.04 0.11 � 0.02
750 2.0 3.2 0.0 0.7 1.45 0.45 � 0.18 0.49 � 0.18
750 1.4 3.1 1.7 0.5 1.67 0.47 � 0.06 0.56 � 0.02

a The initial concentrations of PEVE (units of 1013 molecule cm�3), NO and CH3ONO (units 1014 molecule cm�3) were determined from pressure
measurements. b The OH concentration (units 109 molecule cm�3) was determined from the initial decay of PEVE. c FNOx

(CF2O) is the value
obtained at long reaction times when the yield is constant (see text for details). d FNOx

(FC(O)C(O)F) and FNOx
(C2F5OCFO) were obtained from plots

of Dproduct versus DPEVE as in Fig. 6. Uncertainties are 2s.

Fig. 7 Product yields from experiment with PEVE and CH3ONO. The
results of only two experiments are displayed for C2F5OCFO and
FC(O)CFO to preserve clarity of presentation. The solid, horizontal lines
represent the average yield from all experiments. The CF2O yields repre-
sented by open symbols are from experiments in which NO was added.

Table 3 Experimental conditions and results of product study experiments using O3/H2 as OH precursor (without NOx)

P/Torr [PEVE]0
a [O3]0

a [H2]0
a [OH]0

b F(CF2O)c F(FC(O)C(O)F)d F(C2F5OCFO)c

600 2.4 1.3 2.0 4.3 1.37 � 0.04 40.36 0.49 � 0.02
760 1.9 2.2 1.9 5.1 1.31 � 0.02 40.34 0.49 � 0.01
750 1.1 0.7 1.7 5.0 0.91 � 0.05 40.30 0.44 � 0.02

a The initial concentrations of PEVE (units of 1013 molecule cm�3), O3 (units 1014 molecule cm�3) and H2 (units 1017 molecule cm�3) were
determined from pressure measurements. b The OH concentration (units 109 molecule cm�3) was determined from the initial decay of PEVE.
c F(FC(O)C(O)F) and F(C2F5OCFO) were obtained from plots of Dproduct versus DPEVE, uncertainties are 2s. d F(FC(O)C(O)F) uses only data at
short times and is a lower limit (see text for details).
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The fate of the hydroxyl–peroxy radical formed in R16
depends on the experimental conditions. In the experiments
with NOx present, the radical will react with NO, forming an
oxy-radical (R18) which may then dissociate to form either
HOCF2C(O)F and the C2F5O radical (R19a) or the observed
product C2F5OC(O)F along with the CF2OH radical (R19b).

C2F5OCF(OO)CF2OH + NO - C2F5OCF(O)CF2OH + NO2

(R18)

C2F5OCF(O)CF2OH - C2F5O + CF(O)CF2OH (R19a)

- C2F5OC(O)F + CF2OH (R19b)

CF2OH + O2 - CF2O + HO2 (R20)

As HOCF2C(O)F may dissociate to FC(O)C(O)F and HF,
both reactions fit the observations, but the calculations by
Vereecken et al.18 on PMVE and PPVE indicate (R19b) to be
the dominant pathway. The fate of the CF2OH co-product of
(R19b), is reaction with O2 to form CF2O.

As indicated above, the product yields were found to be
dependent on the total pressure of air, with a substantial
decrease in FNOx

(C2F5OCFO) when going from 750 Torr to 50 Torr,
accompanied by increases in FNOx

(FC(O)C(O)F) and FNOx
(CF2O).

These trends are consistent with the results of Mashino et al.7

who (for PMVE) found that the CF3OCFO yield was reduced
from 0.53 � 0.04 at 700 Torr, to 0.08 � 0.02 at 10 Torr.

They attributed this pressure dependence to competition
between HF elimination and collisional stabilization of the
chemically activated PMVE–OH adduct. However, Vereecken
et al.18 calculated that the barrier of this reaction is too high
for it to be of any significance. Instead, they suggested that
(for PMVE) the OH-adduct would preferentially dissociate to
CF3 + CF(O)CF2OH, with a barrier around 125 kJ mol�1 below
the entrance energy and proposed the equivalent mechanism
for PPVE.15 Our observations of pressure dependent product
yields can thus be understood in terms of competition between
dissociation of an activated OH–PEVE complex ((R15), most
important at low pressures) and thermalisation/reaction of the
complex with O2 ((R16), most important at high pressures).

As addition of chlorine to double bonds is significantly less
exothermic than addition of OH, the PEVE–Cl adduct is formed
at lower energies. One may therefore expect a different product
distribution if the conclusions drawn above are valid. This is
indeed the case as only C2F5OCFO is observed, indicating that
the PEVE–Cl adduct is formed below the barrier for dissociation
to C2F5 + CF(O)CF2Cl and confirming that the product distribu-
tion is largely determined through the competition between
dissociation and collisional stabilization of the initial PEVE-OH
adduct.

The C2F5 radical formed (R15) in the dissociation of the
C2F5OCFCF2OH radical will react with oxygen to give the
perfluoroethyl peroxy radical (C2F5O2) which reacts with NO
to form C2F5O ((R21) and (R22)). This radical is thermally
unstable and will dissociate on a microsecond timescale to
CF3 and carbonyl fluoride (R23).19,20 The CF3 radical reacts
further with O2 and NO similar to the methyl radical giving
another carbonyl fluoride molecule as final product ((R24),
(R25) and (R14)).

C2F5 + O2 + M - C2F5O2 + M (R21)

C2F5O2 + NO - C2F5O + NO2 (R22)

C2F5O - CF3 + CF2O (R23)

CF3 + O2 - CF3OO (R24)

CF3OO + NO - CF3O + NO2 (R25)

According to the reaction scheme ((R14)–(R25)) describing
the subsequent fate of the initially formed OH-PEVE adduct,
there are two main reaction routes with CF2O yields of one and
two respectively, the total yield of CF2O should approximately
be equal to the FC(O)C(O)F yield plus one, which is consistent
with the experimental results.

Fig. 6 and 7 indicate that the formation of CF2O is delayed,
whereas FC(O)C(O)F and C2F5OCFO are formed promptly. This
is consistent with CF2O being formed from slow dissociation of
CF3OH (R26).

CF3OH - CF2O + HF (R26)

Perfluorinated primary alcohols are known to dissociate to the
corresponding perfluoroacyl halide and HF.21,22 The mechanism
for formation of FC(O)C(O)F in the photo-oxidation of a

Fig. 8 Proposed mechanism for the OH-initiated photo-oxidation of
PEVE in the presence of NOx. Observed products are marked with black
circles. The formation of CF2O and FC(O)C(O)F from their respective
alcohols are assumed to be heterogeneous reaction and are marked
with ‘‘Het’’.
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fluorinated vinyl ether has been discussed by Mashino et al.7

who suggested direct HF loss from CFOCF2OH in the gas phase.
Later, Vereecken et al.18 calculated the barrier of this reaction to
be 190 kJ mol�1 indicating that the reaction is too slow to be
relevant at ambient temperatures and that FC(O)C(O)F is likely
formed in a different process. The dissociation of CF3OH to
CF2O + HF23 has a barrier of similar magnitude to that of
CFOCF2OH, and it is reported to take place rapidly in chamber
experiments with a rate depending on the history of the
reaction chamber, indicating that a heterogeneous reaction is
taking place.24 It has also been suggested that the dissociation
of CF3OH is catalysed in the gas phase by water vapour,23 HF,25

CF3OH, or radicals.26–28

The difference in the observed CF2O yields upon changing
the NO concentration can thus be rationalized as follows: When
there is enough NO available for scavenging CF3O, CF2O is
formed directly in the gas phase via (R14). At lower NO
concentrations, a fraction of the CF3O radicals react to CF3OH
which will then convert to CF2O and HF (R26). The time
dependence of CF2O formation is thus controlled by the rate
of diffusion of CF3OH to and from surfaces and explains the
induction period of minutes. Note that neither FNO nor CF3OH
were observed, and HF only in low concentrations. This reflects
their high reactivity of these molecules on the quartz and metal
surfaces inside the reactor.

3.7 Mechanism for PEVE photo-oxidation in the absence of
NO

In the experiments with ozone and H2, there is no NO to scavenge
either the CF3O radicals or the peroxy radicals. The peroxy radicals
may react with HO2 to form either the hydroperoxide (R27) or with
ozone to generate the oxy radical and oxygen (R28).

C2F5OCF(OO)CF2OH + HO2 - C2F5OCF(OOH)CF2OH + O2

(R27)

C2F5OCF(OO)CF2OH + O3 - C2F5OCF(O)CF2OH + 2O2 (R28)

No evidence for formation of the hydroperoxide was found
in the IR spectra and we assume that if it is formed it will either
dissociate to the oxy radical and the OH radical (R29), be
photolysed or be lost on surfaces.

C2F5OCF(OOH)CF2OH - C2F5OCF(O)CF2OH + OH (R29)

The CF3O radicals react with hydrogen to give CF3OH and a
hydrogen atom which rapidly react with O2 to form an HO2

radical

CF3O + H2 - CF3OH + H (R30)

H + O2 + M - HO2 + M (R8)

CF3OH will decompose to CF2O and HF as described above,
but as this most likely happens on surfaces, some of the
resulting CF2O may then hydrolyse to CO and HF, explaining
the lower yield of CF2O in the ozone experiments.

3.8 Theoretical calculations on the fate of CF3OH and
HOCF2C(O)F

As discussed above, the formation of CF2O from CF3OH and
FC(O)C(O)F from HOCF2C(O)F, has been shown to be driven by
heterogeneous reactions. While a detailed analysis of such
reactions is outside the scope of the present paper, it is
worthwhile to examine the intrinsic difference in reactivity
between CF3OH and HOCF2C(O)F. We therefore examined the
reactants and transition states (TS) for a set of representative
reactions at the M06-2X/aug-cc-pVTZ level of theory.29,30 The
relative energies were refined by single point CCSD(T)-F12a/
aug-cc-pVDZ calculations.31,32 All calculations were performed
using the Gaussian-09 and Molpro 2015.1 program suites.33,34

For both CF3OH and HOCF2C(O)F, reaction proceeds by
conversion of the –CF2OH moiety to a carbonyl group, with HF
as a co-product. Literature data indicates that direct HF elimina-
tion has a large energy barrier, 4160 kJ mol�1, but that the
reaction can be catalysed by many co-reactants.23,25–28 The experi-
mental data presented in this work (see Fig. 6 and 7) suggest that
CF3OH eliminates HF significantly slower than HOCF2C(O)F. To
study this dependence on the molecular structure, we have
calculated the rate-limiting TS for HF formation both for the
un-catalysed reaction, as for catalysed processes, where we
examined CF3OH, CH3OH, H2O, HF, HC(O)OH, HO2, and OH
as potential catalysts (see Table 4). In agreement with literature
data, we find that the barrier for the un-catalysed reaction is too
high to allow a significant contribution at room temperature, but
that the various catalysts reduce the barrier heights, by up to
160 kJ mol�1. For nearly all catalysts, the barrier height for the
HOCF2C(O)F substrate is lower than for the CF3OH compound,
up to 13 kJ mol�1. The lower TS energies afford a faster rate
coefficient by over an order of magnitude, affirming the experi-
mentally observed difference in conversion rates for HOCF2C(O)F
and CF3OH. The difference in the reactivity trend is expected to
remain valid for nearly all reactions including heterogeneous
reactions, as the underlying cause is the difference in reaction
enthalpy imposed by the –C(O)F moiety in HOCF2C(O)F, which is
absent in CF3OH (see Table 4). Of the gas phase co-reactants
considered, we find that HO2 is the most efficient catalyst, pairing

Table 4 Barrier heightsa (kJ mol�1) for conversion of the –CF2OH moiety
to –CFO + HF, with a series of catalysts. The pre- and post-reaction
complexes are not indicated

Catalyst CF3OH HOCF2C(O)F

(None) 186 186
CF3OH 97 93
OH 93 86
HF 89 86
H2O 75 64
CH3OH 52 39
HO2 45 38
HC(O)OH 28 22

Product energy CF2O + HF: 30 CF(O)C(O)F + HF: 24

a Calculated at the ZPE-corrected CCSD(T)-F12/aug-cc-pVDZ//M06-2X/
aug-cc-pVTZ level of theory.
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a radical reaction site with an –OO– molecular span that reduces
the TS ring strain compared to the shorter –O– or –F– moieties in
the other gas phase reactants. Intriguingly, we also find that
CH3OH is a more efficient catalyst than CF3OH. This is related
to the electron density on the –OH moiety; this aspect is not
investigated in detail here. Larger catalysts consisting of com-
plexes (e.g. HO2 with water molecules) have been shown to be even
more effective, but we do not expect significant concentrations of
such gas-phase complexes under our reaction conditions. Formic
acid, HC(O)OH, expected to be present on the reactor walls,
affords the most drastic reduction in barrier height of the catalysts
considered, essentially removing any energetic barrier beyond the
intrinsic reaction endoergicity. The catalysis mechanism involves
donating an H-atom from the acidic hydroxy group and receiving
an H-atom with the carbonyl group while shifting the double
bond, thus combining a mobile H-atom with a large –O–CQO–
molecular span reducing TS ring strain, and strong H-bonding in
the pre- and post-reaction complexes; this mechanism and its
concomitant low energy barriers are likely to be applicable to all
oxoacids including HNO3 and H2SO4. An in-depth study of
heterogeneous reactions, be it with chemical contaminants or
exposed metal surfaces, is beyond the scope of this manuscript.

While we cannot conclude that the reactions in Table 4 are
those responsible for our observations of CF2O and FC(O)C(O)F
formation, the selected catalysts are all expected to be present
in our system, and combined allow for very rapid conversion of
the fluoro-hydroxy moiety to a carbonyl moiety + HF, where
especially low-volatility, surface-bound catalysts such as carboxylic
acids or aqueous complexes have high catalytic activity. The –CFO
moiety in HOCF2C(O)F lends itself to additional interactions
(e.g. H-bonding), which could again enhance the interaction with
a reactive surface relative to CF3OH.

Finally, we examined the reaction enthalpy of some other
processes that could lead to carbonyl compounds indirectly,
e.g. by formation of an –C�FOH radical moiety that can react
with O2 to form –CFO + HO2. However, the available co-reactants
NO, NO2, FNO and OH do not afford accessible pathways
for CF3OH forming �CF2OH, with endoergicities exceeding
175 kJ mol�1 in all cases. Note that such reactions would also
not readily yield HF, observed as co-product in the reactions of
fluorinated esters.

3.9 Persistence of the products of PEVE photo-oxidation in
the atmosphere

As for other fluorinated VOCs the atmospheric photo-oxidation
products of PEVE are fluorinated carbonyl compounds. Unlike
their non-fluorinated analogues, fluorinated carbonyl compounds
react too slowly with OH radicals for this reaction to constitute a
significant atmospheric sink and their lifetime is limited by
uptake on water droplets followed by hydrolysis.35

Glyoxal, the non-fluorinated analogue of FC(O)C(O)F, has a
very short atmospheric lifetime with respect to photolysis.36 In
contrast, the first electronic excitation in FC(O)C(O)F appears at
334 nm and is very weak.16 Photolysis does therefore not
constitute a significant sink of FC(O)C(O)F in the atmosphere.

To further investigate the fate of the C2F5OCFO, CF2O and
FC(O)C(O)F products with respect to loss to aqueous atmospheric
systems, an experiment was performed in which, following PEVE
oxidation, the contents of the photochemical reactor was passed
(using a chemically inert membrane pump at a flow of 5 SLM)
through a wash bottle (volume = 300 cm3) containing distilled
water. The gas flow did not bubble through the volume of the
water, but was directed via a glass tube (velocity 4 m s�1 in the
tube) towards its surface (area 50 cm2). The residence time of
the gas mixture in the head-space of the wash-bottle was E2.4 s
and the flow/geometry induced turbulent flow conditions in the
head-space should ensure efficient gas–liquid contact.

Infrared spectra were recorded at 10 min intervals directly
after the initial, gas-phase degradation of PEVE, then over a
60 minute period in which the contents of the cell were circulated
through the membrane pump without exposure to water and
then a further sixty minutes in which the water surface was
available for reaction. During the first hour (no interaction with
water), no significant loss of any products was observed,
indicating no significant losses in the membrane pump. In
contrast, the concentration of all three products decreased
significantly upon contact with the water surface. Whereas
CF2O was almost completely removed after E240 s (decay
constant 6 � 10�4 s�1), the decay of C2F5OCFO (4 � 10�5 s�1)
was an order of magnitude slower. FC(O)C(O)F decayed on a
similar time scale to CF2O, but as the only absorptions not
overlapping with the saturated water lines are very weak, we
were unable to determine a decay constant.

The lifetime with respect to hydrolysis of trace gases in
contact with aqueous surfaces is determined by their Henry’s
law solubility (H) and hydrolysis rate coefficient (kH2O) as well as
their rate of transport to the surface and diffusion in the bulk.
George et al.37 studied the uptake of CF2O by aqueous surfaces
and report H(kH2O)

1
2 = 350 M atm�1 s�1/2 at 273 K. A substantially

lower values (at 278 K) of 4.3 M atm�1 s�1/2 was reported by de
Bruyn et al.38 Subsequently, Kanakidou et al.39 modelled the
atmospheric fate of CF2O based on the data of George et al.37

and reported a lifetime with respect to in-cloud losses of the
order of one week, allowing for a considerable uncertainty in
the Henry law coefficients and hydrolysis rates. Given that the
rate of turbulent transport to the water surface is expected to be
identical for all the trace gases we can reasonably assume that
the similar removal rates of FC(O)C(O)F and CF2O are due to
similar values for H(kH2O)

1
2 and that they have a similar time-

scales for removal to aqueous surfaces in the atmosphere. In
contrast, the much lower rate of removal of C2F5OCFO com-
pared to CF2O implies a large (factor of E10) reduction in the
H(kH2O)

1
2 term and thus potentially longer atmospheric lifetime.

The hydrolysis of FC(O)C(O)F is likely to lead to formation of HF
and CO, whereas the potential hydrolysis products of C2F5OCFO
are HF, CO and CF3C(O)OH. As both HF and CF3C(O)OH are
highly soluble it is expected that they would remain undetected
in the gas-phase but remain in the bulk water sample in our
experiments.

Our crude experiments to investigate the relative loss rates
of CF2O, C2F5OCFO and FC(O)C(O)F to aqueous surfaces can

PCCP Paper

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 1

1 
A

pr
il 

20
18

. D
ow

nl
oa

de
d 

on
 6

/5
/2

02
3 

11
:3

0:
01

 A
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n 

3.
0 

U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/c8cp01392f


This journal is© the Owner Societies 2018 Phys. Chem. Chem. Phys., 2018, 20, 11306--11316 | 11315

only give a broad indication of the fate of these trace gases in
the atmosphere and dedicated experiments to investigate the
atmospheric fate of C2F5OCFO and FC(O)C(O)F with respect to
gas-phase and heterogeneous processes are necessary to fully
characterise the environmental impact of PEVE.

4 Conclusions

The main products formed in the OH-initiated photo-oxidation
of PEVE are C2F5OCFO, FC(O)C(O)F and CF2O with respective
yields (at 1 bar and in the presence of NOx) of 0.50 � 0.07,
0.46 � 0.07 and 1.50 � 0.22. Variation of product yields with
pressure and concentration of NO enabled a detailed mecha-
nism to be derived, in which product branching is controlled by
competition between dissociation and reaction (with O2) of the
initially formed reaction complex. In the environment, CF2O
formed from PEVE degradation will hydrolyse, forming HF and
CO. The fate of C2F5OCFO and FC(O)C(O)F in the atmosphere
remains unknown, though heterogeneous processes are likely
to be significant. In addition to the mechanistic studies, we also
derived a rate coefficient (2.8� 0.3� 10�12 cm3 molecule�1 s�1)
which is in good agreement with the values from our previous
kinetic study.
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Table S-I: Optimized geometries in Cartesian Coordinates of reactants, transition states 

(TS) and products (P) at M06-2X/6-31+G(d,p) level of theory. 

 

2,2,2-trifluoroethyl butyarte 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.696946 -0.790611 0.000072 

2 1 0 4.654746 -1.434475 -0.884584 

3 1 0 5.667123 -0.287356 0.000732 

4 1 0 4.654203 -1.435622 0.883883 

5 1 0 3.624114 0.875545 -0.874228 

6 6 0 3.553941 0.220757 0.000374 

7 1 0 3.623663 0.874525 0.875781 

8 1 0 2.073104 -1.118832 0.874033 

9 6 0 2.194125 -0.467361 -0.000352 

10 1 0 2.073518 -1.117714 -0.875648 

11 6 0 1.049931 0.511039 -0.000143 

12 8 0 1.134491 1.713191 -0.000034 

13 8 0 -0.146158 -0.127385 -0.000226 

14 1 0 -1.294122 1.359096 -0.891783 

15 6 0 -1.274946 0.726834 -0.000256 

16 1 0 -1.293942 1.359421 0.891042 

17 6 0 -2.492089 -0.168511 0.00006 

18 9 0 -2.534804 -0.958123 -1.08091 

19 9 0 -2.534652 -0.957523 1.081488 

20 9 0 -3.60349 0.587432 -0.000097 

 

TS1 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.999154 -0.306516 -0.672751 

2 1 0 4.925712 0.247793 -1.611702 

3 1 0 5.947199 -0.042826 -0.202334 

4 1 0 5.030027 -1.371886 -0.914681 

5 1 0 3.816867 1.078172 0.496931 
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6 6 0 3.82554 0.014453 0.247725 

7 1 0 3.927029 -0.522045 1.194334 

8 1 0 2.447084 -1.422448 -0.64374 

9 6 0 2.496075 -0.356482 -0.396806 

10 1 0 2.342419 0.174955 -1.342411 

11 6 0 1.324539 -0.040512 0.479172 

12 8 0 1.319089 0.464897 1.55491 

13 8 0 0.140115 -0.424968 -0.145555 

14 1 0 -1.339351 1.15418 0.162683 

15 6 0 -1.016898 -0.124325 0.494242 

16 1 0 -0.965637 -0.055563 1.580885 

17 6 0 -2.162366 -0.939935 -0.050923 

18 9 0 -2.258546 -0.840352 -1.372299 

19 9 0 -2.005859 -2.235956 0.252584 

20 9 0 -3.306117 -0.526798 0.494742 

21 17 0 -1.556856 2.552241 -0.292589 

 

TS2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 
Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.407153 -0.334539 0.291362 

2 1 0 4.441327 -0.28033 1.381457 

3 1 0 5.312369 -0.836521 -0.051218 

4 1 0 4.416501 0.684732 -0.101503 

5 1 0 3.15992 -2.11839 0.199498 

6 6 0 3.166791 -1.091255 -0.173636 

7 1 0 3.157926 -1.170468 -1.269918 

8 1 0 1.796586 0.866007 0.040959 

9 6 0 1.888997 -0.416082 0.229007 

10 1 0 1.885214 -0.432159 1.528017 

11 6 0 0.622993 -1.154312 -0.048009 

12 8 0 0.552739 -2.30434 -0.378831 

13 8 0 -0.452536 -0.367448 0.144961 

14 1 0 -1.883619 -1.734463 0.767312 

15 6 0 -1.704391 -1.007097 -0.027128 

16 1 0 -1.765342 -1.503164 -0.997197 

17 6 0 -2.756159 0.074443 0.041825 
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18 9 0 -2.739627 0.718756 1.20885 

19 9 0 -2.59991 0.980186 -0.927239 

20 9 0 -3.966923 -0.47961 -0.106448 

21 17 0 1.687255 2.382242 -0.181379 

 

TS3 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.052751 -1.331416 -0.672755 

2 1 0 3.959245 -0.946404 -1.690697 

3 1 0 5.000296 -0.989865 -0.255638 

4 1 0 4.087209 -2.42709 -0.731239 

5 1 0 2.982315 0.500937 0.155062 

6 6 0 2.895482 -0.903438 0.17664 

7 1 0 2.986 -1.03549 1.254356 

8 1 0 1.322289 -2.184586 -0.516339 

9 6 0 1.514884 -1.111054 -0.372654 

10 1 0 1.395487 -0.644518 -1.354052 

11 6 0 0.447479 -0.591302 0.558919 

12 8 0 0.583862 -0.376787 1.728671 

13 8 0 -0.717876 -0.412414 -0.091341 

14 1 0 -1.568578 1.086348 1.064039 

15 6 0 -1.780768 0.076613 0.707566 

16 1 0 -1.969654 -0.578447 1.559764 

17 6 0 -3.005934 0.105482 -0.17442 

18 9 0 -2.843601 0.897097 -1.235612 

19 9 0 -3.325827 -1.112685 -0.620523 

20 9 0 -4.046751 0.569863 0.52963 

21 17 0 2.945868 1.93382 -0.116772 

 

TS4 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -3.817565 -0.972622 0.808044 
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2 1 0 -4.105523 0.371694 0.271603 

3 1 0 -4.743805 -1.458549 0.513613 

4 1 0 -3.745706 -0.718085 1.8637 

5 1 0 -2.727321 -1.332407 -0.994869 

6 6 0 -2.567048 -1.360532 0.08619 

7 1 0 -2.336594 -2.409745 0.320527 

8 1 0 -1.192761 -0.494635 1.538841 

9 6 0 -1.374318 -0.488233 0.459585 

10 1 0 -1.54383 0.557173 0.183493 

11 6 0 -0.114354 -0.950776 -0.219555 

12 8 0 -0.014283 -1.881165 -0.96839 

13 8 0 0.936505 -0.175702 0.122726 

14 1 0 2.131276 -0.458036 -1.553473 

15 6 0 2.170377 -0.542436 -0.465837 

16 1 0 2.452939 -1.560635 -0.192026 

17 6 0 3.205865 0.417948 0.068173 

18 9 0 2.938438 1.681171 -0.268355 

19 9 0 3.300373 0.361284 1.398767 

20 9 0 4.404738 0.102969 -0.441481 

21 17 0 -4.25742 1.648779 -0.341534 

 

TS5 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 3.442347 -1.194724 -0.000368 

2 1 0 3.58564 -1.762182 -0.917348 

3 1 0 4.707113 -0.461212 0.000017 

4 1 0 3.585403 -1.762681 0.916341 

5 1 0 2.527103 0.531839 -0.877248 

6 6 0 2.410313 -0.108631 -0.000209 

7 1 0 2.526985 0.531455 0.877131 

8 1 0 0.830712 -1.34392 0.874335 

9 6 0 0.999482 -0.709124 -0.000443 

10 1 0 0.83089 -1.343559 -0.875525 

11 6 0 -0.059195 0.363154 -0.00038 

12 8 0 0.127798 1.545451 -0.000621 

13 8 0 -1.295596 -0.181291 -0.000043 
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14 1 0 -2.337164 1.381036 -0.890721 

15 6 0 -2.361573 0.750572 -0.000035 

16 1 0 -2.336961 1.38125 0.890494 

17 6 0 -3.637802 -0.056138 0.000201 

18 9 0 -3.735844 -0.837393 -1.077874 

19 9 0 -3.735584 -0.837188 1.078447 

20 9 0 -4.687546 0.776379 0.000219 

21 17 0 5.887765 0.33811 0.000477 

 

HCl 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 1 0 0 0 -1.209319 

2 17 0 0 0 0.071136 
 

 

 

 

 

   
      

  
      
      P1 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.677537 -0.794744 0.068245 

2 1 0 4.709408 -1.31773 -0.892945 

3 1 0 5.644348 -0.307732 0.215809 

4 1 0 4.558163 -1.547015 0.854684 

5 1 0 3.683393 0.980742 -0.675185 

6 6 0 3.541527 0.224108 0.102834 

7 1 0 3.540051 0.76073 1.057287 

8 1 0 1.984885 -1.195776 0.679339 

9 6 0 2.186862 -0.446301 -0.095837 

10 1 0 2.14001 -0.984899 -1.051307 

11 6 0 1.053434 0.533835 -0.090548 

12 8 0 1.10339 1.725787 -0.009329 

13 8 0 -0.163647 -0.133369 -0.205083 

14 6 0 -1.276345 0.635797 -0.320041 

15 1 0 -1.219767 1.637132 0.110495 

16 6 0 -2.517077 -0.157488 0.010634 

17 9 0 -2.577029 -1.296076 -0.679387 
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18 9 0 -2.547384 -0.466998 1.317974 

19 9 0 -3.603816 0.570181 -0.264654 

 

 

P2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.527265 0.714894 0.320511 

2 1 0 -4.75492 1.158983 -0.65342 

3 1 0 -5.424194 0.202905 0.675521 

4 1 0 -4.299674 1.524772 1.019502 

5 1 0 -3.605477 -1.087515 -0.461103 

6 6 0 -3.357156 -0.25979 0.221444 

7 1 0 -3.141033 -0.727697 1.18735 

8 6 0 -2.106272 0.381927 -0.302227 

9 1 0 -2.199794 1.04671 -1.164168 

10 6 0 -0.870152 -0.451376 -0.30835 

11 8 0 -0.774506 -1.5422 0.192505 

12 8 0 0.138423 0.187444 -0.950077 

13 1 0 1.878979 -0.259058 -1.903189 

14 6 0 1.405333 -0.447216 -0.939104 

15 1 0 1.310331 -1.517998 -0.74869 

16 6 0 2.258206 0.173972 0.150428 

17 9 0 2.476442 1.476247 -0.071843 

18 9 0 1.683666 0.056551 1.351678 

19 9 0 3.451923 -0.441412 0.192673 
 

  

   

   P3 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.762737 -0.71963 -0.104763 

2 1 0 4.598233 -1.670528 -0.620505 

3 1 0 5.628165 -0.22551 -0.551094 

4 1 0 5.009366 -0.946191 0.942643 
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5 6 0 3.544714 0.150734 -0.16573 

6 1 0 3.657763 1.2004 0.110193 

7 1 0 2.241137 -0.801778 1.246842 

8 6 0 2.225115 -0.464338 0.197695 

9 1 0 2.01098 -1.354541 -0.403618 

10 6 0 1.08293 0.514917 0.063794 

11 8 0 1.187291 1.713547 0.019891 

12 8 0 -0.103471 -0.122888 0.022519 

13 1 0 -1.226702 1.247862 -1.059941 

14 6 0 -1.233455 0.72529 -0.099771 

15 1 0 -1.269623 1.455033 0.712966 

16 6 0 -2.451062 -0.167376 -0.022551 

17 9 0 -2.469078 -1.079447 -1.001027 

18 9 0 -2.516227 -0.820961 1.145261 

19 9 0 -3.559778 0.581785 -0.136323 
 

   

   

   P4 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.734002 -0.81107 -0.008271 

2 1 0 -5.742802 -0.418984 0.105172 

3 1 0 -4.646207 -1.681801 -0.658068 

4 1 0 -3.701874 0.835092 0.890421 

5 6 0 -3.596564 0.159688 0.034782 

6 1 0 -3.650575 0.805626 -0.855726 

7 1 0 -2.108829 -1.221274 -0.762865 

8 6 0 -2.23452 -0.525658 0.075358 

9 1 0 -2.1153 -1.120592 0.988551 

10 6 0 -1.108945 0.472878 0.016468 

11 8 0 -1.225475 1.67043 -0.057003 

12 8 0 0.093873 -0.140694 0.050884 

13 1 0 1.242982 1.395306 0.853666 

14 6 0 1.21165 0.727837 -0.011469 

15 1 0 1.19923 1.322778 -0.928398 

16 6 0 2.440168 -0.15319 -0.00653 

17 9 0 2.535592 -0.875125 1.116414 

18 9 0 2.448941 -1.003829 -1.040751 

19 9 0 3.538741 0.61485 -0.096312 
 

  



9 

 

     P5 

 

  

 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 4.717354 -0.809886 -0.000131 

2 1 0 4.902241 -1.366918 -0.91812 

3 1 0 4.903078 -1.365382 0.918618 

4 1 0 3.683109 0.850279 -0.879657 

5 6 0 3.611856 0.202611 -0.00049 

6 1 0 3.683671 0.851554 0.877686 

7 1 0 2.12301 -1.140876 0.877507 

8 6 0 2.245366 -0.495268 0.000443 

9 1 0 2.122398 -1.142129 -0.8756 

10 6 0 1.112874 0.501057 0.000189 

11 8 0 1.219241 1.700242 0.000092 

12 8 0 -0.084217 -0.127018 0.000128 

13 1 0 -1.227867 1.363508 -0.892117 

14 6 0 -1.211543 0.732193 -0.000004 

15 1 0 -1.228006 1.363596 0.892046 

16 6 0 -2.429521 -0.163288 -0.000053 

17 9 0 -2.470141 -0.952234 -1.081047 

18 9 0 -2.470323 -0.952111 1.081021 

19 9 0 -3.539551 0.592797 -0.000178 

  

    

 

 

Table S-II: Vibrational frequencies of reactants (R), transition states (TSs), and products (P) 

at M06-2X/6-31+G(d,p) level of theory. 

2,2,2-

TFEB 

TS1 TS2 TS3 TS4 TS5 

21.6144 -1023.0477 -907.3829 -491.0936 -606.588 -672.7545 

41.127 16.5275 21.8538 13.4121 23.8747 12.3048 

50.5152 41.4101 32.8872 36.7224 33.5426 36.1272 

80.3745 54.0532 44.9075 57.8678 46.9912 37.7648 

93.8485 55.5237 55.2268 65.2139 57.7247 46.0669 

177.0352 74.0256 65.0139 82.0511 81.382 59.1304 

185.9047 81.236 86.8387 115.1858 99.0862 78.8635 
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249.3014 96.7503 128.0053 121.7403 135.0586 94.3263 

249.4572 169.5142 148.3531 176.3808 178.7843 180.7945 

312.2399 201.697 230.5585 182.1751 194.4186 188.6765 

361.9196 252.9484 248.218 205.6815 251.2612 233.8767 

362.874 253.7454 273.0343 253.1307 314.3402 309.4355 

478.3891 303.6311 321.1126 314.5462 363.3316 343.6127 

533.8392 313.862 367.5945 360.4152 367.0869 367.3451 

574.7319 361.1787 394.0253 363.4821 400.4119 388.3532 

580.9253 460.476 435.6768 476.3787 480.534 481.6315 

642.924 496.8801 493.1118 536.8977 537.2347 536.4071 

739.6285 541.7571 532.4129 567.3422 577.5341 576.5011 

748.4497 567.0755 567.4035 585.0645 580.4912 581.5176 

874.8446 578.496 635.6203 617.8845 641.8539 626.8179 

883.5395 654.1825 681.2679 647.9407 645.2228 644.4491 

923.2902 738.7247 715.3051 745.5353 735.8071 737.0161 

981.5614 750.0624 734.8484 781.4965 749.4054 746.522 

989.2755 864.7309 870.5093 849.5062 801.0592 783.1295 

1071.9709 882.8379 873.3592 877.4295 857.7153 835.4879 

1099.5468 889.1473 906.524 915.4015 876.0064 877.0348 

1128.308 926.6957 922.4014 924.644 909.8273 883.168 

1155.043 963.8247 975.7562 963.929 966.2199 984.53 

1214.9764 983.8054 1018.6345 980.3371 984.2443 984.5731 

1232.175 1071.7313 1053.234 995.5094 994.6665 1039.2986 

1238.3335 1116.257 1088.2869 1097.4618 1100.6987 1078.9422 

1251.1089 1126.9574 1097.6763 1129.9141 1103.5218 1118.2753 

1318.4578 1141.2493 1169.9578 1149.6428 1141.2242 1118.9398 

1323.0047 1154.2726 1180.2739 1191.595 1174.5491 1167.7583 

1334.8886 1237.8756 1218.4108 1216.4248 1216.0498 1219.2964 

1349.4505 1249.4563 1239.2068 1242.8565 1217.7568 1234.7341 

1420.6208 1251.1953 1251.0509 1248.0191 1239.8943 1241.067 

1430.3825 1266.9799 1272.0942 1264.8343 1246.1189 1251.6048 

1464.6407 1320.759 1314.9097 1319.3735 1305.7626 1314.8501 

1473.2978 1321.5456 1344.234 1338.8854 1322.7581 1318.7664 

1498.0711 1329.4989 1363.0248 1352.7263 1337.4744 1338.56 

1501.9985 1416.0087 1425.6896 1413.3271 1361.1284 1339.8672 

1509.6741 1427.5083 1434.4781 1446.8751 1433.9938 1411.5674 

1514.3723 1454.4461 1454.861 1447.6481 1463.7365 1461.8143 

1873.2816 1458.9307 1462.6221 1475.6146 1466.1606 1472.026 

3066.0297 1498.1717 1489.3069 1483.4563 1474.0095 1475.8091 

3071.7724 1509.6402 1506.2438 1494.2614 1475.6344 1495.8198 
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3087.9497 1513.8154 1511.7949 1494.7737 1501.8461 1503.4058 

3107.354 1916.3612 1857.5682 1878.4954 1868.9306 1878.715 

3111.6766 3063.8876 3035.3209 3030.1179 3036.0738 3079.3524 

3125.4315 3067.7633 3068.7529 3032.5016 3076.29 3092.4935 

3145.0261 3087.0023 3114.7063 3115.1591 3107.0372 3120.0466 

3153.8649 3107.1293 3134.1949 3119.7161 3117.4786 3120.9707 

3171.9528 3126.6269 3147.9308 3123.7973 3126.6964 3131.5027 

 3146.2893 3158.447 3163.7966 3136.3198 3144.7943 

 3150.1453 3172.1942 3182.8557 3179.4222 3181.6392 

 3196.2787 3203.3368 3187.8778 3238.8502 3232.5372 

 

P1 P2 P3 P4 P5 HCl 

34.25 29.8667 33.1953 17.8705 30.8250 3030.0679 

46.9291 49.9102 48.6836 50.1973 10.6563  

71.7118 55.5069 70.5741 58.6637 51.4025  

77.6697 63.5368 79.6019 84.1304 58.728  

92.1073 113.034 85.5808 106.9755 81.1632  

156.0989 174.7671 150.7247 180.4499 107.5419  

186.8464 242.7314 174.5174 186.8354 179.1535  

249.951 257.7119 181.7005 220.7415 185.9051  

256.9694 282.9299 250.7936 251.9161 247.214  

312.5439 329.169 314.2614 315.4578 314.7749  

333.8694 383.3708 357.9694 367.1768 336.0986  

363.6725 393.5452 366.8879 368.1522 367.5061  

460.7738 499.9686 386.7553 477.0326 458.811  

478.7351 531.6494 479.6657 495.8292 491.4939  

568.3238 571.7858 537.4599 537.4718 537.6144  

585.0607 593.4272 572.4156 575.1777 576.9618  

591.4459 670.4787 579.4338 578.6067 577.8952  

652.184 688.567 645.0255 645.0842 645.2252  

741.3514 746.5989 740.0007 741.2182 741.8661  

751.6453 783.4187 874.7955 757.8985 748.5  

883.1153 867.9061 908.142 873.9649 876.3198  

893.8033 902.179 933.7803 905.7113 877.4261  

929.3431 955.398 984.7931 983.9248 985.2427  

968.772 1015.0164 991.3711 991.0782 986.4514  

1072.5823 1060.9759 994.748 1010.4162 1030.673  

1123.7066 1067.7561 1092.7897 1097.6685 1099.9936  

1124.5363 1119.8729 1135.1393 1113.3257 1115.7298  
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1163.6078 1191.3607 1174.2172 1142.7555 1118.2911  

1178.974 1210.9226 1195.4959 1187.8127 1218.7636  

1234.5484 1238.0615 1217.8578 1218.3289 1222.3781  

1252.9065 1244.8898 1230.5722 1230.855 1237.0745  

1260.104 1274.3562 1238.2264 1238.1819 1242.2785  

1298.7055 1325.1336 1316.1254 1301.6134 1308.9968  

1327.32 1343.5878 1337.0411 1321.1532 1323.3075  

1339.4929 1358.0422 1345.2374 1337.2851 1336.6053  

1423.4178 1418.1929 1417.9511 1351.6201 1337.4815  

1433.3621 1447.6128 1448.0874 1429.4264 1406.3475  

1465.3472 1475.829 1452.8203 1464.067 1460.3117  

1497.6124 1484.2229 1477.5561 1475.585 1476.4949  

1502.5465 1494.8739 1487.7167 1478.9908 1481.1563  

1510.7609 1509.1273 1495.9487 1483.488 1501.0152  

1516.6614 1516.3174 1503.1991 1503.7087 1504.0287  

1894.9853 1781.13 1877.5495 1871.5744 1871.9791  

3062.9105 3037.5691 3001.2154 3013.5088 3075.5334  

3068.27 3069.771 3012.072 3074.6085 3084.1281  

3084.8277 3126.2852 3058.5812 3094.3305 3115.4915  

3108.4757 3128.7367 3068.1324 3119.101 3119.5925  

3125.3418 3150.0129 3118.5372 3120.4775 3135.4744  

3143.6672 3163.1119 3156.1672 3179.3294 3179.7782  

3155.291 3194.5038 3178.8171 3192.5158 3200.9846  

3283.5416 3237.9394 3257.6646 3299.2108 3309.6472  

 

Table S-III. Optimized geometries in Cartesian Coordinates of Haloalkoxy radical and its 

corresponding transition states (TS) and products (P) at M06-2X/6-31+G(d,p) level of theory  

 

Haloalkoxy radical (CH3CH2CH2C(O)OCH(O
.
)CF3) 

 

 
  

   Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

      

1 6 0 -4.811405 -0.777686 0.186915 

2 1 0 -4.76574 -1.188509 1.200779 

3 1 0 -5.771662 -0.268072 0.07582 

4 1 0 -4.795508 -1.618471 -0.514231 
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5 1 0 -3.691669 1.025799 0.617671 

6 6 0 -3.649008 0.177341 -0.072692 

7 1 0 -3.721133 0.600234 -1.079797 

8 1 0 -2.212143 -1.369889 -0.611658 

9 6 0 -2.303889 -0.523174 0.079582 

10 1 0 -2.182691 -0.944516 1.085037 

11 6 0 -1.137783 0.395646 -0.171012 

12 8 0 -1.193587 1.563578 -0.462851 

13 8 0 0.042205 -0.2564 -0.028023 

14 6 0 1.192139 0.539012 -0.247398 

15 1 0 1.212503 0.934995 -1.266101 

16 6 0 2.386461 -0.363891 -0.041766 

17 9 0 2.427822 -0.867344 1.198483 

18 9 0 2.391419 -1.393091 -0.898571 

19 9 0 3.515835 0.337677 -0.237257 

20 8 0 1.258041 1.624042 0.681724 

   

   

   

   

   

   TSO2 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates (Angstroms) 

X Y Z 

1 6 0 -5.136623 -0.408066 -0.538443 

2 1 0 -5.300065 -1.334438 0.004645 

3 1 0 -6.02204 0.206373 -0.416694 

4 1 0 -5.047006 -0.653382 -1.592777 

5 1 0 -4.022162 0.585393 1.015464 

6 6 0 -3.896118 0.3241 -0.029478 

7 1 0 -3.772193 1.259267 -0.564931 

8 1 0 -2.462491 -0.786585 -1.227817 

9 6 0 -2.63363 -0.519025 -0.189007 

10 1 0 -2.714084 -1.458556 0.351157 

11 6 0 -1.395425 0.173811 0.308592 

12 8 0 -1.322001 1.237605 0.810634 

13 8 0 -0.297725 -0.599629 0.085953 

14 6 0 0.914501 -0.237623 0.614525 

15 1 0 1.114636 1.123929 0.241515 
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16 6 0 2.025487 -0.902779 -0.198199 

17 9 0 1.953461 -2.211948 -0.077998 

18 9 0 1.918097 -0.601478 -1.473851 

19 9 0 3.19744 -0.507093 0.233305 

20 8 0 1.067032 -0.145595 1.855901 

21 8 0 1.286252 2.233845 -0.260119 

22 8 0 2.43335 2.318793 -0.71132 

 

TSα-H 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.921049 -0.697862 0.194017 

2 1 0 -4.900251 -1.08767 1.216953 

3 1 0 -5.858088 -0.15091 0.063852 

4 1 0 -4.935493 -1.553905 -0.488449 

5 1 0 -3.729375 1.066048 0.59458 

6 6 0 -3.717483 0.201455 -0.076717 

7 1 0 -3.764257 0.604582 -1.093379 

8 1 0 -2.343287 -1.416389 -0.569824 

9 6 0 -2.4043 -0.551453 0.10198 

10 1 0 -2.30842 -0.955131 1.117366 

11 6 0 -1.198623 0.311742 -0.158922 

12 8 0 -1.202913 1.474231 -0.476644 

13 8 0 -0.138008 -0.331602 -0.004959 

14 6 0 1.336936 0.591794 -0.287885 

15 1 0 0.029293 1.28942 -0.769756 

16 6 0 2.490523 -0.35575 -0.052678 

17 9 0 2.50144 -0.832885 1.198568 

18 9 0 2.458343 -1.402984 -0.886739 

19 9 0 3.649922 0.293205 -0.254054 

20 8 0 1.441735 1.693419 0.617842 
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TSC-H 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.793767 -0.797615 0.125579 

2 1 0 -4.748676 -1.28842 1.103258 

3 1 0 -5.756705 -0.286188 0.052534 

4 1 0 -4.770782 -1.579152 -0.640874 

5 1 0 -3.686068 0.971704 0.703877 

6 6 0 -3.636306 0.181804 -0.052353 

7 1 0 -3.707949 0.683945 -1.022416 

8 1 0 -2.188663 -1.308838 -0.70909 

9 6 0 -2.287502 -0.521026 0.047706 

10 1 0 -2.166792 -1.021209 1.016417 

11 6 0 -1.126143 0.421601 -0.124143 

12 8 0 -1.188026 1.608891 -0.321269 

13 8 0 0.057273 -0.233111 -0.030008 

14 6 0 1.177739 0.565821 -0.177386 

15 1 0 1.211343 1.327343 -1.748204 

16 6 0 2.376796 -0.343889 -0.040943 

17 9 0 2.41746 -0.945263 1.15492 

18 9 0 2.390425 -1.300763 -0.977745 

19 9 0 3.502552 0.377551 -0.17547 

20 8 0 1.225185 1.408833 0.671077 

 

TSC-C 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -4.881592 -0.895455 0.270126 

2 1 0 -4.995822 -0.723858 1.345488 

3 1 0 -5.833875 -0.655218 -0.209037 

4 1 0 -4.691214 -1.963318 0.121017 

5 1 0 -3.964808 1.01661 -0.170752 

6 6 0 -3.74944 -0.048289 -0.304748 

7 1 0 -3.663343 -0.209321 -1.384203 

8 1 0 -2.146435 -1.429966 0.225277 
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9 6 0 -2.415992 -0.374742 0.357225 

10 1 0 -2.453559 -0.210101 1.441276 

11 6 0 -1.281191 0.4511 -0.179234 

12 8 0 -1.346052 1.294756 -1.03377 

13 8 0 -0.104719 0.123518 0.438632 

14 6 0 1.028284 0.873997 0.063042 

15 1 0 0.875257 1.339235 -0.930713 

16 6 0 2.60909 -0.468975 -0.09149 

17 9 0 2.871998 -1.044636 1.083389 

18 9 0 2.31737 -1.428283 -0.975328 

19 9 0 3.706346 0.16537 -0.506822 

20 8 0 1.320448 1.878985 0.902759 

 

TSC-O 

Center 

Number 

Atomic 

Number 

Atomic 

Type 

Coordinates 

(Angstroms) 

X Y Z 

1 6 0 -5.185912 -0.608113 0.231208 

2 1 0 -5.07978 -1.460137 0.910686 

3 1 0 -6.056407 -0.031198 0.553017 

4 1 0 -5.395975 -1.002606 -0.76832 

5 1 0 -3.742846 0.661749 1.229142 

6 6 0 -3.926531 0.254379 0.229813 

7 1 0 -4.055755 1.116327 -0.432694 

8 1 0 -2.83524 -0.947657 -1.227506 

9 6 0 -2.705484 -0.540795 -0.216963 

10 1 0 -2.5293 -1.407147 0.43271 

11 6 0 -1.44546 0.277688 -0.21868 

12 8 0 -1.338823 1.43557 0.088126 

13 8 0 -0.376874 -0.472575 -0.629027 

14 6 0 1.715707 0.596602 -0.607505 

15 1 0 2.081455 0.757414 -1.64084 

16 6 0 2.692844 -0.3595 0.100352 

17 9 0 2.33015 -0.572142 1.366876 

18 9 0 2.728594 -1.536804 -0.531487 

19 9 0 3.921867 0.158497 0.093445 

20 8 0 1.705368 1.805219 -0.024731 
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Table S-IV. Vibartional frequencies of  haloalkoxy radical and its corresponding transition states (TS) 

 and products (P) at M06-2X/6-31+G(d,p) level of theory. 

  

 

Haloalkoxy radical TSO2(O2 

reaction) 

TSα-H(α-ester 

rearrangement) 

TSC-H(C-

H bond 

scission) 

TSC-C(C-

C bond 

scission) 

TSC-

O(C-O 

bond 

scission) 

18.5393 -1650.4571 -1112.7272 -937.069 -396.4396 -619.672 

41.5901 38.2772 20.7603 40.5862 27.7032 9.9269 

45.2432 49.9292 52.7916 54.768 31.3889 46.9648 

59.3451 58.2641 54.8997 59.1931 46.8729 74.8893 

101.1867 64.4424 89.987 82.2553 89.4941 86.1607 

125.4384 83.5724 115.0419 105.0721 97.2895 123.0334 

207.7081 85.2335 152.8152 116.3515 121.7052 140.6273 

216.7969 107.2025 229.3744 200.0841 160.9319 226.3937 

238.2458 148.4664 233.2812 227.6972 169.6498 236.8708 

265.3325 177.6199 242.6909 243.9531 217.4856 259.8013 

313.8954 188.6048 278.6203 269.186 238.4369 268.5103 

361.9539 231.1978 333.5439 306.8721 282.9282 316.9185 

378.5433 252.8401 371.4256 357.5409 331.0406 385.6545 

458.0442 266.1534 395.4089 396.2933 343.3863 455.8624 

522.2721 290.7933 487.2695 451.87 421.7206 472.2494 

566.3948 312.0292 526.9014 512.3303 522.5951 540.7816 

591.9899 361.4459 566.5749 533.7716 532.4252 598.3065 

636.4753 392.2149 587.3264 558.1827 570.934 638.9305 

676.0513 467.8322 643.9718 572.4913 573.9256 659.8946 

749.0568 529.0225 712.7075 605.4114 659.5804 709.5806 

750.2569 541.5033 747.8844 663.898 747.0736 781.6635 

875.3307 569.6354 756.551 734.5658 749.0369 818.1915 

883.6244 598.3839 779.4441 756.9687 883.3508 914.6749 

926.7041 664.0129 890.5829 775.0375 916.9907 970.1838 

976.8628 723.6214 924.088 872.3836 949.6297 977.0741 

1058.6831 752.7541 932.2746 889.6501 987.2676 1048.966 

1072.4166 762.1926 1015.4317 933.3308 1043.2378 1095.128 

1119.5211 878.819 1073.4611 944.7376 1073.2616 1124.104 

1128.2172 886.7567 1135.2998 1070.9311 1101.5114 1222.963 

1149.4181 931.9994 1138.8818 1117.1465 1126.8277 1241.596 

1182.7423 977.2545 1186.5814 1125.593 1148.6203 1274.246 

1194.37 1044.4649 1255.9316 1133.1151 1183.5171 1321.688 

1251.4759 1072.5151 1264.1543 1160.1663 1251.6283 1375.853 
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1270.9642 1105.2885 1269.1901 1253.1024 1321.2452 1422.077 

1306.7324 1128.2325 1290.1607 1257.5106 1326.4218 1426.865 

1314.5739 1142.8514 1323.5473 1305.2651 1332.3375 1448.531 

1323.8895 1184.9639 1330.4882 1325.7555 1353.2505 1486.707 

1339.9285 1251.1957 1394.3653 1330.2909 1361.1343 1535.517 

1351.1124 1267.2906 1428.9958 1371.7072 1422.142 1568.071 

1422.6948 1289.1078 1458.1144 1420.8919 1431.4089 1576.683 

1431.8102 1324.1536 1496.4447 1431.2554 1460.5368 1605.992 

1463.9374 1328.66 1502.8863 1463.8973 1498.8024 1635.105 

1499.8153 1338.0582 1508.8425 1502.6281 1508.0866 1644.435 

1507.568 1364.6823 1517.1205 1508.2963 1514.4548 1652.179 

1515.1886 1420.0374 1600.1836 1517.2575 1659.8531 1667.986 

1883.577 1430.5693 1678.0957 1794.8501 1890.422 1761.661 

2999.7527 1462.0833 1792.8961 1926.1378 3061.217 3195.695 

3060.9876 1501.1979 3063.8 3062.9143 3068.2774 3215.029 

3070.9895 1509.9474 3070.5689 3068.9879 3086.1278 3226.217 

3086.7333 1517.4543 3088.1167 3087.4039 3104.7556 3239.123 

3107.971 1617.1851 3120.7596 3109.456 3105.412 3247.756 

3124.5961 1694.9093 3134.0996 3126.2644 3124.0572 3264.688 

3143.5832 1888.8555 3148.901 3145.3299 3143.6021 3275.489 

3151.1666 3062.8913 3154.7679 3151.7899 3147.1805 3392.194 

 3068.9852     

 3088.4202     

 3106.6376     

 3125.783     

 3144.9791     

 3151.968     

 Table S-V: Summary of average values of the rate coefficients of different bath gases and 

various fluence its corresponding rate coefficients relative to ethane as a reference 

compound at 298 K. 

 

 
Buffer gas (k2,2,2-TFEB/kethane) k×10

11
 

N2 1.11± 0.63 6.60 ± 3.74 

Ethane 

N2-O2 1.00 ± 0.05 6.01 ± 0.31 

Laser fluence    

50 mJ pulse
−1

 0.99 ± 0.04 5.87 ± 0.24 

75 mJ pulse
−1

 1.15 ± 0.02 6.82 ± 0.13 

100 mJ pulse
−1

 1.18 ± 0.06 6.94 ± 0.36 
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Abstract  
 Sport is accepted as part of society and culture throughout the world. Sports and games also 
effect on social processes, human values, social life and International affairs. It is Universal in the sense 
that it is practiced in every country and yet it does not always take the same form in each country.  The 
present study deals with which the skill performance of sportsman in Tennis and to find out how these 
skills are effective in the International tournament.  Purpose of the study is to analyse the skills that most 
frequently used by the lawn tennis player in Inter-National matches of Wimbledon tournament.  Data were 
collected from Wimbledon semi-final and final matches through the video recorder of that tournament- 
2015 were taken. By observing video recorded motion picture, Investigator noted, all the skills used in the 
matches.  Result can be checked and verified on the light of hypothesis to prove the purpose of this 
study.  It might understand that, most of the basic skills are executed more are than the advance skills. 
From this investigator conclude that, service and drives are the skill is used highest number of repetition 
to score maximum points in these three matches of Inter-National Wimbledon tournament to secure the 
top ranking.  At the end of the match, researcher opines that, for the purpose of analysis result was taken 
from the video records is more accurate then manual analysis of results in the live matches.  In spite this 
following recommendation were made, this type of study can be implementing in other game.  In Inter-
National tournament study the skills and behavior of the player to improve the performance of the each 
player in their future.  Changes or adaptation of techniques, skills and usable playing equipment for 
respective game. 
Introduction 
Sport is accepted as part of society and culture throughout the world. Sports and games also effect on 
social processes, human values, social life and International affairs. It is Universal in the sense that it is 
practiced in every country and yet it does not always take the same form in each country.Fitness is the 
ability to perform physical tasks with the minimum of efforts. This means that fitness is associated with 
efficiency. The fitter one works efficiently, and this increasing efficiency affects the whole of your body 
organism. It can combat depression, and illness, positive attitude towards all aspects of life and lead to 
greater mental clarity. 
Physical fitness is not only one of the most important keys to a healthy body. It is the basis of dynamic 
and creative intellectual activity; the eminent Physical Education theorist went on to say that without 
physical fitness. “We will undermine our capacity for thought, for work and for the use of that skill vital to 
an expending or a complex nation” Skill related physical fitness includes power, speed, agility, balance, 
and Co-ordination and re-action time. Sports are of great significant to human life because it is deeply 
involved with various institutions of society. Sports activities are the major recreational and fitness tools; 
through it peoples maintain & improve their health and fitness. The present study deals with which the 
skill performance of sportsmen in Tennis and to find out how these skill are effective in the International 
tournament. 
 



2 

 

 
 
 
 
Methodology 
The purpose of present study was to make a quantitative analysis of offensive skill performance of tennis 
players during the men’s Wimbledon Inter-National tournament. The main objective of this study was to 
analyse the best offensive and defensive skills used by player during the playing condition of matches. By 
observing entire matches played in Wimbledon men’s tournament held on 2015. The researcher fulfil this 
study, through videos of the three matches were taken into consideration. The data were shown in 
repetition of skills and techniques during the match and it had converted in to percentage with using 
tables and graphs. 
Analysis And Interpretation Of Data 
The analysis and evaluation of performance is based on the performance given by the play and it depend 
on the present condition of skills or techniques used the players as per the opponent playing actions, 
skills and complexities of performance.  The exact and entire measurement of all skills actions and the 
player’s performance in a match becomes very difficult. A quantitative analysis with the objective, reliable 
result were based on the recording of video analysis performance, analysis of data  has been based on 
the techniques and skills executed in the matches. Appears to provide the most useful record of 
performance.  The investigator decides on a checklist and digital video display of recorded performance 
of the matcheswere observed and analysed, for the purposes of scoring and recording of offensive and 

defensive skills performance with adding the percentage on the basis of performance. 
Table No. o1   NUMBER OF TOTAL REPETITION OF SKILLS AND TECHNIQUES 

Sl.No SKILLS 
FIRST 

SET 

SECOND 

SET 

THIRD 

SET 

FOURTH 

SET 

NO. OF 

REPETITION 

Per cent 

age 

1 
SERVICE 

194 96 112 149 
551 

25 

2 

D
R

IV
E

S
 

SINGLE 
FOREHAND 

309 138 178 204 
829 

38 

SINGLE 
BACKHAND 

29 32 25 25 
118 

5 

DOUBLEHAND 177 91 141 79 488 22 

3 

C
H

O
P

S
 SINGLE 

FOREHAND 
6 0 2 1 

9 
0 

SINGLE 
BACKHAND 

30 22 16 25 
93 

4 

4 

D
R

O
P

S
 SINGLE 

FOREHAND 
5 1 7 4 

17 
1 

SINGLE 
BACKHAND 

8 2 5 2 
17 

1 

5 
SMASH 

3 4 8 2 
17 

1  

6 LOB 10 4 14 4 
32 

1  

 
Above table and graph no. 01 represented the overview of repetition of skills and techniques exhibited in 
different sets. Total number of skills exhibited in each set is different. Because, it depends on player 
fitness, present condition of mental ability, their talent in playing situation and opponent playing ability. In 
this table total major six skills were considered for the assessment of player’s ability, even though it is not 
enough to assess the standard of the players, that too with the semi-final and final match of Wimbledon. 
The investigator tries his level best to give the best result with available data.  In first set maximum 
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number of services and drives are exhibited compared to other sets, because of player’s fitness and level 
of strength endurance has more in first set. Where as in second and other sets minimum number of 
services and drives are exhibited, it may causes due to their level of fitness and playing ability as well as 
psychological of failure and success of techniques. 
By analysing the data collected during the semi-final and final matches, it is clearly state that, maximum 
number of repetition of skills exhibited in Inter-National tournament.  As per the each and every 
techniques and skills are analyse as follows, service- 25 per cent (551), single forehand drive- 38 per cent 
(829), single backhand drive- 5 per cent (118),  double hand drive- 22 per cent (488), It shows that, the 
maximum repetition of single forehand drive skill  is played in this game. In chops skills, single backhand 
as played 4 per cent (93) times and single forehand played as 01 per cent (9), it shows the single 
backhand as played more than the single forehand due to get success in the rally as well as to get score 
and secure positive result in the match . Single forehand and backhand was equally repeated of 17 times. 
In Smash skill 17 times is repeated and Lob was 32 times repeated. Normally players are executed the 
skills in spite of complexity, they were try to create more difficult situation to execute the technique by 
opponent.   It is simple mental logic for all the winning players.  
 
Graph No. 1. PER CENTAGE OF DIFFERENT SKILLS USED IN MATCH 

 

This analysis shows that comparing of all the skills and techniques used in the game. The maximum 
number of time repeatedly used the skills and techniques were performed by the player during the 
competition situation is drives skill of 68%.  It is most frequently used for safe return and get success or 
control over the matches. 
 Table No. 02   NUMBER OF TOTAL TECHNIUQES FAULTS IN GAME 

Sl.No SKILLS 
FIRST 
SET 

SECOND 
SET 

THIRD 
SET 

FOURTH 
SET 

NO OF 
FAULTS 

Per 
cent 
age 

1 SERVICE 57 21 31 34 143 33 

2 

D
R

IV
E

S
 

SINGLE FORE 
HAND 

53 16 33 33 135 
31 

SINGLE BACK 
HAND 

10 7 7 8 32 
7 

DOUBLE HAND 27 14 20 25 86 20 

3 

C
H

O
P

S
 SINGLE 

FOREHAND 
1 0 0 1 2 

0 

SINGLE 
BACKHAND 

7 3 3 6 19 
4 

4 

D
R

O
P

S
 SINGLE 

FOREHAND 
2 1 0 1 4 

1 

SINGLE 
BACKHAND 

2 0 0 1 3 
1 

5 SMASH 0 2 1 2 5 5 

6 LOB 3 2 2 2 9 9 
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Table and graph no. 02 represents the number of failures/fault skills and techniques exhibited in different 
sets, during the semi-finals and final matches of tennis Wimbledon tournament. Total number of fault 
skills exhibited in each sets is different. Because it depends on player fitness, mantel ability, their talent in 
playing and in result pressure.  In first set maximum number of failure in services and drives skills are 
exhibited, compared to other played sets, because of player motor fitness and their level of execution of 
techniques will be more in first set. Where as in second set minimum number of failure in services and 
drives skills are exhibited less compared to other three sets.In first set maximum number of faults in 
single forehand drives 31 per cent (53) times compare to second set but in third and fourth set again 
players has been made 33 single forehand faults.   It clearly indicates that, maximum fault were accure in 
the first set,  after starting the match always in sports, the players required some time to adjust with the 
court, environment, spectators and confidence over the execution of techniques in the match compare to 
other sets, because of player’s fitness and level of strength will be slowly increase. 
Number of faults made in single backhand drives 10 times Compare to second, third and fourth sets 
because backhand hand drive in tennis one of the toughest drive compare to other drives and opponent 
players were trying the send the ball in weaker zone of single back hand drive, the players are wish to 
play forehand drives in tennis, it gives maximum confidence to execution of techniques compare to other 
techniques and by playing forehand drives easily player can play powerful drives.  This drives are more 
perfection, than any other techniques 

Graph No. 02: Percentage of total Techniques faults in Game 

 

The above representation of Graphs and Tables clearly justify that, the maximum number of faults played 
in the match is 71% of drive skills during the semi-finals and final match, it is notified that, the players are 
lost the match with execution of more number of faults in drives.    
No. 03.  NUMBER OF TOTAL SUCCESS OF SKILLS AND TECHNIQUES 

Sl. 
No 

SKILLS 
FIRST 
SET 

SECOND 
SET 

THIRD 
SET 

FOURTH 
SET 

NO. OF 
SUCCESS 

Per 
cent 
age 

1 SERVICE 137 75 81 115 408 81 

2 

D
R

IV
E

S
 

SINGLE 
FOREHAND 

14 13 9 8 
44 9 

SINGLE 
BACKHAND 

0 0 1 2 
3 1 

DOUBLEHAND 5 7 4 5 21 4 

3 

C
H

O
P

S
 SINGLE 

FOREHAND 
0 0 1 1 2 

0 

SINGLE 
BACKHAND 

0 2 2 0 4 
1 

4 

D
R

O
P

S
 SINGLE 

FOREHAND 
0 0 1 2 3 

1 

SINGLE 
BACKHAND 

1 0 1 1 3 
1 

5 SMASH 3 1 1 2 7 7 

6 LOB 4 1 2 2 9 9 
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The table and graph no.03 representing the overall scoring/success in skills and techniques exhibited in 
different sets, it may vary with each sets. Because, it depends on player fitness, mantel ability and 
situational adjustment of techniques for success over the set. In first set maximum number of failure in 
services and drives skills are exhibited compared to other sets, It may occur due to adjustment of playing 
condition, material were used for play and environmental condition has played a major role to adjust with 
the failure, second, third and fourth sets were executed the techniques with high standard to minimise the 
failure of implement the techniques has adopted by the players.  

 

Figure. 3   NUMBER OF TOTAL SUCCESS OF SKILLS AND TECHNIQUES IN PER CENTAGE 

 

The above table and graph clearly shows that, the maximum number of points or success of skill 
performed in the match is 81% of fore hand service.  Normally in the game of tennis, majority of players 
depend on their failure and success is ace service.  Perfection in- service were directly getting the points 
or it may create simple return of ball from the opponent, this might be the advantage of the player to 
success.  
 
Summary, Conclusion and Recommendations 
Summary 
Tennis is one of the richest game in the world, day by day tennis is attracting more number of the player 
and spectators as compared from the early days. There is no age limitation to play tennis. Tennis is one 
of the popular games in the world. Still tennis is played by only richest people. It is rich and expensive 
game in all aspects, such as playing, learning, teaching, ground maintenance and equipment with this 
need well equipped fitness centres. 
While coming to learn tennis is bit difficult and expensive. Where it required time, and money power. Even 
though an expert in tennis coaching, can’t observe techniques in all the skills and behaviour of the 
player’s at live matches. It is hard task to analyse skills during the match played by the players in live.As 
technology improved in modern days.  Whole match can be recorded with high different dimension form. 
As attempt of studying skills performed or exhibited in semi-final and final match of Inter-National 
Wimbledon tournament is done through video records. Data is collected by observing carefully with the 
video record of those three matches. Check list is prepared by tallies in each set of Wimbledon 
tournament. 
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Conclusion  
The analysis of skills and techniques exhibited in semi-final match in Inter-National Wimbledon 
tournament is done though video recorded clips. Data is collected in each sets of this three matches and 
prepared a check list by observing the video. Using this data, analysis is done to study the performance 
of the skills played by the player in Inter-National tournament. 
It might understand that, most of the basic skills are executed more are than the advance skills. From this 
investigator conclude that, service and drives are the skill is used highest number of repetition to score 
maximum points in these three matches of Inter-National Wimbledon tournament to secure the top 
ranking. 
At the end of the match, researcher opines that, for the purpose of analysis result were taken from the 
video records is more accurate then manual analysis of results in the live matches. 
 
Recommendation 
This type of study can be implement in other game.   
In Inter-National tournament study the skills and behavior of the player to improve the performance of the 
each player in their future. 
This study will be recommended that, changes or adaptation of techniques. skills and usable playing 
equipment for respective game. 
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Abstract:  
The purpose of the study was to investigate “Effects Of Aerobic Training With And Without Moringa 
Oleifera On Resting Heart Rate, Low Density Lipoprotein, High Density Lipoprotein And Testosterone 
Among College Men Athlete”. Moringa Oleifera: Many studies show that Moringa oleifera may lead to 
modest reductions in blood sugar and cholesterol. It may also have antioxidant and anti-
inflammatory effects and protect against arsenic toxicity. Moringa leaves are also highly nutritious and 
should be beneficial for people who are lacking in essential nutrients. Selection Of Variables: The 
following variables were selected for this study. I. Dependent Variables: 1. Resting Heart Rate, 2.High 
density lipoprotein 3.Low density lipoprotein 4.Testosterone.Ii.Independent Variables: 1. Aerobic Training 
2. Moringa Oleifera with Aerobic Training 3.Control Group. Experimental Design: The subject were 
selected for this study through the random group design consisting of pre and post test, forty five college 
men athletes randomly divided into three groups, the group was assigned as an experimental group and 
control group. The groups are 1. Aerobic Training, 2. Moringa Oleiferawith with Aerobic Training,3.Control 
Group. Statistical Technique: Analysis of Covariance statistical technique was used, to test the significant 
difference among the treatment groups. If the adjusted post-test results were significant, the scheffe’s 
post hoc test was used to determine the paired mean significant difference. Thirumalaisamy R. (2004). 
After incorporate statistical technique, it was found that a significant decrease in Resting Heart Rate and 
low density lipoprotein and greater increased in high density lipoprotein and testosterone in experimental 
group II (Moringa Oleifera with Aerobic Training) due to eight weeks of Natural Supplementation with 
aerobic  training than that aerobic exercise group.  

 

Moringa Oleifera: Many studies show that Moringa oleifera may lead to modest reductions in blood 
sugar and cholesterol. It may also have antioxidant and anti-inflammatory effects and protect against 
arsenic toxicity. Moringa leaves are also highly nutritious and should be beneficial for people who are 
lacking in essential nutrients.  
Health Benefits Of Moringa Oleifera: Boost Testosterone: One of the biggest marketing claims made by 
manufacturers of moringa supplements is its ability to increase testosterone levels, boost erections and 
enhance sexual performance. Essentially that it is an aphrodisiac. Moringa Oleifera on Lower Cholesterol: 
Modern societies are increasingly suffering from high amounts of cholesterol in the blood. Cholesterol is a 
big problem because it is linked to an increased risk of heart disease. Many plant foods such as chia 
seeds, flaxseeds, almonds and oats are found to effectively reduce cholesterol. Moringa also has similar 
cholesterol-lowering effects. In a particular study Moringa has been found that Moringa possesses a 
hypolipidaemic effect which reflects a decrease in the lipid profile. In another study it was found that 
Moringa Oleifera leaf powder along with high-fat diet decreased the high-fat diet-induced increases in 
serum, liver, and kidney cholesterol levels by 14.35%, 6.40%  and 11.09% respectively. 
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Statement Of The Problem: The purpose of the study was to investigate “Effects Of Aerobic Training With 
And Without Moringa Oleifera On Resting Heart Rate, Low Density Lipoprotein, High Density Lipoprotein 
And Testosterone Among College Men Athlete”.  
Selection Of Variables: The following variables were selected for this study.  

 

I.DEPENDENT VARIBLES: 1. Resting Heart Rate, 2.High density lipoprotein 3.Low density lipoprotein 
4.Testosterone.II.INDEPENDENT VARIBLES: 1. Aerobic Training 2. Moringa Oleifera with Aerobic 
Training 3.Control Group 
EXPERIMENTAL DESINGN: The subject were selected for this study through the random group 
design consisting of pre and post test, forty five college men athletes randomly divided into three groups, 
the group was assigned as an experimental group and control group. The groups are 1. Aerobic 
Training, 2.Aerobic Exercise with Moringa Oleifera, 3.Control Group 
TRAINING SCHEDULES AND SUPPLEMENTATION: During the training period, the experimental group 
underwent their walking program period of eight weeks for all days  with Moringa Oleifera. The 
experimental group underwent walking for forty five minutes of  duration  seven days per week.  
Statistical Technique: Analysis of Covariance statistical technique was used, to test the significant 
difference among the treatment groups. Thirumalaisamy R. (2004). 
Computation Of Analysis Of Covariance: The following tables illustrate the statistical results of Effects 
Of Moringa Oleifera With Aerobic Training On Resting Heart Rate, Low Density Lipoprotein, High Density 
Lipoprotein And Testosterone Among College Men Athlete and ordered adjusted means and the 
difference between the means of the groups under study. 
 
COMPUTATION OF ANALYSIS OF COVARIANCE OF RESTING HEART RATE 

 

Means EXP - I EXP - II Con. 
Grup 

S.V S.S D.F M.S O.F T.F 

Pre test 
Mean 

82.8 
  

83.2 
  

83 
  

B 1.2 2 0.6 
0.07 
  

3.23 

W 344.8 42 8.2 

Post test 
72.7 67.9 

82.8 
  

B 1726.9 2 863.4 
102.37 
  W 354.2 42 8.4 

Adj.Post 
test  Mean 

72.8 67.8 82.8 

B 1740.8 2 870.4 

132.15 W 270.0 41 6.5 

 

DISCUSSIONS AND FINDINGS OF RESTING HEART RATE 

This result indicated that the effect of Moringa Oleifera with aerobic training and aerobic training had 

significantly reduced the Resting Heart 

Rate Among College Men Athlete, when 

compared with control group in terms of 

means. Further findings of the study 

indicated that aerobic training with 

Moringa Oleifera had greater reduction in 

Resting Heart Rate than the aerobic 

training.  
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   In Experimental Group had implementing the aerobic training with Moringa Oleifera prescription is 

influenced the significant reduction in Resting Heart Rate, when compare to the control group. It’s all 

because of the supplementing the natural products is influenced and converted the excess cholesterol 

spent as energy for stamina and it avoid to formation of cholesterol in the body. So its concluded that 

the aerobic training with Moringa Oleifera had significantly influenced Resting Heart Rate and to avoid 

the unnecessary effect to the heart. 

 

COMPUTATION OF ANALYSIS OF COVARIANCE OF HDL 

Means EXP - I EXP - II Con.Grup S.V S.S D.F M.S O. F 

Pre test 
Mean 

35.4 35.4 35.0 
B 1.3 2 0.6 

0.17 
W 170.2 42 4.0 

Post test 
Mean 

38.4 43.6 34.6 
B 2 301.9 77.08 23.59 

W 164.5 42 3.9 

Ad.post 
test Mean 

38.3 43.5 34.7 B 585.5 2 292.7 86.85 

W 138.2 41 3.3 
 

DISCUSSION ON FINDINGS OF HIGH DENSITY LIPOPROTEIN: From these analyses, it is found that 
the results obtained from the experimental groups had increase in the High Density Lipoprotein when 
compared with the one from the control group. This is due to the inclusion of Moringa Oleifera with 
Aerobic Training in the analyses on 

Experimental Groups. In 
Experimental Group II had 
implemented the aerobic training 

with Moringa Oleifera prescription is 
significantly reduced in High 

Density Lipoprotein, when compare to the 
control group. It’s all because of the 

supplementing the natural products 
is influenced and converted the 
excess cholesterol spent as energy for 

stamina and it avoid to formation of 
cholesterol in the body and high density lipoprotein is transporter to bring back the excess cholesterol to 
the liver and utilized as energy for working muscle. So its concluded that the aerobic training with Moringa 
Oleifera had significantly influenced increased High Density Lipoprotein and to avoid the cholesterol 
deposition in the body. 

 

 

TABLE – IV - COMPUTATION OF ANALYSIS OF COVARIANCE OF LDL 

Means EXP - I EXP - II Con.Grup S.V S.S D.F M.S O. F 

Pre test  

Mean 

139 139 137.3 B 27.7 2 13.8 0.34 

 W 1691.3 42 40.2 

Post test 128.7 114.1 139.3 B 4802.8 2 2401.4 71.94 

 W 1402 42 33.3 

Adj.Post 
test  Mean 

128.6 114.0 139.4 B 4808.6 2 2404.3 71.13 

W 1385.8 41 33.8 
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Discussion On Findings Of Low Density Lipoprotein 
From these analyses, it is found that the results obtained from the experimental groups had significant 
reduction in the Low Density Lipoprotein when compared with the one from the control group. This is due 
to the inclusion of Moringa Oleifera with aerobic training in the analyses on Experimental Groups. 

 

 

 

 

 

 

 

 

It is interesting to note that the results obtained from Experimental Group II had more effect than 
Experimental Group I on the reduction of Low Density Lipoprotein level. This is due to the implementation 
of Moringa Oleifera with aerobic training in the Experimental Group II. 
These results are found to be in good agreement with the earlier works done by different researchers. 
Coggan et.al (1990) has proved that the Supplementations with Walk causes a decreased reliance on 
Low Density Lipoprotein as an energy source during exercise performed at the same absolute intensity 
due to a lower rate of appearance, disappearance and clearance. After Supplementations with Walk, 
steady state Low Density Lipoprotein turnover, over a period of Eight Week. 
It is concluded that the bad cholesterol (LDL) is always block and build up waxy substances deposited in 
the arteries. So due to this reason we have to maintain the normal level of ldl in the body is always is 
good for the internal systems.  

 

 

Computation Of Analysis Of Covariance Of Testosterone 

Means EXP - I EXP - II Con. Grup S.V S.S D.F M.S O. F 

Pre test 
Mean 651.4 651.6 

651.6 
B 0.40 2 0.2 0.00 

  W 17924.4 42 426.7 

Post test 
680 734.5 

651.4 
B 53440.5 2 26720.27 38.3 

  W 29289.4 42 697.3 

Adj.Post 
test  Mean 680.0 734.4 

651.4 
B 53413.9 2 26706.9 

44.5 W 24581.7 41 599.5 
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Discussion On Findings Of Testosterone:  

From these analyses, it is found that the results obtained from the experimental groups had significantly 
increased in Testosterone level when compared with the one from the control group. This is due to the 
inclusion of Moringa Oleifera with aerobic training in the analyses on Experimental Groups. It is 

interesting to note that the results obtained 
the value of testosterone from Experimental 
Group II had greater increase from its lower 
level to maximal level  than the 
Experimental Group I on the improvement 
of Testosterone. This is due to prescription 
of Aerobic Training With Moringa Oleifera to 
boost the volume of testosterone in the 
Experimental Group II. It is concluded that 
the experimental groups had greater 
improvement in volume of Testosterone in 
men athletes.   

 

Results: 
Within the limitations of the study, the following conclusions were drawn: 
Experimental group II (Aerobic Training with Moringa Oleifera) showed significantly greater reduction on 
Resting Heart Rate, Low Density Lipoprotein  and increased high density Lipoprotein, testosterone than 
the  Experimental group I at the end of eight week period of time of training at the end of eight week 
period of time. 
 
Findings: 
 After incorporate statistical technique, it was found that a significant decrease in Resting Heart Rate, Low 
Density Lipoprotein and greater increased in high density lipoprotein, testosterone in experimental group 
II (Moringa Oleifera with Aerobic Training due to eight weeks of Natural Supplementation with aerobic  
training.  
 
Reference : 
Montesano Domenico, Cossignani Lina and Blasi Francesca, Sustainable Crops for Food Security: 
Moringa (Moringa oleifera Lam.), Encyclopedia of Food Security and Sustainability, 10.1016/B978-0-08-
100596-5.22574-2, (409-415), (2019). 
Amany Abdel-Rahman Mohamed, Mohamed M.M.Metwally, Samah R. Khalil, Gamal A. Salem and 
Haytham A. Ali, Moringa oleifera extract attenuates the CoCl2 induced hypoxia of rat's brain: Expression 
pattern of HIF-1α, NF-kB, MAO and EPO, Biomedicine & 
Pharmacotherapy,10.1016/j.biopha.2018.11.019, 109, (1688-1697), (2019). 
Ofelia Andrea Valdés-Rodríguez, Filippo Giadrossich, Arturo Pérez-Vázquez and Juan Carlos Moreno-
Seceña, Above- and below-ground biomass and allometry of Moringa oleifera and Ricinus communis 
grown in compacted clayey soils, Flora, (2018). 
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INTRODUCTION 
 
 In today’s society, people, more often than not look up to the K-Pop stars because of their slender 
physique and soft, smooth skin. In the Philippines, girls and women alike idolize Miss Universe 2015 Pia 
Wurtzbach because of her amazingly curvaceous body and her confidently beautiful smile. For the male 
Filipinos, they would follow what many athletes do, like those in the NBA and PBA, in order for them to, at 
least, imitate their moves, looks, and actions. This leads these followers to enhance their lifestyle 
practices. They would engage themselves in a lot of physical activities like sports and would really sweat 
it out in the gyms. They try to only eat nutritious food and snacks as well as find solutions to make 
themselves stress-free. In addition, they would tend to avoid habits that would eventually wreak havoc 
into their lives. 

In a place where simple living is the trend, that is, inside the Mindanao State University – Marawi 
campus, students have access to the internet, television, or magazines where they can be bombarded 
with sometimes unrealistic and unobtainable appearance. Accordingly, nowadays, encouragement to 
focus on appearance is at an all-time high in this culture. But will these students, particularly in this study, 
the Bachelor of Science in Physical Education (BSPE) majors, be affected by this? It is for these reasons 
that this study was conducted: to check the respondents’ satisfaction or dissatisfaction of their body 
image as well as to ascertain their lifestyle practices.  

According to the Encyclopedia of Women’s Health (2014), body image is the perception that a 
person has of his physical self and the thoughts and feelings that result from that perception. Gomez 
(2009) made a simpler definition as “body image is how one sees himself when he looks in the mirror or 
when he pictures himself in his mind.”  

Body image is a widespread preoccupation. In one study of college students, 74.4% of the 
normal-weight women stated that they thought about their weight or appearance “all the time” or 
“frequently.” But the women weren’t alone; the study also found that 46% of the normal-weight men 
surveyed responded the same way (“What is Body Image?” n.d.).In another study conducted with the 
LGBT community, it was found outthat of the 263 lesbian women respondents, 48% had dieted in the 
past 3 months, almost half were dissatisfied with their weight, and low self-esteem was strongly linked to 
body dissatisfaction. Another study found that gay men diet more, are more fearful of becoming fat, and 
are more dissatisfied with their bodies in general as well as with their degree of muscularity than 
heterosexual men. 

The researcher personally believes that having a positive body image has a connection with 
engaging in healthy lifestyle practices. These practices include participating in regular physical activity, 
eating properly, managing stress, and avoiding destructive habits.  

In the study conducted by Bednarzyk, Wright, and Bloom (2013), majority (71%) of their 
respondents indicated they were satisfied with their body, although many (60.3%) wanted to alter it. 
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Majority (65.1%) had a normal BMI. Only 23.3% meet physical activity guidelines. Healthy lifestyle 
behaviors were engaged in by the respondents, but not routinely. Body image was correlated with healthy 
lifestyle behaviors. 

Greenleaf (n.d.) said that how one feels about his body can influence his physical activity participation. 
Corbin, Lindsey, and Welk (2000) mentioned that regular physical activity is a positive addiction in which 
the result is beneficial to an individual. It can improve the quality of life. Interestingly, it is important to note 
that those who exercise regularly are more likely to adopt other healthy lifestyles.  
Corbin et al. (2000) further mentioned that good eating habits can help an individual feel and look his 
best. Eating properly is a goal that is achievable. Furthermore, reducing stress in life and learning to cope 
with stress are associated with feelings of well-being and an improved quality of life. In addition, avoiding 
destructive habits like use of tobacco products and alcohol is also a way to adhere to a healthy lifestyle 
which is essential to increasing quality and years of healthy life. 
 
Statement Of The Problem 
 
 This study aimed to answer the following questions: 
1. What is the profile of the respondents in terms of sex, age, year level, ethnicity, and BMI? 
2. What is the result of the lifestyle practices of the respondents in terms of physical activity, eating habits, 
stress management, and avoidance of destructive habits? 
3. What is the body image of the respondents? 
4. Is there a significant relationship between sex, age, year level, ethnicity, and BMI with the lifestyle 
practices? 
5. Is there a significant relationship between sex, age, year level, ethnicity, and BMI with body image? 
6. Is there a significant relationship between lifestyle practices and body image? 
 
Methods 
 
Samples 
There were 54 samples involved in the study: 30 female and 24 male Bachelor of Science in Physical 
Education (BSPE) students of the College of SPEAR, who were officially enrolled during the Summer 
Term of AY 2014 – 2015.  The data were collected within the month of July 2015.  
 
Instrumentation 
 In gathering data, this study used a questionnaire which was comprised of three parts. The first 
part gathered information of the samples’ sex, age, year level, ethnicity, height, and weight (to compute 
for the Body Mass Index or BMI).The BMI was calculated by dividing the respondents’ weight in kilograms 
by their height in meters squared (kg/m2). The second part was the adapted Questionnaire Measuring 
Body Image and Dissatisfaction (Mciza et al., 2005), which was used to assess body image satisfaction 
or dissatisfaction. The third part was the modified Lifestyle Assessment to measure lifestyle practices. 
There were four (4) subscales which contained four (4) items each with choices of Always (3 points), 
Sometimes (2 points), and Never (1 point). These subscales included Physical Activity (ex. I do exercise 
for muscle fitness at least two days a week); Eating Habits (ex. I limit the amount of fat, saturated fat, and 
cholesterol); Stress Management (ex.I take time out during the day to relax and recover from daily stress); 
and Avoidance of Destructive Habits (ex.I do not smoke or use other tobacco products). 
 
Statistical Analyses 
 The descriptive statistics in the form of frequency and percentage distribution for the profile of the 
respondents was used. 
 In testing to determine the extent or magnitude of the relationship between the variables, the 
correlation coefficient was used through the Pearson Product Moment of Correlation (Pearson r).  
 The Statistical Package for the Social Sciences (SPSS) version 20 was utilized to come up with 
the results. 
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Results And Discussions 
 
Profile of the Respondents 
The study found out that majority of the samples were female students (f=30 or 55.6%) as compared to 
the male students (f=24 or 44.4%). This is attributed to the fact that in the MSU-Marawi campus, female 
students outnumbered the male students. In the entire existence of the College of SPEAR, there are 
always more female BSPE majors than theirmale counterparts. 
Majority were 20 – 22 years old (f=32 or 59.2%). The College of SPEAR, as always, accepts pursuers 
from the Technology courses as well as shifters from other colleges and this is one of the reasons why 
there were still students who have not graduated even at 20 – 22 years old. 
Most were third year students (f=24 or 44.4%). It is at this level that major courses are starting to get 
more difficult. Other than that, this may also be the period wherein students get more serious and become 
more focused on the price, that is,  graduation, by next year level, hence this result. 
While in terms of ethnicity, majority of the students enrolled in the College of SPEAR were non–Muslims 
(f=42 or 77.8%). This may be because non-Muslim students are more exposed to sports, dance, and 
recreation activities as compared to the Muslims (f=12 or 22.2%) who have their unique culture and 
tradition to follow. 
In terms of the BMI, it was revealed that majority of the respondents(f=43 or 79.6%) were “Normal” with 
body mass indexes of 18.5 – 24.9. Only a few were rated as “Overweight” or “Underweight” and none 
were considered “Obese.” This simply meant that these respondents had good height to weight ratio 
(their weight is proportional to their height). 
Almost all of the respondents were rated “Good” in their physical activities (f=50 or 92.6%). These 
respondents are Physical Education major students and have already learned concepts and practices of 
physical activities from their classes. These respondents may have accumulated 30 minutes of moderate 
physical activity most days of the week by brisk walking, climbing the stairs, yard work, or home chores. 
They also do vigorous activities, like sports and games, at least three days a week. 
However, in terms of eating habits, majority were rated “Poor” (f=29 or 53.7%). This is really a sad 
realization since it may be attributed to the fact that students do not have the proper choices of food to eat 
here in the campus. They just buy whatever they see as cheaper or only what their allowances can afford. 
Thus, there is less control as to the amount of fats, saturated fats, sugar, and salt intake.  
The study also found out that majority (f=36 or 66.7%) had “Good” ways of combatting stress. This may 
be due to the fact that the MSU campus is also a simple community wherein family, friends, and 
colleagues are closely-knit. Since the pace of life is not so fast, it is easy for the respondents to find time 
to relax and recover from the stress of daily living. 
For the avoidance of destructive habits, majority of the respondents (f=47 or 87.1%) were rated 
“Average.” It can be said that it is a bit difficult to stop using tobacco products and alcohol especially since 
they may have acquired this habit from way back in the past. However, there are also those individuals 
whose motto is “I haven’t tried and I promise not to try” when it comes to these products, just like the 
researcher herself. 
When it comes to the results in the body image, majority (f=29 or 53.7%) were satisfied while 25 (46.3%) 
respondents were dissatisfied with their body image. This proves that majority of the BSPE majors are 
happy with their current weight, body shape, and appearance. There is an appreciation of what they are 
able to do with their bodies and they just enjoy being active.  
 
Correlation of the Variables 
When the p-value obtained is greater than 0.05 level of significance, the relationship between variables is 
not significant. However, if the p-value is lesser than 0.05 level of significance, the relationship between 
variables is significant. 
For the correlation of the variables, it was found out that only physical activity had a significant 
relationship with age (p=0.045); avoiding destructive habits with sex (p=0.007), age (p=0.006), and 
ethnicity (p=0.009); and the over-all lifestyle practices with ethnicity (p=0.024). For the main variables in 
this study, there was no significant relationship between body image and lifestyle practices (p=0.234). 
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CONCLUSIONS 
 
 Based on the results of the study, older respondents tend to engage more in physical activities 
like sports and games as well as other forms of activities that will increase their strength and endurance. 
This means that as one gets older, the more likely that he will become more active in his physical activity 
participation. 
 On the other hand, the female respondents were better in avoiding destructive habits compared 
to the males; the younger BSPE major students were better in avoiding destructive habits compared to 
the older students; while the non-Muslims were better in avoiding destructive habits compared to the 
Muslims.  
 For the overall lifestyle practices, it was found that the non-Muslims tend to have better 
management of the lifestyle practices.  
 However, in this study, it was found out that body image is not significantly correlated with 
lifestyle practices. 
 
RECOMMENDATIONS 
 
It is recommended that students should be thoroughly informed on the effects of poor eating habits, by 
integrating it in lectures and classroom discussions, or even seminars and trainings on nutrition and diet. 
Moreover, the performance of good lifestyle practices should be instilled to these students, old and 
young, male and female, Muslims and non-Muslims alike, to prevent possible health problems in the 
future. These students should also be encouraged to maintain body image satisfaction to be able to 
accept, appreciate, and respect their body which may result to a positive outlook towards life. 
For future studies, increasing the number of respondents, which may also include other students in the 
university, should also be considered as well as including other healthy lifestyle behaviors. 
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Introduction 
 Bungalows need small, 2-storey buildings demand bigger, while highest towers require the 
largest necessary foundations; such that height of the building is directly dependent on its foundation. Will 
this be also true to sports? Does it follow that: optimized sport’s performance can be paralleled with a 
very strong foundation?Foundation in sports is commonly referred to as physical fitness components 
clustered into Health-Related Components (HRC) and Performance-Related Components (PRC). HRC 
are designated to improve health, wellness, and quality of life and enumerated as body composition, 
flexibility, cardiovascular endurance, muscular endurance, and muscular strength (Catapang, 2000). On 
the other hand, those PRC are important in performing the more technical aspects of many sports and 
these are agility, balance, coordination, speed, reaction time and power (“Fitness Components,” n.d.). 
Since sports is of a wide-ranged in scope, this study focused on one of the most exciting and breath-
taking event in athletics, the 400m sprint. 
 According to Quencetani, (2005) the 400m sprint is regarded as a “prolonged sprint” and the term 
appears to be appropriate, especially when one considers that Michael Johnson’s 1999 world record of 
43.18 is the equivalent of four consecutive 100m in 10.795 seconds. Sometimes, the event is also 
referred to as the “killer event” because, being just beyond the limit through which a well-trained runner 
can maintain his or her maximum speed, a huge stress is placed on the organism with the body invariably 
fatiguing, “rigging” or “tying up”, especially in the closing stage. As early as 1888, this led Montague 
Shearman, the most famous observer of athletics in the 19th century, to refer to 440 yard (now 400 
meters) runners as “runners who run themselves blind before reaching the tape”.  To this effect, many 
experts and sports personalities are studying how to improve 400m sprint performance and focused more 
on factors like speed, power, reaction time, etc., skill-related components only to affect 400m sprint 
performance.This study is a complete package and considers all the Physical Fitness Components, not 
only the skill-related but also the health-related, as the parameters to influence and predict 400m sprint 
performance. 
 
Methodology 
Research Design  
 This study employed correlational and determination methods. The correlation method 
determined the significant relationship and the extent of relationships bridging the fitness components and 
the 400m sprint performance. The determination method established the predictive accuracy one 
parameter could share to 400m sprint performance. 
 
Population 
 The population of this study composed of PE4-Athletics male students regularly attending and 
officially enrolled during the 2nd semester academic year 2014-2015 of the Mindanao State University 
Main Campus. A total of 59 students were included in the population. 
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Samples and Sampling Procedures 
 Complete enumeration was employed in this study. The 59 PE4-Athletics male students were 
distributed into 3 sections and enumerated as: PE4-FfGg4, PE4-Gg4, and PE4-Yy4 with 20, 19, and 20 
regularly attending students.   
 
Instrumentation 
 This study gathered data using the physical fitness standardized tests: the body mass index 
(BMI) for body composition by World Health Organization, the 6-min run test for cardiovascular endurance 
by Bolonchok (2008), The sit and reach test for flexibility by Allsen et, al. (1993), the push-up test by 
McGlynn, (1996), the Sargent  jump test for elastic leg strength by Dudley Allen Sargent (1921), shuttle 
run test for agility by Mackenzie, B. (2007), Stork Stand test for balance by Johnson & Nelson (1979), the 
alternate wall hand toss test for coordination by American Guidance Service (1969), the standing long 
jump for power by Hede, et al. (2011), the ruler drop test for reaction time by Mackenzie (2004), the 50-
meter sprint test for speed by AAPHERD, and the 400m dash performance. All tests excluding push-up, 
ruler drop and Sargent chalk jump require time monitoring so stopwatches were used. Other instruments 
and materials such as weighing scale, meter tape, meter stick, ruler, tennis balls, boxes, flag lets, cones, 
wooden blocks and chalks were used necessary for the conduct of the different tests. Tests’ results were 
recorded individually in the sample’s score card. 
 
Data Collection Method 
 The study was conducted by the researcher together with the trained researcher assistants. They 
gave briefings to the samples regarding the procedures of the different tests and safety measures, then 
the conduct commenced after warm-up exercises. The samples rotated to the different stations that were 
created. The test results were recorded in the individual sample’s score card right after a specific test with 
corresponding tester’s signature reflected opposite to the test. The results of the tests then were finally 
tabulated in the quantification of data form in preparation for the statistical treatment. 
 
Statistical Treatment 
 For the correlation portion, Pearson r was used. This statistical tool measured the strength of the 
linear relationship between two sets of interval-scaled and/or ratio-scaled variables (Lind, 2000).To give 
precise meaning of the findings, the coefficient of determination (r2) measured the predictive accuracy for 
r (Dunn, 2001). Predictive accuracy is the percentage contribution of one variable when correlated to 
another. 
 
Results and Discussion 
The results for the statistical analyses among compared variables were presented in the Table below. 
 

Physical Fitness Components 400m Sprint Performance 

Health-Related p-value r-value r2-value 

Body Composition 0.004 0.365** 0.1332 

Cardiovascular Endurance 0.000 -0.576** 0.3318 

Flexibility 0.091 -0.222 0.0493 

Muscular Endurance 0.152 -0.189 0.0357 

Muscular Strength 0.642 -0.062 0.0038 

Skill-Related 

Agility 0.000 0.494** 0.2440 

Balance 0.084 -0.227 0.0515 

Coordination 0.004 -0.367** 0.1347 

Power 0.000 -0.555** 0.3080 

Reaction Time 0.164 -0.184 0.0339 

Speed 0.000 0.699** 0.4886 

 
Findings 
Based from the statistical treatment results, these findings were recognized:  
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Body Composition has positive linear (r = 0.365) significant relationship (p = 0.004) to 400m sprint 
performance. Body mass index (mass/height2) increases with elapsed time in 400m dash, meaning lighter 
and taller samples ran faster than the heavier and shorter ones. Moreover, body composition could share 
13.32% (r2=0.1332)to the 400m dash performance. 
Cardiovascular endurance has significant (p = 0.000)  inverse (r = -0.576) relationship to 400m sprint 
performances and follows that as cardiovascular endurance increases, the time of the 400m sprint 
performance decreases. So that those samples of better cardiovascular endurance run faster in 400m 
dash than those with poor. Furthermore, cardiovascular endurance contributes 33.18% (r2=0.3318) to 
400m dash performance.  
Agility confirmed positive linear (r = 0.494) significant relationship (p = 0.000)   400m dash and declares 
that those samples with superior agility travel faster in all sprinting events than those of inferior agility, and 
predicts 24.40% (r2 = 0.2440)  of the 400m dash performances.  
Coordination played an inverse (r = -0.367) significant relationship (p = 0.004) to 400m dash performance 
and is capable of contributing 13.47% (r2 = 0.1347). Finding expounds that good hand coordination could 
lead to faster 400m sprint performance.  
Power revealed inverse (r = -0.555) significant relationship (p = 0.000) to the 400m sprint performance. 
Longer jumps correspond to lesser time (faster run) and proclaim that those who could jump longer 
distances are also capable of running fast in 400m dash. Leg power predicts 30.80% (r2 = 0.3080) of the 
performance. 
Speed expressed linear (r = 0.699) significant relationships (p = 0.000)  to 400m dash performance and 
proclaims that those who have faster speeds are also performing well in sprints. Speed could share 
48.86% (r2 = 0.4886) of the 400m dash performance. 
Flexibility, Muscular endurance, Muscular strength, Balance and Reaction time have no significant 
relationship to 400m sprint performance. 
Conclusion 
Based from the findings of the study, the following conclusions are driven: 
Body Composition, Cardiovascular endurance, Agility, Coordination,Power, and Speed are significant 
predictors of the 400m sprint performance. 
Speed is the best predictor, Cardiovascular Endurance2ndbest, Power3rd, Agility4th, Coordination5th, and 
Body Composition6th. 
Recommendations 
Based on the findings of the study, the researcher presents the following recommendations: 
To the Physical Educators 
 From the findings: the best predictor-speed (48.86%), 2nd best-cardiovascular endurance 
(33.18%), 3rd best-power (30.80%), 4th best-agility (24.40%), 5th best- coordination (13.47%), and 6th best-
body composition (13.32%); it is recommended that physical educators should disseminate these new 
information to their students and co-teachers.  
To the Coaches, Trainers and Athletes 
 The findings of the study could be the bases in the identification and selection of potential 
sprinters by letting them undergo the fitness tests both for the health-related and performance-related 
components. 
Moreover, performances on sprints could be maximized by developing training programs including: 1) 
speed (1st), cardiovascular endurance (2nd), leg power (3rd), agility (4th), coordination (5th), and body 
composition (6th) for the 400m sprint in addition to the techniques and tactics on the different sprinting 
events. 
 In situations where time duration in training is not sufficient to include all specified variables, the 
first 4 of the fitness components of speed (1st), cardiovascular endurance (2nd), leg power (3rd), and agility 
(4th) shall be given more priorities for they could contribute highest percentage to sprinting performances. 
For further Studies 
The subjects involved in this study are PE 4 male students and non-experienced, it is then recommended 
that further similar studies shall be conducted to include skilled and highly skilled athletes.It is also 
recommended that another similar study shall be conducted on females. Such study will provide 
additional information and can be utilized for comparison.Lastly, parameter such as: leg length, stride 
length, no. of strides, height, weight, frequency and duration of training, training attitude, motivation, diet, 
and lifestyle shall be looked into for future studies. 
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Background: 
The goal of study was to evaluate mental health, academic achievement and health related physical 
fitness, of adolescent’s school Students were randomly assigned to 8 weeks of yoga training. Students  
end-program self-report measures of mood, anxiety, perceived stress, resilience, and other mental health 
variables,  academic achievement through assessment and their  physical fitness. Independent 
evaluation outcome measures revealed that yoga participants showed statistically significant differences  
relative to controls on measures of anger control, emotions, memory power and fatigue/inertia,  
the yoga group over time were either minimal or showed  improvements.   Results suggest that 
implementation of yoga is acceptable, feasible for school students, setting and has the potential of playing 
a protective or preventive role in maintaining mental health, academic achievement and health related 
physical fitness.Objectives:The main objective of the study was to assess the efficacy of yogic Practice 
on mental health, academic achievement and Health related physical fitness of adolescent school 
students.Materials and Methods:The 60 adolescent students   were selected on the basis of their 
present performance in school education. Students were divided into two groups. One Experimental 
group and other Control group were given pre- test in three variables and Yoga training for 8 weeks for 
Experimental group. A yoga consisting of asana, pranayama, kriyas, etc. The Experimental and Control 
groups were again post-tested. Results:The results show that students, who regularly practiced yoga 
performed better in academically   with suitable improvement in health status and behavior. The study 
further shows that the students performed yoga, performed better   than non-yogic group.Keywords: , 
Academic achievement, Mental health ,School Students, Yoga Asana 
 
INTRODUCTION 
                     Yoga is the “Union of the individual self with the universal self” (Iyengar, 2001). Yoga, which 
originated in India more than 5,000 years ago, is a Hindu system of philosophy that encompasses the 
body, mind and spirit. Its aim is ultimate physical health and happiness, together with mental peace and 
tranquility  
 
Yoga is a practical aid, based on a harmonizing system of development for the body, mind, and spirit. 
Yoga derives its philosophy from Indian metaphysical beliefs. The word yoga comes from Sanskrit 
language ‘yuj’ and means union or merger. The aim of yoga is to strike a balance between mind and body 
and attain self-enlightenment. To achieve this, yoga uses movement, breath, posture, relaxation and 
meditation in order to establish a healthy, lively and balanced approach to life. Yoga is a method of 
learning that uses three main structures: Exercise, Breathing, and Meditation. The exercises of Yoga are 
designed to put pressure on the Glandular Systems of the body, thereby increasing its efficiency and total 
health. The Breathing Techniques are based on the concept that breath is the source of life in the body 
and a gentle increase in the breath control improves health and functions of both the body and the mind. 
These two systems prepare the body and mind for Meditation, making it easier psychologically to achieve 
a quiet mind and be free from everyday stress. Studies of yoga with adolescents and children have been 
rare, despite the increasing trend towards introducing yoga for children and adolescents in schools and 
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yoga studios (white,2009). One of the major goals of normal development is a high standard of physical 
fitness and intellectual way improvement in academic achievement. Maintaining an appropriate level of 
Mental health, Health related fitness allows a person to : 
 

Meet emergencies and Challenges in life  
 

Reduce the risk of disease and injury  
 

Work Efficiently with Positive Health. 
 

Participate and enjoy physical activity to improve personality (sports, recreation, leisure)  
 

Look one’s Physical best and Positive Image.  
 
1.2 THE CONCEPT OF YOGIC PRACTICES  
 
Although the word ‘Yoga’ has many connotations, etymologically it means ‘Integration.’ The aim of Yoga 
itself is integration of personality in its all aspect. In order to help the development of such integration 
various techniques are employed. These techniques or practices enjoined in Yogic literature and handed 
down in different traditions also go under the name of Yoga.  
 
According to Himalaya Yoga Peeth, (2014) ‘Yogic Practices’ is classified in Asana, Pranayama, 
Bundhas, Mudras, Kriyasand Dhyana, the meaning of the same is described below:  
 
Asana (Gharote M. L., 2009 p. 20)  
 
These are certain patterns of postures that stabilize the body and mind. They aim at establishing proper 
rhythm in the neuromuscular tonic impulses and improve the general tone of the muscles. 3  
 
Pranayama (Gharote M. L., 2009 p.21)  
 
These are the practices in the control of respiratory impulses which form one of the main channels of the 
flow of autonomic nerve currents. They are practiced for bringing control over the autonomic nervous 
system and dismissing the mental fluctuations.  
 
Bundhas and Mudras (Gharote M. L., 2009 p. 22)  
 
These consist of practices wherein one tries to consciously control certain semi-voluntary and in-voluntary 
muscles in the body. In these muscles there is an integration of central and autonomic nerve supply. By 
bringing these muscles under volition one could influence thereby the activity of the autonomic nervous 
system which functions as a whole. Bandhas and mudras help to tone up the internal organs, decongest 
them and stimulate their healthy functioning.  
 
Kriyas(Gharote M. L., 2009 p.17)  
 
These are purification processes; usually classified into six divisions and therefore they are often called 
Shatkarmas or Shatkriyas. Each one of these consists of many sub-sections. They not only purify the 
internal organs but also train the reflex mechanisms.  
 
Dhyana(Gharote M. L., 2009 p. 18)  
 
This is a continuum of mental practices involving from initial withdrawal of senses to the complete oblivion 
of the external environment. Literally, there are innumerable stages and practices which could be 
included under this head.  
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The nature of all Yogic practices is Psycho-physiological. Some practices which emphasize on the direct 
control of mental processes are more psychological. 
 
CONCEPT OF ACADEMIC ACHIEVEMENT Academic achievement is considered as a key criterion to 
judge one’s total potentialities and capabilities. Therefore it is more pressing for the individuals/ students 
to have high academic achievement. The term achievement refers to the degree or the level of success 
attainted in some specific school tasks especially scholastic performance, in this sense academic 
achievement means the attained ability to perform school tasks, which can be general or specific to a 
given subject matter. Academic achievement could be defined as self-perception and self-evaluation of 
one’s objective 4 academic success. Academic achievement generally indicates the learning outcomes of 
pupil. Achievement of those learning outcomes requires a series of planned and organized experiences. 
Good (1973), has defined, academic achievement as knowledge attitude or skill developed in the school 
subject usually designed by test scores or by marks assigned by teacher or by both. Consequently, 
academic achievement could be defined as self-perception and self-evaluation of one’s objective success 
(Srivastava, 2009).  
Academic achievement performance is the outcome of education — the extent to which a student, 
teacher or institution has achieved their educational goals. Academic achievement is commonly 
measured by examinations or continuous assessment but there is no general agreement on how it is best 
tested or which aspects are most important procedural knowledge such as skills or declarative knowledge 
such as facts (Ward, Stoker, & Murray-Ward, 1996). Academic achievement represents performance 
outcomes that indicate the extent to which a person has accomplished specific goals that were the focus 
of activities in instructional environments, specifically in school, college, and university. School systems 
mostly define cognitive goals that either apply across multiple subject areas (e.g., critical thinking) or 
include the acquisition of knowledge and understanding in a specific intellectual domain (e.g., numeracy, 
literacy, science, history). Therefore, academic achievement should be considered to be a multifaceted 
construct that comprises different domains of learning. Because the field of academic achievement is very 
wide-ranging and covers a broad variety of educational outcomes, the definition of academic achievement 
depends on the indicators used to measure it. Among the many criteria that indicate academic 
achievement, there are very general indicators such as procedural and declarative knowledge acquired in 
an educational system, more curricular-based criteria such as grades or performance on an educational 
achievement test, and cumulative indicators of academic achievement such as educational degrees and 
certificates. All criteria have in common that they represent intellectual endeavors and thus, more or less, 
mirror the intellectual capacity of a person (RicardaSteinmayr, 2015). 5 
 
Academic achievement represents performance outcomes that indicate the extent to which a person has 
accomplished specific goals that were the focus of activities in instructional environments, specifically in 
school, college, and university. School systems mostly define cognitive goals that either apply across 
multiple subject areas (e.g., critical thinking) or include the acquisition of knowledge and understanding in 
a specific intellectual domain (e.g., numeracy, literacy, science, history). Therefore, academic 
achievement should be considered to be a multifaceted construct that comprises different domains of 
learning. Because the field of academic achievement is very wide-ranging and covers a broad variety of 
educational outcomes, the definition of academic achievement depends on the indicators used to 
measure it. Among the many criteria that indicate academic achievement, there are very general 
indicators such as procedural and declarative knowledge acquired in an educational system, more 
curricular-based criteria such as grades or performance on an educational achievement test, and 
cumulative indicators of academic achievement such as educational degrees and certificates. All criteria 
have in common that they represent intellectual endeavors and thus, more or less, mirror the intellectual 
capacity of a person (RicardaSteinmayr, 2015).  
 
CONCEPT OF HEALTH RELATED PHYSICAL FITNESS 
 
              Health-related physical fitness is defined as fitness related to some aspect of health. This type of 
physical fitness is primarily influenced by an individual’s exercise habits; thus, it is a dynamic state and 
may change. Physical characteristics that constitute health-related physical fitness include strength and 
endurance of skeletal muscles, joint flexibility, body composition, and cardio respiratory endurance. All 
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these attributes change in response to appropriate physical conditioning programs, and all are related to 
health (Hoeger, 2011). 
 
             According to (Kansal,1996) Health-related fitness is a physical state encompassing cardio 
respiratory endurance, muscular strength and endurance, muscular flexibility, and body composition are 
defined respectively as:  
 
Cardio respiratory endurance: the ability of the heart, lungs, and blood vessels to supply oxygen to the 
cells to meet the demands of prolonged physical activity (also referred to as aerobic exercise)  
 
Muscular strength and endurance: the ability of the muscles to generate force  
 
Muscular strength: Ability to exert maximum force against resistance.  
 
Muscular endurance: Ability of a muscle to exert sub-maximal force repeatedly over a period of time.  
 
Muscular flexibility: the achievable range of motion at a joint  
 
Body composition: The amount of lean body mass and adipose tissue (fat mass) in the human body 
.EDUCATIONAL IMPLICATIONS OF ADOLESCENCE STAGE 
 
                Adolescence derives its name from ‘adolesce’ meaning ‘grow to maturity’. The transitional 
period between childhood and adolescence is called puberty (from Pubertas meaning ‘age of manhood’) 
which transforms a child into an adult. Beginning with puberty and gradually submerging into adulthood, 
adolescence covers a period of 6 to 8 years extremely crucial in an individual’s life. Ordinarily 
adolescence commences at 12 and ends with 19 year with variations in individual growth due to genetic 
or environmental factors causing children to be either early or late matures. In India, girls begin to mature 
by 10-11 years and hereditary factors play important role in the onset of adolescent growth-spurt.  
 
                While pre-adolescence (puberty) is referred to as a period of “predictabilities and 
unpredictability’s” adolescence is rightly labeled as an age of “great stress and strain, and storm and 
strife” (Stanley Hall). As the child crosses the thrash hold of puberty, he suddenly finds himself caught in 
biological upheaval, psychological chaos and emotional disequilibrium. Like a boat sans rudder and sails, 
he is left tossing on the high tides of the stormy sea of growth. Far reaching changes occur in his 
physiology and body –chemistry significantly influencing his behavior, psychological make-up and 
adjustment in society. The child is virtually unable to understand what is happening to him. He struggles 
hard to get out of the state of confusion and chaos with all his might, thereby determining the direction of 
his personality. 
 
CONCLUSION  
 
The present experiment, within limitations warrants the following conclusion:  
 
 
        Yogic Practices were useful in Improving Academic Achievement. Improvement has been recorded 
in School Academic Unit test exam of the Adolescent School Boys significantly.  
 
       Yogic Practices were useful in developing Mental Health. Improvement has been recorded in Ego 
Strength, Philosophy of Life, Self-Acceptance and Total Mental Health of the Adolescent School Boys 
significantly.  
 
      Yogic Practices were useful in developing Health Related Physical fitness variables. Improvement has 
been recorded in Muscular Strength, Muscular Endurance, Cardiovascular Endurance, and Flexibility and 
in Body Composition of the School Adolescent Boys significantly.  
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Recommendations  
 
After considering all pros and cons of the present study following recommendations regarding its 
implications and suggestions for further studies are made:  

Regular Yogic Practice should further be extended to lower age group of the school students and also 
for College students. It can also be extended to those who are suffering from Psycho-Physiological 
problems. To tackle the Health Related Physical Fitness and Psychological problems of the growing age 
students as suggested may be immense helpful.  

This study can also be conducted on adolescent Girls students.  
Along with Psychological Variable, Study can also be conducted on Physiological Problems, & 

Biochemical problems, etc.  
 
CONTRIBUTION TO THE KNOWLEDGE  
 
              The present investigation evolved a new knowledge about Yogic practices for Health Related 
Physical Fitness, Mental Health and Academic Achievements of Adolescent School Students. The 
module of Yogic practices is the valuable contribution of this study. Thus, without doubt, the result of this 
investigation has added quantum of knowledge to the literature of physical education and sports.  
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Abstract 
Bowling in cricket is an important aspect of the game was the bowler has the task of not only containing 
the score but also to take the wickets and get the opponents out. Bowling in cricket needs a lot accuracy 
in pitching it in the right area by the bowler, lack of accuracy in pitching the ball in the right area will lead 
to the bowler getting punished for boundaries. In this study the purpose was to examine the relationship 
of imagery and its effects on the bowling accuracy skill. Players were divided into two groups namely 
control group (CG) and Experimental Group (EG) each consisting of thirty players. The Bowling Accuracy 
skill test score of the Experimental Group (EG) had a pre-test mean value of 13.4±3.22 and a post-test 
mean value of 16.37±4. 80 which is significant with t=-2.809 and p-value=0.007<0.05. The Control Group 
(CG) had a pre-test mean value of 10.63±3.60 and a post-test mean value of 12.03±3.13. It is not 
significant with t=-1.607 and p-value=0.113>0. 05. As a result, there was a significant change in the 
Experimental Group (EG) due to the imagery intervention when compared with the Control Group 
(CG).Key words: Cricket, Bowling Accuracy Skill Test, imagery, Experimental Group. Control Group. 
 
Introduction 
Bowling is a sporting vocation that takes great fitness, stamina and skill, but also great strength of 
character. It will never be as obviously glamorous or rewarding as batting. And yet nothing is more 
rewarding for the fast bowler than seeing the stumps fly or the batsman flinch, or, in the case of the 
spinner, seeing the batsman beaten in the flight and stumped yards out of his ground. Even the 
workhorse medium-pacer takes no less delight in seeing the ball nip or swing away, finding the edge, and 
carrying safely to the wicket-keeper, or jagging back to thump into the front pad plumb in front. 
The action of bowling is an unnatural and apparently illogical one. The Oxford Dictionary of cricket 
suggests: ‘it is arguable that the evolution of cricket has to a very large extent been determined by 
developments in bowling, rather than by developments in batting.’ Earlier the bowler used to toss the ball 
to the batsman underarm. The next change was the invention of the ball that bounced only once on its 
way to batsman (what might be called a ‘length ‘ball), and this dominated games in the mid-eighteen 
century. It forced batsmen to fundamentally change their techniques, and cricket became a game in 
which batsmen played forward and began defending, rather than standing back and swiping at the ball, 
much as hockey players do today. 
But things started to change in the nineteen-century, when bowling predominantly was a round arm 
delivery technique. It was necessary to be held straight and more or less horizontally to the ground. The 
round-arm action was fully implemented in the year 1835, which compelled the bowler to compulsorily 
bowl the ball with a straight hand almost horizontally to the ground and above the level of the shoulder. 
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The basic action of bowling 
The following forms the core of fast bowling in modern day cricket. It is built on three basic foundations 
namely 
1. Momentum 2. Balance 3. Timing 
Momentum helps the bowler to carry himself to the point of delivery, balances is required to control all 
your movements as you bowl the ball; and timing controls the finer aspects of bowling such as line, length 
and flight. 
Phases of bowling 
The run-up and jump into the beginning of the gather.   
    The front arm extends high, the body turns sideways; the back foot is parallel to the crease; the head 
looks over the front shoulder; and the ball tucks in near the chin and points towards the target. 
The set-up.  
The gather id completed. This is the start forward of the uncoiling spring effect: the front knee is brought 
upwards, so that the body rocks back; the bowling arm now begins to extend towards the bottom of the 
arm movement. 
The unfold. 
The bowler ‘unwinds’ towards the target; the front foot comes down and forward with the front arm (both 
arms are now virtually parallel to the ground); the head begins to follow the front arm down over the top of 
a straight and braced front leg. Some “give” in the front leg is acceptable to prevent injuries, as long as 
the front leg straightens out again at the moment of delivery. The bowler’s eyes are fixed on his target. 
The delivery. 
The head is level and the eyes in line with the chosen target; the bowling arm swings up and through the 
full extent of the arm movement path, with the ball being released at the top of the arch as the arm is 
about to swing down again. The bowling arm follows through fully towards the batsman, which is vital 
when getting the ball to swing, seam or spin: don’t catapult the ball out of the fingers. 
The follow-through. 
The body completes its circle (with a turn of the hips) and the bowling arm follows the same path as the 
front arm. Allow momentum to drain away by running some way down the pitch if necessary; fast bowlers 
can actually injure themselves if they stop immediately down the pitch. 
VISUALIZATION/IMAGERY 
Imagery is a key ingredient in Neuro-Linguistic Programming. Players may be encouraged to develop 
their own mental pictures. This helps them mentally to rehearse their game in an optimistic and 
reinforcing way.While acquiring the skill you’ll need to practise it at least twice a week. You could conjure 
up different memories each time: the more positive reinforcement, the better. Because the technique is so 
intense, once you have mastered it, it is best to save it for moments when it’s really needed. It’s a useful 
exercise for the night before an important innings or game, particularly for players struggling with fear of 
failure or loss of form. It puts them in touch with their talent and positive feelings about the game and 
helps break the spiral of anxiety and gloom that invariably accompany a slump of performance. 
  Visualization can include a secondary skill-that of autogenic phase training. This is simpler than it 
sounds, although it takes practice. The athlete first has to master the technique od deep relaxation. Then, 
at the moment of intense visualization, he or she will repeat a certain affirming phrase (such as ‘I am 
going to take five wickets next time I bowl’ or, less specifically, ‘I feel confident and strong’ or ‘I am going 
to help my team win’). Sports Psychologist might also encourage their clients to repeat their chosen 
phrase last thing at night before a big game. The idea is to associate the phrase with your optimum state 
of deep concentration and reediness to play the game. Eventually, this can become a mantra you can 
recite (quietly) in the dressing room or even on the field. Doubters should note that this technique has 
been shown to induce beneficial changes in muscle temperature, in heart and breathing rates, and in the 
brain’s electrical activity (Noakes and Granger, 1995).These techniques are excellent tools for anyone 
who needs to perform at consistently high levels.  
Imagery can be termed as person using his senses to create or recreate an experience or visual image in 
the minds that at times may seem to be real as seeing the image with his naked eye (Vealey & Greenleaf, 
2010). This states that 
In the absence of a external stimulus an image can be created in the mind 
It may consist of one or more physical senses 
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An image is created from information stored in the sensory store, working memory or long-term 
memory.In real sense, the brain cannot tell the difference between an actual physical event and the vivid 
imagery of the same event (Szameitat, Shen, &Sterr, 2007). sometimes even in day times we often 
dream and those dreams are so vivid and life like that we believe that it is true. For this reason, imagery 
can be used by the brain to provide powerful repetition, elaboration and preservation of important athletic 
sequences and skills. Not surprisingly, imagery has become a widely researched topic in the field of 
sports psychology which are in published studies, books (e.g., Callow and Hardy 2005; Moran 2004; 
Murphy et al. in press), an entire book (Morris et al.2005) and the introduction of a journal devoted to 
publishing imagery research in the physical domain (Journal of Imagery Research in Sport and Physical 
Activity). 
Objectives of the Study 
To study the effect of imagery intervention on accuracy of bowling skill in bowling. 
Methodology  
Bowling Accuracy Test 
This bowling accuracy skill test is also known as NARAASHANS CRICKET BOWLING ACCURACY 
TEST (Salman Ahmad Khan, et.al.2014). Bowling in cricket has been very competitive and has become 
more aggressive. So, in order to access the level of accuracy this test was administered by the 
researcher to understand how much accuracy is seen in the bowlers during the tests. The test will be 
instrumental in boosting the confidence level of the bowlers and also help the coaches to access the level 
of accuracy of bowling in cricketers. 
Purpose of the test: The researcher for the study has selected accuracy in bowling as the primary skill for 
the subjects. The purpose the study was to establish a relationship between the effects of imagery and 
the level of changes in the execution of the bowling accuracy skill in the Experimental Group (EG) for the 
completion of the imagery intervention. And also, to compare the results of the bowling accuracy with the 
Control Group (CG) were no imagery intervention was given. 
Methodology of the test:  
The bowling accuracy skill test was undertaken by the 60 subjects each who belonged to the 
Experimental Group and the Control Group. Testing took place on a cemented wicket surface. The aim of 
the test was to ball 24 legal deliveries by the subject with 6 balls in a over with a rest in between an over. 
Before doing the test on the subjects, a demonstration trial was shown to the subjects with the help of a 
trained helper. The subjects were told to undergo a good warm up session. Later the subjects were 
divided into a group of four participants each (as per instructions given by Bob Woolmer 2008).  Each 
bowler was told to ball an over each of 6 legal deliveries followed by other bowlers. A total of 24 balls 
were to be bowled by each subject comprising of 4 over spell. The bowlers had to aim at the target areas 
to earn the points. The target area was laid on the cemented wicket which was of a designated 
measurement. Each area had a specified score and the subjects were told to pitch the ball in these 
specified areas. The scores were all written down in a score card and was tabulated. The target area had 
a set of 5 hitting areas with a designated point for each area. The number of hits on different area in the 
24 ball (4overs) would determine the total score of the player. If the ball lands on the line of any 
designated area then that was counted as the part of that very target area i.e. the higher point will be 
given. Points given are shown as below: 
 

TARGET POINTS AWARDED 

Hitting 4-point area 4 points 

Hitting 3-point area 3 points 

Hitting 2-point area 2 points 

Hitting 1-point area 1 points 

Beyond 1-point area 0 points 
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Imagery Script: The subjects were made to read the imagery script which was developed by the 
researcher. The script included the steps involved in imagery. The subjects were made to sit in a hall and 
were told to do deep breathing and later on they had to read the script which had details of the bowling 
skills. The script consists of the very details of the bowling skill. The subjects had to then rehearse the 
skill in a match situation at a match speed of execution of the bowling skill. The script had details of the 
run-up, gather, leap and landing of the foot along with the release of the ball and follow through. The 
subject also had to imagine of himself pitching the ball in the right designated area for accuracy.  
Marking for the test:  A square of 9 inches with its centre is drawn at a distance of 3 meters from the 
popping crease. The back line of the square is perpendicular to the leg stump which is the 4-point area 
and is as per the standard measurement of the distance of cricket stumps i.e., 9 inches. A square of 9 
inches is also drawn on the popping crease at the block hole. The 9 inches square drawn on the popping 
crease is a four (4) point hitting area. The three (3) point area is drawn by extending 9 inches from above, 
below and front side of the four (4) point area. The Two (2) point area is drawn by extending 9 inches 
from above, below and front side of the three (3) point area. Also, the one (1) point area is drawn by 
extending 9 inches from above, below and front side of the two (2) point area. All the line shall be 3 cm 
thick and shall be included in their respective point areas. The areas outside the one (1) point area shall 
be the area for zero (0) point hitting area. Hence the marked areas shall be the target zones for the 
bowlers. 
 

 

 
Layout of the bowling accuracy skill test. fig 3 

 
Results and Discussion  
 

The researcher had conducted a Bowling accuracy Test for both the groups i.e. Experimental 
Group (EG) and the Control Group (CG) which consists of 30 subjects each.  The imagery intervention 
was carried out only for the Experimental Group (EG) as a part of the research. both pre-test and post 
post-scores were analysed and were compared in the analysis part of the research. The following is the 
findings in the study: 
 
Table 1Comparison of Bowling Accuracy Test between the Experimental Group (EG) and Control Group 
(CG). 

Skill Group 
Mean 

“t” Value “p” Value 
Pre-test Post-test 

Bowling 
Accuracy Test  

Experimental Group 13.4± 3.22 16.4 ± 4.80 -2.809 0.007S 

Control Group 10.6 ± 3.6 12 ± 3.14 -1.607 0.113NS 

Note. Values are given as Mean ± SD for groups of sixty subjects each. The level of significance is taken 
at 0.5 with df 58. 
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In Bowling Accuracy Test, the Bowling Accuracy Control Group (BACG) pre-test score is 10.633±3.595 
and post test score is 12.0333±3.1347. It is not significant with t=-1.607 and p-value=0.113>0.05. The 
Bowling Accuracy Experimental Group (BAEG) pre-test score is 13.4±3.22276 and post-test score is 
16.3667±4. 8029.It is significant with t=-2.809 and p-value=0.007<0.05 The results show that accuracy 
level of experimental group has significantly changed after imagery practice. 

  

     
Figure 1.Comparison of Bowling Accuracy Test between the Experimental Group (EG) and Control Group 
(CG). 
Conclusion 
The result of the study in relationship to the Bowling Accuracy skill Test shows that there is a significant 
change in the Bowling Accuracy of the Experimental Group (EG). The change was not significant in the 
Control Group (CG). Hence it can be concluded that the change which was seen as significant in the 
Experimental Group (EG) was due to the Imagery intervention of four-week period consisting of a 5 
session Imagery Intervention per-week. 
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 Introduction: 
 Anxiety is a psychological and physiological state characterized by somatic, emotional, cognitive and 
behavioral components. The root meaning of the word anxiety is `to vex or trouble; in either the absence 
or presence of psychological stress, anxiety can create feelings of fear, worry, uneasiness and dread. 
Anxiety is considered to be a normal reaction to a stressor. It may help a person to deal with a difficult 
situation by prompting one to cope with it. When anxiety becomes excessive, it may fall under the 
classification of an anxiety disorder. Physical effects of anxiety may include heart palpitation, muscles 
weakness and tension, fatigue, nausea, chest pain, shortness of breath, stomach ache/ head ache and 
immune and digestive system function are inhibited (the fight or flight response).External signs of anxiety 
may include pale skin, sweating, trembling and papillary dilation. Someone who has anxiety might also 
experience it as a sense of dread or panic. Competitive anxiety causes performance deterioration. 
Optimum level of anxiety before, during and after the competition enables the sports person to be ready 
to perform. Too much of anxiety causes muscle tension, nervousness, in ability to make decisions, feeling 
over whelmed, feeling out of control, trembling, nail biting, increased sweating, etc., which deteriorates 
the performance.   Many athletes who perform well during ~ 162 ~ International Journal of Physiology, 
Nutrition and Physical Education training or practice can suffer from performance anxiety on game day. If 
feelings of nervousness, anxiety or fear interfere with your sports performance. 
Objective Of The Study : 
The purpose of this study was to compare the Sports Competitive Anxiety between Male  and Female 
Chess Players of Hyderabad District. 
Methodology 
 Total (N=60) Chess male and female players, male (30) and Female (30), belonging from the              
Hyderabad, Telangana State were selected. The variable selected for the present study was Sports 
Competitive Anxiety. Sports Competitive Anxiety Test (SCAT) by R. Martin, 1990 was used as criterion 
measure. For comparing Sports Competitive Anxiety between the male and female players, descriptive 
Statistics and independent ’t’ test were applied at 0.05 level of significance. Age ranged of the players is 
between 18-25 years. The variable selected for the present study was Sports Competitive Anxiety. 
Criterion Measures For the purpose of the this study was Score obtained in the sports competition anxiety 
test questionnaire In this study Sports Competition Anxiety Test (SCAT Martens, 1990) was used to 
measure Sports Competition Anxiety.  
  score sequence was 1, 2, 3, for ten test items which were taken for the scoring purpose were 2, 3, 5, 6, 
8, 9, 11, 12, 14, and 15 6 and 11 score reverse was carried according to the following key score (1) 
Response hardly ever (2) sometime (3) often however Spurring questions e.g. 1, 4, 7, 10 and 13, were 
not scored out as suggested by Rainer Martren. Was criterion measure of the study Sports competition 
anxiety Test (SCAT) constructed by was used for the collection of data for this study. Scoring of SCAT 
Sports Competition Anxiety Test (SCAT) by consists of total 15 statements. Scores obtained for each 
statement was added up which represent an individual's total score on Sports Competition Anxiety (SCAT 
Score). Then the SCAT score was analyzed. Statistical Analysis For comparing Sports Competitive 
Anxiety between male & female chess players, descriptive statistics’ and Independent t test was applied 
at 0.05 level of significance. Data analysis was performed using SPSS 21 software. 
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Results and Discussion: 
The statistical analysis of data has been presented in this study. The Sports Competition Anxiety data 
was collected on total (N=60) (sixty) chess Players, (30) Male and (30) Female were selected as subjects 
from District Hyderabad. To characterize and compare the sports competition anxiety test (SCAT) of male 
and female Chess players. it is found ‘t’ value (2.016) from table 2 there is no significant difference 
between male and female chess players of Hyderabad District. 
Study  1: Mean and standard deviation of sports anxiety test of chess Male and Female Players. 
Descriptive Statistics Groups N M Sd Male 30 18.93 2.79 Female 30 17.40 3.04 Significant at 0.05 level. 
Table 1: reveal that the mean and standard deviation score of sports anxiety of chess male players: 
18.93±2.79, female players: 17.40±3.04. 
 

 
 

Graph 1: Graphical representation Mean and SD of sports competition anxiety of male and female chess 
players. 
 Study 2: Independent t-test of Sports Competition Anxiety of The Male and Female Chess Players.  
Independent t- test Groups N Df Sig. (2tailed) Mean Difference Sta. Error Difference t-Value Male 30 58 
.048 1.53 .760 2.016 Female 30 57.402 Significant at 0.05 level. 
 

 

 Conclusions 
The following conclusions were drawn on the basis of the analysis of the present data: 
No significant difference was found between the female and male chess players in the Stale in relation to 
Sports Competitive Anxiety. On the basis of mean scores it can be seen the female chess players were 
having less Sports Competitive Anxiety level than male chess players. During the study investigator 
realized that the Competitive Anxiety depends upon player`s experiences and number of participation in 
the different tournaments. 
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Abstract 
Although much has been learned in recent years regarding student self-regulation and self-determination, 
little is known about the potential contribution of self-regulation and self-determination to research on 
sports academy student’s learning experience and outcomes. Also, the self-regulation and self-
determination of Ethiopian sports academy students and the potential educational impacts have not been 
known due to the lack of empirical evidence. This study examined the magnitude of Ethiopian sports 
academy student self-regulation and self-determination and the predictive validity of these constructs on 
student positive outcomes. Thus, the study used survey data from samples (n = 257) of students in two 
selected Ethiopian sports academies (Ethiopian Youth Sports Academy and Athlete Tirunesh Dibaba 
Sports Academy). The study applied Pintrch’s self-regulation theory (SRT) and Ryan and Deci’s self-
determination theory (SDT) as guiding frameworks. The SRT hypothesizes that academic environments 
support students’ ability to regulate their own learning improve learning effectiveness and efficiency, 
thereby positively contributing towards the attainment of multiple learning outcomes. Also, the SDT 
hypothesizes that environments that support perceptions of autonomy, competency, and social-
relatedness improve motivation, thereby positively influencing multiple learning outcomes. Findings 
indicate above average levels of self-regulation and self-determination for the two sports academies 
subgroups. Also, group difference tests revealed significant positive differences in average scores 
between-groups categorized by institution, .28 ≤ Cohen’s d ≥ .56. Moreover, correlation results between 
variables are found to be (r ranging from .39 to .71 and p < .01) for the total group. These expected 
correlations were between modest to moderate strengths.  Implications of the findings, limitations in the 
existing research; and suggested improvements are discussed.  Key words: Sports Academies, Self-
regulation, Self-determination, and Ethiopia. 
 
Background of the study 
Self-determination is one of the essential ingredients of student’s participation and commitment in 
learning and sports (Beachboard et al., 2011). The Self-determination theory (SDT) is a theory of 
motivation. Ryan and Deci (2000, p. 69) describe motivation as the ‘‘energy, direction, persistence… 
aspects of activation and intention’’ that address the why of human behavior. Motivation is vital: if 
students do not want to learn, little learning is likely to take place as learning is an active process 
requiring the individual conscious and deliberate effort (Richards & Levesque-Bristol, 2014). Numerous 
studies have confirmed that intrinsic or more internalized forms of motivation are associated with 
increased interest, engagement, effort, learning, and satisfaction with education (Deci & Ryan, 2010). 
Deci and Ryan (1985) identified three basic needs conducive to the development of more highly 
internalized motivation. These are: autonomy, competence, and relatedness. 
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Autonomy is an internal perceived locus of causality, which has the ability to posit that choice and 
autonomy enhance intrinsic motivation. Competence is conceptualized as a sense of self-efficacy, and it 
is vital in the motivating scenario because people adopt activities that make them feel their actions affect 
outcomes (Harter 1992). Relatedness is described as ‘‘the need to feel belongingness and 
connectedness with others’’ (Ryan & Deci, 2000) (p. 68).  Feelings of relatedness, measured in terms of 
institutional climate and teacher-student relationships, have been linked to outcomes including self-
efficacy, engagement, interest in learning, and higher grades (Vansteenkiste, Lens, & Deci, 2006). 
Research reinforces the importance of school and family as support networks in health promotion among 
young people (Melissa et al., 2007). 
It is hard to think about the academic success of students in schools if the students are not self-directed 
and self-motivated and cannot sustain cognition, affect, and behavior in order to assist in pursuing their 
academic and professional goals (Zimmerman, 2002). Self-regulation refers to individuals’ beliefs about 
their capability to engage in appropriate actions, thoughts, feelings, and behaviors in order to pursue 
valuable educational, psycho-social, and sports-related goals while self-monitoring and self-reflecting on 
their progress toward goal completion (Pintrich & Zusho, 2007). The need for self-regulation of students 
enrolled in post-secondary education such as sports academies is undisputable (Gould & Carson, 2008).  
Promoting the self-determination and self-regulation of students, particularly adolescents in sports 
academies, has become increasingly important as todays student athletes are tomorrow world class 
leaders in competitive sports (Elferink-Gemser, 2005). Also they need to be proactive and self-disciplined 
and engage in self-creation, self-initiation and self-evaluation of academic and sports-related tasks. 
Moreover, students are expected to exercise control of their conduct, maintain motivation, develop plans 
for the future, and put into effect goals and learning strategies (Pintrich, 2004; Pintrich & Zusho, 2007).  
Research Questions 
Is there a significant difference in scores of perceived self-determination and self-regulation across 
institution, class year, gender, and sports participation types? 
What is the relationship between students’ self-determination and self-regulation during the sport 
academy years? 
Significances 
By examining a couple of institutional contexts, this research better understood the perception students 
hold about their mechanisms of self-regulation and self-determination in sports academies in Ethiopia. 
Also with this understanding, teachers can plan interventions to promote student engagement across 
disciplines, and school administrators can assist with maximizing student engagement. 
Research Methods 
Research Design 
As stated earlier in the introduction, the proposed research applied, Ryan and Deci’s Self-Determination 
Theory (Ryan & Deci, 2000), and Pintrich’s self-regulation theory (Pintrich & De Groot, 1990) to the 
analysis of the primary data collected from students enrolling in two sports academies in Ethiopia. To this 
end, this research used a cross-sectional survey design comprising of a questionnaire to solicit self-
reported evidence about students’ self-regulated characteristics and self-determination.  
Study Participants 
The study population includes students and study participants were selected based on criteria and 
systematic selection procedures applied at the different stages of the selection process. Two sports 
academies: Addis Ababa sports academy and Asela sports academy were included. Then, the sampled 
(n= 257) enrolled in this two institutions were included in the study of student engagement experiences, 
their self-determination and self-regulation. 
Instrument for Data Collection 
Students questionnaire was modified from the modified version of the student engagement survey 
(Jimma, 2014), Ryan and Deci self-determination questionnaire (Ryan & Deci, 2000), and the short 
version of self-regulated learning questionnaire (Asmamaw, 2014). 
Study Procedure 
This study reported about the predictability of student self-determination and self-regulation on their 
learning, development, and satisfaction, and provides an insight on students’ self-regulated 
characteristics and their determination in sports academies in Ethiopia. Following this, the researchers 
analyzed the factors of self-regulation and self-determination and how that affects student learning, 
development, and satisfaction based on data collected from students enrolled in Ethiopian sports 
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academies. Finally, the researchers examined the relationships of these constructs with a number of 
outcome measures including learning gains, development, and satisfaction. 
Research Analysis Methods 
This research assessed differences in student self-determination and self-regulation by comparing the 
level or extent of having these characteristics based on the study participants reported within and across 
sports academies, gender, age, and year levels. For this, t test and effect size were calculated for the 
total sample. Moreover, correlation analyses were used to examine the patterns of relationships exhibited 
between the variables of interest.  
Results 
Between Group Mean Differences 
In this study, mean differences were computed to test whether or not students’ engagement, self-
determination, and self-regulation differ across academy type, gender, age, and entry year. The results of 
these analyses revealed no statistical significant between group differences for the variables across 
gender, age, and entry years. However, the group difference tests were significant between academy 
types. Table 1 presents the means and standard deviations for students of Ethiopian Sports Academy 
and students of Tirunesh Dibaba Sports Academy. 
Table 1. Differences in student self-regulation, and self-determination between students in Ethiopian 
Sports Academy and Tirunesh Dibaba Sports Academy 

 
Variable 

Tirunesh 
Dibaba SP  
(n = 119) 

Ethiopian 
Youth SA 
(n = 138) 

95% CI  
df 

 
t 

Cohen’s 
d 

M      SD M  SD  LL UL 

Tse1 2.66 .62 2.35 .78 2.4
0 

2.5
9 

255 3.50*** .44 

Plea2 2.75 .60 2.40 .81 2.4
7 

2.5
3 

255 3.90*** .49 

Mcog3 2.57 .65 2.35 .79 2.3
6 

2.5
4 

255 2.41* .30 

Ilea4 2.43 .72 2.08 .78 2.1
4 

2.3
3 

255 3.76*** .47 

Pcomp5 3.14 .64 2.67 .82 2.7
9 

2.9
8 

255 5.04*** .63 

Rela6 3.02 .59 2.48 .93 2.6
3 

2.8
4 

255 5.45*** .68 

Pauth7 2.27 .85 2.10 .87 2.0
7 

2.2
9 

255 1.62 . 

Note. CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit; df = degrees of 
freedom; Cohen’s d = Effect size. 
1Time management and study environment, 2Peer learning, 3Metacognitive skills, 
4Independent learning, 5Practical competence, 6Relatedness with others, 7Personal 
autonomy 
Effect size δ is defined as the ratio of the difference between the mean values of students 
group in Ethiopian Sports Academy and students group in Tirunesh Dibaba Sports 
Academy over the pooled standard deviation, δ = (μ1 - μ0) / σ. 
Significance levels. * p < .05, ** p < .01, *** p < .001 
 

As shown in Table 1, the analysis of mean difference for the variable Tse revealed a significant variation 
between groups in Tirunesh Dibaba and Ethiopian Sports Academies, t (3.50), p< .001, effect size .44 
SD. Similarly, the analysis of mean difference for the variable Plea shows a significant variation between 
groups in Tirunesh Dibaba and Ethiopian Sports Academies, t(3.90), p< .001, effect size .49 SD. Also, the 
analyses for the rest of the other variables demonstrated significance differences. In general, almost all 
measured variables revealed differences in students mean scores across academy type. As depicted in 
Table 1, these observed differences ranges between .30 to .68, which fall between low to moderate levels 
of differences in students’ self-regulation and self-determination domains.    
 



36 

 

 
 
 
 
Correlation Analyses 
 We used Pearson correlation analysis for the total sample group to measure the extent of 
associations that exist between variables. The studied variables were components of self-regulation, self-
determination and outcome measures. Table 2 presents the total group inter-correlations. 
Table 2: Correlations between Self-regulation, self-determination & Positive Student Outcome Measures. 

Measure 
SRL 

Gains in general 
education and practical 
competence 

Gains in higher-order 
thinking skills 

Satisfaction 

Tse1 .54 .56 .54 

Peer1 .58 .59 .52 

Mcog1 .56 .56 .51 

Mixed1 .56 .56 .53 

    

Measure 
SDT 

Gains in general 
education and practical 
competence 

Gains in higher-order 
thinking skills 

Satisfaction 

Competence .68 .61 .56 

Relatedness .71 .68 .61 

Autonomy .50 .45 .39 

    

As shown in Table 2, the 4-factor self-regulation domains and the 3-factor self-determination domains 
were found significant correlates of the 3 positive student outcome measures (r ranging from .39 to .71 
and p < .01) for the total group. These expected correlations were between modest to moderate 
strengths. Finding positive relationships between the proposed self-regulation model and the self-reported 
gains and satisfaction highlights the intimate relationship between perceptions of self-regulatory 
experience in sport academy and perceived attainment of gains and satisfaction. The results found in the 
current study is consistent with the literature in this field confirming the moderate effects of demographic 
variables on the learning gains and the significant greater effects of self-regulated variables after 
adjusting for the demographic variables (Khan et al., 2013; Luu & Freeman, 2011; Porchea et al., 2010). 
Further, the positive associations found between the self-regulated sub-components and the self-reported 
gains and satisfaction, in the current study, offer additional convergent validity evidence in support of the 
scale. However, this initial validation shows only the evidence in selected variables and sports 
academies; further study is needed to identify the variables more widely, including more sports 
academies to support generalizations in a broader sense. 
 
Study Limitations and Future Directions  
Findings of the current study have implications for assisting students through the development of 
strategies that could facilitate the promotion of self-determination and self-regulation experiences as well 
as positive outcomes among students within the two studied institutions. However, the study has 
limitations and therefore caution must be exercised in generalizing the findings of this study to other 
groups of sport academy students in the studied context. The current study relied exclusively on self-
report measures for its data. Also, the inclusion of only students of two academies of sports in the sample 
of the current study also limits the generalizability of the findings.  
To help offset these limitations, future research should employ larger and more randomized samples 
across different academies to help improve the generalizability as well as decrease bias in the design. 
Longitudinal research designs would also help to better assess the changes in students self-regulation 
and self-determination over time. 
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Conclusions 
The findings of the current study supported the contention that students’ self-determination and their self-
regulated behaviors in sport would have a significant influence to improve the quality of student outcomes 
in the sport academy programs in Ethiopia. In addition, the findings suggest that an aspect of self-
determination and self-regulation predicts students’ gains in learning and development as well and overall 
satisfaction.  
 
In support of both the self-regulation and self-determination literature, the findings of this study lend 
further assertions to the multidimensionality of self-determination behaviors and to the utility of self-
regulatory and self-determination practices as an influence on the quality of positive student outcomes. In 
addition, these findings further extend previous notions of self-determination and self-regulation that were 
considered imperative aspects of quality coaching in earlier studies. These positive results reinforce the 
fact that the self-determination and self-regulation behaviors have a major impact in transforming the 
quality of positive student outcomes in the academies of sports, by refocusing coaches’ attention on the 
changes in coaching approach that are powerful to improve the quality of sports learning, development 
and satisfaction for the students.  This study group difference analyses support that student self-
regulation and self-determination behaviors are experienced by sports academy students differently by 
institutional type than any other variable. 
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Abstract  
The purpose of the present study is to find out Self-efficacy and level of aspiration of state level Cricket 
Players of Manipur. Fifty (50) state level cricket players were stratified random sampling technique who 
participated in the state level tournament of Manipur within the age ranged from 19 to 25 years in Imphal 
city. The data was collected by Questionnaire. The descriptive analysis of data was used in the study. 
The data was analyzed by percentage and graph. The cricket players of Manipur from Imphal city were 
high level of Self-efficacy and Aspiration.Keywords: Sef-efficacy, Aspiration, Cricket 

INTRODUCTION 

Man is the only creature who is inquisitive about the Universe-its services and wonders. In the opening, 
this inquisitiveness was about concrete things but soon after the focus shifted to abstract metaphysical 
concepts such as soul, mind, spirit etc. Some logical inclined thinkers became interested in the 
understanding of emotional processes and the various inspirations on human performance. Physical 
education delivers consciousness and learning boldness for the physical, mental, emotional, social and 
spiritual development of the human personality that strengthens the social associations and inspects the 
impact of contact between the individual, the family, the wider community and the environment on the 
health of population.  Physical education and sport's access every human being has fundamental right for 
full advance of personality to develop physical, intellectual and moral powers through the educational 
System and in other aspects of social life.Movements are pre-shaped in thought, and individuals forestall 
either hopeful or doubtful scenarios in mark with their level of self-efficacy. Once an action has been 
taken, high self-efficacious persons invest more effort and persist longer than those with low self-efficacy. 
When setbacks occur, the former recover more quickly and maintain the commitment to their goals. Self-
efficacy also allows people to select challenging settings, explore their environments, or create new 
situations. A sense of competence can be acquired by mastery experience, remote experience, verbal 
encouragement, or physiological feedback. Self-efficacy, however, is not the same as positive 
impressions or unrealistic optimism. Effectiveness is using images mediated the relationship between 
imagery ability and imagery use. People with low self-efficacy toward a duty are more likely to escape it, 
while those with high self-efficacy are not only more likely to attempt the duty, but they also will work 
harder and persist longer in the face of difficulties. Self-efficacy influences: what activities students select, 
(2) how much effort they put forth, (3) how persistent they are in the face of difficulties, and (4) the 
difficulty of the goals they set. Students with low self-efficacy do not expect to do well, and they often do 
not achieve at a level that is proportionate with their aptitudes. They do not believe they have the skills to 
do well so they don't try. 
STATEMENT OF THE PROBLEM 
The purpose of the present study is to find out Self-efficacy and level of aspiration of state level Cricket 
Players of Manipur. 
OBJECTIVE OF THE STUDY 
1.   To conduct the test of self-efficacy and level of aspiration of state level Cricket players of Manipur. 
2.   To find out self-efficacy and level of aspiration of state level Cricket Players of Manipur. 
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DELIMITATION 
The following are the delimitation of the Studies 
1.   The study was delimited to Cricket Players only. 
2.   The Study was delimited to individuals between the chronological ages range from 19 to 25 years. 
3.   The study was further delimited to State cricket players of Manipur State. 
4.   Research was delimited to questionnaire study only. 
5.   The study was further delimitated to following parameters namely 
•    Self efficacy 
•    Self aspiration 
LIMITATION 
1.  This study has not taken into cognizance of the influence of outside agencies and communities.  
2.   The researcher had no control over the daily lifestyle of the subjects which might influence the study 
may be consider as a limitation. 
Significance Of The Study 
The following are the significance of the study 
1.   The result of the present study may by the foundation for a better and improved program and facilities 
in the special and peculiar condition of Imphal city. 
2.   This study will also helpful to those coming students who work on this field. 
3.   The result of the present study would give the knowledge about self-efficacy and level of aspiration. 
4.   This research may also make all those concerned authorities and profession in self efficacy and 
aspiration to their players. 
Methodology 
The present study was undertaken with a view to compare the self-efficacy and level of aspiration of State 
level Cricket players of Manipur. Fifty (50) state level cricket players were stratified random sampling 
technique who participated in the state level tournament of Manipur within the age ranged from 19 to 25 
years in Imphal city.The data was collected by administering the Schwarzer, R and M Jerusalem Self-
efficacy Questionnaire and John J Ray, Fear of success and level of aspiration Questionnaire. The 
descriptive analysis of data was used in the study. The data obtained from given responses in the 
questionnaire rated according to the key and data was analyzed by percentage and graph. 

RESULTS 

Self-efficacy and level of aspiration of state level Cricket Players of Manipur which was conducted 
on the entire subject by using the Schwarzer, R and M Jerusalem Self-efficacy Questionnaire and John J 
Ray, Fear of success and level of aspiration Questionnaire were highlighted in table 1 and figure 1. 

Table 1: Level of scoring for Self-efficacy and Aspiration of state level cricket players of Manipur 

Variables  Level of scoring Scoring  No. of Players 

Self-efficacy Low  10-20 5 

Moderate 21-30 2 

High  31-40 43 

Aspiration  Low  10-20 4 

Moderate 21-30 11 

High  31-40 35 
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 From the table 1 revealed that the level of Self-efficacy and Aspiration of state level cricket 
players of Manipur found to be high scoring in between 31-40 which had 43 (forty three) players out of 50 
(fifty) and 35 (thirty) players out of 50 (fifty) respectively.Figure 1 stressed the graphical representation for 
Self-efficacy and Aspiration of state level cricket players of Manipur showed highest 86% and 70% 
respectively on the score level of 31-40.Hence it proved that the cricket players of Manipur from Imphal 
city were high level of Self-efficacy and Aspiration. 
Figure 1: Level of percentage for Self-efficacy and Aspiration of state level cricket players of Manipur 
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Abstract 
The article uses the methods of scientific research in the sport, which building indicator assessment index 
for men 14 - 15 years old of tug of war team in Ninh Kieu District, Can Tho City, Viet Nam. 
Key word: physical, index, tug of war. 
 
Introduction 
In Vietnam, tug of war is a popular folk game for a long time, is held in the occasion of the festival, Tet 
traditional, due to conditions and requirements of yards. Tug of war are the most common content of the 
entertainment activities, the games of the armed forces, agencies, schools and people of all classes. 
In 2012, with the aim of introducing and developing Tug of war in Vietnam, the Ministry of Education and 
Training is introducing it to the Phu Dong games to promote the practice of Tug of war in Secondary 
Schools.The success of male team in Can Tho City Secondary School in 2012 was a proud achievement, 
However, to ensure the training and training of the Department of Tug of war in the direction of 
specialization to achieve the highest achievement in the next Phu Dong Games. Based on the reference 
of scientific documents, namely in Ninh Kieu District, Can Tho City, the content of the criteria for 
evaluating the athlete's physical strength of the junior tug of war team is necessary, Based on our chosen 
research direction: Building indicator assessment index for men 14-15 years of Tug of war in Ninh Kieu 
district – Can Tho City. 
To achieve the product, the subject pursues the following objectives: 
- Summarize the physical assessment criteria for athletes to pull the age of 14 - 15 authors in and outside the 
country. Interviews with trainers, experts and professionals.Testing the reliability of indicators Develop evaluation 
criteria 
In order to solve the above objectives, the method of document research, questionnaire interview, 
pedagogical method and statistics were used in the research. 
Research subjects of the project are 16 male athletes 14-15 years old Tug of war team Ninh Kieu District 
- Can Tho. 
Interviewers: 20 coach, expert, managers. 
2. Results And Discussion  
2.1 Current status of the use of fitness indicators of male athletes 14-15 athletes tug of war the author at 
domestic and foreign. 
Based on the material of Nguyen The Truyen (1999); Nguyen Ngoc Cu (1998); Nguyen The Truyen, 
Nguyen Thi Tuyet and Nguyen Manh Hung; Selection document of the Department of Culture, Sports and 
Tourism. Ho Chi Minh (2005); Chinese selection materials (2008); Endow Weenzel - René Wenzel. Based 
on that, the topic of surveying the training activities of the units have strong movement in the city. Based on 
the current survey, the statistical data on physical fitness indicators for male athletes 14-15 years old drag 
team in Ninh Kieu District - Can Tho City and eliminated the indicators inappropriate selection The following 
characteristics are typical: 
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General Physical Test: 
1.Hand Pull Hand (kg) 2 .Inverted hand force (kg) 3. Run 1500m (second) 4. Run 6 - 9 km (p) 
5.  Run high 30m (s) 6 .Thigh muscles measured (kg) 7. Back muscular measuring (kg) 
8 .Run variable speed (s). 
 
Physical Fitness Test: 
1.Foot change with podium level (times) 2. Push in a minute (times) 
3 .weighted weight with the weight of the person standing up to sit down for a minute (times) 
4. Jumping rope in one minute (times) 5.Turn on the ruler with a distance of 30m (second) 
6 .Squatting ducks with a distance of 30m (second) 7.Carry on the shoulder running 30m (second) 
8. Hand pulling single bar (l) 9.Standing average ton (s)10. high turn with the lance 1-1.4m (l) 
11. Maximum inhalation of lungs (l)12. pull pulley (s)13. Hanging with glue wire (s) 
14 .Climbing with two hands 15 / Double inhalation. 
2.2.1. Interview result: 
From the results of the above, conduct the formulation and conduct the interview. Two interviews a month 

apart. Test the coincidence of the results of the two interviews, and compare them through the index 

2
, 

in table 2.1. 
Table 2.1 Comparison of the results of two interviews of physical fitness indicators of male athletes aged 
14-15 in Ninh Kieu District - Can Tho City first time (n = 38); second (n = 37) 

No Test 

Interview result 

First Second 
χ2 p 

agree % agree % 

General Physical Test: 

1  Hand Pull Hand (kg) 38 100 36 97.30 1.03 >0.05 

2 Inverted hand force (kg) 35 92.11 36 97.30 1.01 >0.05 

3 Run 1500m (second) 
25 65.79 27 72.97 0.46 >0.05 

4 Run 6 - 9 km (p) 35 92.11 33 89.19 0.19 >0.05 

5 Run high 30m (s) 28 73.68 26 70.27 0.11 >0.05 

6 Thigh muscles measured (kg) 
26 68.42 27 72.97 0.19 >0.05 

7 Back muscular measuring (kg) 
20 52.63 25 67.57 1.74 >0.05 

8 Run variable speed (s). 
22 57.89 27 72.97 1.88 >0.05 

Physical Fitness Test: 

9 Jumping leg change in a minute (time) 36 94.74 36 97.30 0.32 >0.05 

10 Push in a minute (times) 36 94.74 37 100 2.03 >0.05 

11 Pull the hand of the bar a minute (times) 25 65.79 27 72.97 0.46 >0.05 

12 Wear for one minute (times) 30 78.95 32 86.49 0.75 >0.05 

13 Jump for a minute (times) 31 81.58 31 83.78 0.06 >0.05 

14 
Standing on average a ton of time calculates 
the maximum execution time (seconds) 

28 73.68 24 64.86 0.69 >0.05 

15 Turn on the 30m (second) 36 94.74 36 97.30 0.32 >0.05 

16 
Elevate the platform with a height of 1-1.4m 
calculated in 1 minute (seconds). 

26   8.42 26 70.27 0.03 >0.05 
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17 Squatting ducks 30m (second) 33 86.84 35 94.59 1.34 >0.05 

18 
Iodine inhalation calculates the maximum 
number of times (l) 

22 57.89 24 64.86 0.38 >0.05 

19 
Dual beam beams calculate the maximum 
number of executions (l) 

23 60.53 26 70.27 0.79 >0.05 

20 
Passenger on the shoulder running 30m 
(second) 

38 100.0 36 97.30 1.03 >0.05 

21 
Pull the pulley with a mass of 5 times the 
weight of the body 4 meters (s) 

28 73.68 27 72.97 0.00 >0.05 

22 
Hanging with the zipper pulls the maximum 
carry time (seconds) 

22 57.89 23 62.16 0.14 >0.05 

23 
Climbing with two hands (not grip) with the 
height from the ground to the top 10-15m 
calculated time (seconds) 

24 63.16 26 70.27 0.43 >0.05 

From the results of Table 2.1, the indicators were 
2  calculated as (<3.84) at the probability of P> 0.05. 

The results of the two interviews with experts, coaches and managers are highly consistent in terms of 
responses. From this result, the subjects selected for the tests had a total of ≥ 75% of the respondents. In 
order to ensure objectivity and to avoid subjective errors, each questionnaire has a "open" question for 
experts, coaches, referees, professionals, and teachers. They can add tests that they think are 
necessary. 
From the results of the interview in Table 2.1, the subject has selected a system of tests to study the 
physical and technical development of male athletes 14-15 years old Tug of war team in Ninh Kieu 
District - Can Tho City as follows: General physical test: 3 tests - Physical fitness test: 7 tests 
2.1.2. Test the reliability of the indicators 
In order to determine the reliability of the indicators, the topic of calculating correlation coefficient (r) under 
Pearson indicators between the two tests and the test results is presented in Table 2.2. 
Table 2.2 Confidence test of male athletes' test of 14-15 year old Tug of war team Ninh Kieu District - Can 
Tho City 

 Test 

First 

X ± S 

Second 

X ± S r P 

General 
physical 
test 

Hand pressure (kg) 32.74 ± 4.52 35.43 ± 4.77 0.94 < 0.01 

Inverted knee (kg) 31.11 ± 4.63 33.18 ± 4.77 0.85 < 0.01 

Running 1500m (second) 556.40 ± 55.56 553.62 ± 55.87 0.87 < 0.01 

Physical 
fitness 
test 

Jumping leg change in a minute 
(time) 

55.00 ± 4.12 55.94 ± 3.91 
0.98 

< 0.01 

Push in a minute (times) 10.25 ± 1.61 11.81 ± 1.33 0.87 < 0.01 

Wear for one minute (times) 21.75 ± 4.28 24.13 ± 4.56 0.89 < 0.01 

Jump for a minute (times) 94.81 ± 18.12 97.06 ± 17.81 0.91 < 0.01 

Turn on the 30m (second) 14.88 ± 1.77 14.64 ± 1.82 0.99 < 0.01 

Squatting ducks 30m (second) 10.55 ± 2.03 10.52 ± 2.01 0.92 < 0.01 

Person on the shoulder running 
30m (second) 

10.38 ± 1.52 10.25 ± 1.47 0.93 < 0.01 

 
Table 2.2 shows the reliability coefficients between the two tests (r> 0.8 and P <0.01). Through the steps 
of synthesizing materials, interviews, testing the reliability of the test, the thesis has identified the physical 
and technical assessment of athletes 14-15 years old drag team Ninh Kieu - Can Tho city includes the 
following tests: 
General physical test: 3 tests 
1.Manual hand force (kg) 2. Inverted hand force (kg) 3. Running 1500m (second) 
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Physical fitness test: 7 tests 
1.Foot swing with a platform height of 30 - 40 cm duration in one minute (times) 2.Push resistance in a 
minute (times) 3.weight with weight equal to the weight of the person Stand up for a minute (times) 4. 
Jump for a minute (times) 5.Turn on the frog for 30m (seconds) 6 .Squatting for 30m (seconds) 7.shoulder 
running 30m (second) 
Build physical evaluation standards of male athletes age 14-15 team tug of war Ninh Kieu District - Can 
Tho City. 
2.2.1. The physical strength of men in the 14-15-year-old athlete Tug of war team Ninh Kieu District - Can 
Tho 
Table 2.3 The physical strength of men in the 14-15-year-old athlete Tug of war team Ninh Kieu District - 
Can Tho  (n= 16) 

No Test 
 Status 

X ± Cv% 

1 Hand pressure (kg) 32.74 4.52 13.82 

2 Inverted knee (kg) 31.11 4.63 7.88 

3 Running 1500m (second) 556.40 55.56 9.99 

4 Jumping leg change in a minute (time) 55.00 4.12 7.48 

5 Push in a minute (times) 10.25 1.61 15.73 

6 Wear for one minute (times) 21.75 4.28 9.69 

7 Jump for a minute (times) 94.81 18.12 9.11 

8 Turn on the 30m (second) 14.88 1.77 11.89 

9 Squatting ducks 30m (second) 10.55 2.03 7.19 

10 Passenger on the shoulder running 30m (second) 10.38 1.52 8.67 

11 Measure the athlete's fall (cm) 1.52 0.09 5.71 

12 4m rear wheel drive scooter (sec) 10.37 1.95 8.79 

 
The data in Table 2.3 shows that the indexes have average homogeneity among research subjects (10% 
<CV <20%). 
2.2.2 Assessment of physical strength of men in the 14-15-year-old team pulling Ninh Kieu District - Can 
Tho City: 
Based on results of two physical and technical tests of 14-15 year old athletes from Ninh Kieu District - 
Can Tho City, the topic of scoring scale (C scale) to evaluate power and technique of male athletes 14-15 
years old team dragging Ninh Kieu District - Can Tho City by the method of C-level is presented in 
chapter 2 according to the research indicators are presented in tables 2.4 and 2.5 
Table 2.4 Scoring test of general strength of male athletes 14-15 years old Tug of war team Ninh Kieu 
District - Can Tho City 

Score Conveniently hand force (kg) Negative hand force (kg) Run 1500m (s) 

1 21.43 19.54 695.31 

2 23.69 21.86 667.52 

3 25.95 24.17 639.74 

4 28.22 26.48 611.96 

5 30.48 28.80 584.18 

6 32.74 31.11 556.40 

7 35.00 33.43 528.62 

8 37.26 35.74 500.84 

9 39.53 38.06 473.06 

10 41.79 40.37 445.28 
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Table 2.5 Table of scores of professional strength test of male 14-15 year old athlete Tug of war Ninh 
Kieu District - Can Tho City 

Score 

Jumping 
leg change 
in a minute 
(time) 

Push in a 
minute 
(times) 

Wear for 
one 
minute 
(times)) 

Jump for a 
minute 
(times) 

Turn on 
the 30m 
(second) 

Squatting 
ducks 30m 
(second) 

Passenger 
on the 
shoulder 
running 30m 
(second) 

1 44.71 6.22 11.05 49.52 19.30 15.61 14.19 

2 46.77 7.03 13.19 58.57 18.41 14.60 13.43 

3 48.83 7.83 15.33 67.63 17.53 13.59 12.67 

4 50.88 8.64 17.47 76.69 16.64 12.58 11.91 

5 52.94 9.44 19.61 85.75 15.76 11.56 11.14 

6 55.00 10.25 21.75 94.81 14.88 10.55 10.38 

7 57.06 11.06 23.89 103.87 13.99 9.54 9.62 

8 59.12 11.86 26.03 112.93 13.11 8.53 8.86 

9 61.17 12.67 28.17 121.99 12.22 7.51 8.10 

10 63.23 13.47 30.31 131.05 11.34 6.50 7.34 

 
2.2.3. Setting up the classification criteria for men's athletes 14-15 years old Tug of war team in Ninh Kieu 
District - Can Tho CityBased on the classification criteria of five male athletes from the age of 14-15 
years, the team of Ninh Kieu District - Can Tho City will compete as follows: 
Excellent: 9 - 10 - Good: From 7 - <9 points - Average: From 5 - <7 points Weak: From 3 - <5 points Poor: 
From 0 - 3 points. 
* Classification of the test:According to the above convention, based on the scores of 2.4 and 2.5, to 
assess the physical strength of male athletes 14-15 years old Tug of war team in Ninh Kieu District - Can 
Tho city, including 10 tests with the maximum score of 100 points . 
Table 2.6 Physical and technical classification of male athletes 14-15 years old Tug of war team Ninh 
Kieu District - Can Tho. 

Tests  

Classification 

Excellent Good Average Weak Poor 

 9 - 10 7 -  < 9 5 - < 7 3 -  < 5 0 - 3 

General physical test 27 - 30 21 - < 27 15 - < 21 9 - < 15 0 - 9 

Physical fitness test:  63 - 70 49 - < 63 35 - < 49 21 - < 35 0 - 21 

Total 90 - 100 70 - < 90 50 - < 70 30 - < 50 0 < 30 

 
2.2.4 Appraisal of male athletes 14-15 years old pull team co Ninh Kieu - Can Tho City: 
Based on the results of Tables 2.3, 2.4, 2.5 and 2.6, the theme of the application of standard criteria and 
classification for athletes. Results presented in Table 2.7 and 2.8 
Table 2.7 Results of personal scores of physical fitness test of male athletes 14-15 years old Tug of war 
team in Ninh Kieu District - Can Tho City. 

No 

Full name General physical test 

Rank 
Test 1 Test 2 Test 3 

Total 
score 

1 Phan Nhut Thang 6.6 5.0 4.56 16.13 Average 

2 Pham Nguyen Minh Duc 6.4 6.2 7.35 19.95 Average 

3 Pham Viet Ky Anh 3.6 2.5 5.30 11.40 Weak 

4 Ly The Hung 7.5 9.8 1.41 18.75 Average 

5 Huynh Minh Quan 2.9 5.1 4.93 12.96 Weak 

6 Huynh Minh Truong 3.3 2.4 5.37 10.98 Weak 
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7 Nguyen Minh Huy 6.8 5.9 1.83 14.53 Weak 

8 Pham Anh Duy 6.9 5.4 9.15 21.50 Good 

9 Thieu Quang Minh 4.3 4.1 4.85 13.21 Weak 

10 Nguyen Huynh Quang Khanh 4.9 6.4 4.63 15.94 Average 

11 Pham Minh Long 5.5 4.0 6.49 16.00 Average 

12 Bui Tien Thong 8.0 7.4 3.86 19.27 Average 

13 Tran Quang Khiem 3.8 3.9 4.22 11.88 Weak 

14 Tran Nguyen Phuc Hau 5.2 6.2 7.60 19.05 Average 

15 Banh Nguyen Minh Tuan 3.7 2.7 3.30 9.75 Weak 

16 Pham Nhat Duy 0.5 3.0 5.15 8.69 Poor 

* Note: Test 1: Conveniently hand force (kg); Test 2: Negative hand force (kg); Test 3: Run 1500m (s) 
Table 2.8 Results of personal scores of physical fitness test of male 14-15 year old athlete of Ninh Kieu 
District - Can Tho City. 

No 
 Physical fitness test   

Rank Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7 Total 

1 6.9 5.9 9.8 4.4 5.8 7.4 0.3 40.5 Average 

2 4.5 7.2 5.6 7.2 5.9 6.0 2.0 38.3 Average 

3 2.6 4.7 5.1 3.7 6.7 6.3 6.1 35.2 Average 

4 10.3 -0.3 7.0 8.8 5.5 1.6 4.7 37.7 Average 

5 4.5 7.2 0.4 4.5 2.2 3.2 5.9 28.1 Weak 

6 4.0 4.7 4.2 7.4 9.3 4.6 6.1 40.2 Average 

7 6.0 3.4 5.1 2.2 3.8 7.3 6.7 34.5 Weak 

8 4.5 4.7 3.7 3.9 7.2 5.7 2.7 32.5 Weak 

9 7.4 7.2 3.2 5.8 7.6 4.4 6.3 41.8 Average 

10 5.0 5.9 4.2 6.0 3.2 5.1 6.0 35.5 Average 

11 3.5 4.7 5.1 0.9 3.7 1.3 3.9 23.1 Weak 

12 4.5 2.2 4.2 5.6 5.5 3.1 5.5 30.7 Weak 

13 2.1 7.2 6.5 6.0 3.4 7.5 6.2 38.8 Average 

14 5.5 5.9 6.5 3.3 4.1 7.5 4.0 36.9 Average 

15 5.0 4.7 4.2 5.8 2.8 4.3 8.3 35.1 Average 

16 3.5 4.7 5.1 4.5 3.2 4.7 5.4 31.1 Weak 

* Note: Test 1: Foot change in one minute (times); Test 2: Anti-push in a minute (times); Test 3: weight for 
one minute (times); Test 4: Jump rope in one minute (times); Test 5: Turn on the 30m ruler (second); Test 
6: 30m squatting dip (seconds); Test 7: Carry on the shoulder 30m (second) 
3. Conclusions 
From the study results, the following conclusions are drawn: 
Determine 10 physical fitness test for male 14-15 year old athlete of Ninh Kieu District - Can Tho City. 
+ General physical test: 3 tests 
1. Manual hand force (kg)  2.Inverted hand force (kg) 3 .Running 1500m (second) 
+ Physical fitness test: 7 tests 
1. Foot swing with a platform height of 30 - 40 cm duration in one minute (times) 2.Push resistance in a 
minute (times) 3.weight with weight equal to the weight of the person Stand up for a minute (times)  
4 .Jump for a minute (times) 5. Turn on the frog for 30m (seconds) 6. Squatting for 30m (seconds)  
7 .shoulder running 30m (second)Develop criteria for assessing physical fitness of male athletes 14-15 
years old Tug of war team in Ninh Kieu District - Can Tho City: 
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Abstract 
The Purpose Of The Study Was To Examine The Effect Of Sport Loading Training On Selected Physical 
Fitness Variables Among The Coastal Area Women Basketball Players. The Study Was Formulated As A 
True Random Group Design, Consisting Of A Pre-Test And Post-Test. Thirty (30)Women Coastal Area 
Basketball Players From Chennai District, Tamilnadu State, India Was Selected As Subjects At Random 
And Their Ages Ranged From 18 To 25 Years. The Subject (N=30) Were Randomly Assigned To Two 
Equal Groups Of Fifteen Subjects Each. Pre Test Was Conducted For All The Subjects On Selected 
Physical Fitness Variables. This Initial Test Scores Formed As Pre Test Scores Of The Subjects. The 
Groups Were Assigned As Experimental Group I And Control Group In An Equivalent Manner. 
Experimental Group I Was Exposed To Sport Loading Training And Control Group Was Not Exposed To 
Any Experimental Training Other Than Their Regular Daily Activities. The Duration Of Experimental 
Period 6 Weeks. After The Experimental Treatment, All The Thirty Subjects Were Tested On Their 
Physical Fitness Variables. The Final Test Scores Formed As Post Test Scores Of The Subjects. The Pre 
Test And Post Test Scores Were Subjected To Statistical Analysis Using ANCOVA To Find Out The 
Significance Among The Mean Differences At P<0.05 And It Concluded That Experimental Group 
Showed Improvement Than Control Group.Keywords: Sport loading, Speed, Strength, Explosive Power, 
Coastal Area. 
Introduction: 
 Women’s sports include amateur and professional competitions in virtually all sports. Female 
participation in sports rose dramatically in the twentieth century, especially in the last quarter, reflecting 
changes in modern societies that emphasized gender parity. Although the level of participation and 
performance still varies greatly by country and by sport, women’s sport have broad acceptance 
throughout the world, and in few instance, such as figure skating, rival or exceed their male counterparts 
in popularity. Basketball involves approximately 450 million registered participation from over 200 national 
federations belonging to the Federation International de Basketball (FIBA). The modern game of 
basketball has evolved to the point were tall, heavy players are preferentially recruited to key positions 
close to the basket, while faster and more agile players are chosen for decades. When we compare the 
peoples with coastal area their physical abilities can be more than the normal peoples. Sports loading can 
be defined as the systematic addition of weight to the others player’s body in any form or to the 
implements used in sports. 
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Sports loading is a technique designed to improve explosive concentric movements such as sprinting 
speed. A relatively light resistance that does not drastically alter sprinting form produces the best results. 
Sport loading along with strength training, speed endurance training, plyometric and over speed training 
procedure the greatest change in the exercise in the fast twitch muscle fibers. 
Hypotheses: 
It was hypothesized that there would be a significant improvement in speed from the base line to post 
training due to the influence of sports loading training among the coastal area women basketball players. 
It was hypothesized that there would be a significant improvement in strength endurance from the base 
line to post training due to the influence of sports loading training among the coastal area women 
basketball players. It was hypothesized that there would be a significant improvement in explosive power 
from the base line to post training due to the influence of sports loading training among the coastal area 
women basketball players. 
Limitations: 
The impact of training schedules, previous experiences, motivational factors and various physical 
activities on the subjects playing ability were not taken into account. Hereditary, environmental factor and 
socio-economic status, which contribute to both physical and mental efficiency were not controlled.The 
quantum of physical exertion, life style and psychological stress and other factor that affects the metabolic 
functions were also considered as limitations. Variations in performance due to diet, climatic conditions, 
group conditions and other environmental factors that might affect study, were not considered. 
Delimitations: 
The study was delimited to thirty women coastal area basketball players from Chennai district, 

Tamilnadu, India.The study was confined to coastal area women basketball players between the age 

group of 18 and 25 years. The study was delimited to only sport loading training.The study was selected 
physical fitness variables name such as speed, strength endurance and explosive power was measured. 
Methodology: 
 The purpose of the study was to find out the effect of sport loading training on selected physical 
fitness variables among the coastal area women basketball players. To achieve the purpose of the study 
30 coastal area women basketball players in the age group 18 to 25 years were selected at random from 
Chennai district, Tamilnadu, India. Selected subjects were divided in to two equal groups of fifteen each. 
Group I acted as Experimental Group (Sport Loading Training) and Group II acted as Control Group. The 
Experimental Group I Participated in the Sport Loading Training for three alternate days only morning 
session for the period of six weeks. The control group training were maintained their daily routine 
activities and no special training was given. 
 The data pertaining to the variables in this study were examined by using to find out the 
significant improvement and analysis of covariance (ANCOVA) for each variables separately in order to 
determine the difference and tested at 0.05 level of significance and post hoc test also administered 
whenever ‘f’ ratio was significant.  
Table I Sport Loading Schedule for 1st to 6th week 

Weeks Sport Loading 
Training 

Duration Intensity Time Frequency/Week Rest 

 
 
1-2 

Stadium stairs  
 
60 Mins 

 
 
40 to 
60% 

 
 
7.00 to 8.00 
am 

 
 
3 
 

2 Mins 

2 Mins 

Weight Vests (60 M) 2 Mins 

2 Mins 

Weight Body Suit (80 
M) 

2 Mins 

2 Mins 

 
 
3-4 

Weight Sled (60 M)  
 
60 Mins 

 
 
50 to 
70% 

 
 
7.00 to 8.00 
am 

 
 
3 
 

3 Mins 

3 Mins 

Step Running 3 Mins 

3 Mins 

Sand Running 3 Mins 

3 Mins 

 
 

Weight Sled (70 M)  
 

 
 

 
 

 
 

4Mins 

4 Mins 
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5-6 Weight Body Suit (80 
M) 

60 Mins 60 to 
80% 

7.00 to 8.00 
am 

3 
 

4 Mins 

4 Mins 

Weight Vests (70 M) 4 Mins 

4 Mins 

 
Table II COMPUTATION OF MEAN AND ANALYSIS OF COVARIANCE SPEED OF EXPERIMENTAL 
AND CONTROL GROUPS 

Speed Pre, Post, Adjusted Means Source of 
variance 

Sum of 
Squares 

df Mean 
squares 

F ratio 

Sport 
Loading 
Training 

Control Group 

Pre Test Mean 11.10 11.06 Between 0.013 1 0.013 2.65 

Within 0.135 28 0.005 

Post Test Mean 10.79 11.07 Between 0.577 1 0.577 46.42* 

Within 0.348 28 0.012 

Adjusted Post 
Test Means 

10.80 11.06 Between 0.464 1 0.464 38.56* 

Within 0.325 27 0.012 

*Significant Table F-ratio at 0.05 level of confidence for 1,28 was 4.20,1,27 (df) = 4.21 
 The above table indicates the adjusted mean value on speed of experimental and control groups 
were 10.80 and 11.06 respectively. The obtained F-ratio of 38.56 for adjusted mean was greater than the 
table value 4.21 for the degrees of freedom 1 and 27 required for significance at 0.05 level of confidence. 
The result of the study indicates that there was a significant difference among experimental and control 
groups on speed. The above table also indicates that both pre and post test means of experimental and 
control groups differ significantly. 
Figure-1SHOW THE MEAN VALUES ON SPEED OF SPORT LOADING TRAINING AND CONTROL 
GROUPS 

 
 
Table III COMPUTATION OF MEAN AND ANALYSIS OF COVARIANCE STRENGTH ENDURANCE 
OF EXPERIMENTAL AND CONTROL GROUPS 

Strength 
Endurance 

Pre, Post, Adjusted Means Source of 
variance 

Sum of 
Squares 

df Mean 
squares 

F 
ratio Sport 

Loading 
Training 

Control Group 

Pre Test Mean 15.60 16.00 Between 2.133 1 2.133 0.914 

Within 65.333 28 2.333 

Post Test Mean 17.66 16.13 Between 20.833 1 20.833 12.32* 

Within 47.333 28 1.690 

Adjusted Post 
Test Means 

17.69 15.97 Between 21.582 1 21.582 12.50* 

Within 46.583 27 1.725 

*Significant Table F-ratio at 0.05 level of confidence for 1,28 was 4.20,1,27 (df) = 4.21 
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 The above table indicates the adjusted mean value on strength endurance of experimental and 
control groups were 17.69 and 15.97 respectively. The obtained F-ratio of 12.50 for adjusted mean was 
greater than the table value 4.21 for the degrees of freedom 1 and 27 required for significance at 0.05 
level of confidence. The result of the study indicates that there was a significant difference among 
experimental and control groups on strength endurance. The above table also indicates that both pre and 
post test means of experimental and control groups differ significantly. 
 
Figure-2 
SHOW THE MEAN VALUES ON STRENGTH ENDURANCE OF SPORT LOADING TRAINING AND 
CONTROL GROUPS 

 
 
Table IV COMPUTATION OF MEAN AND ANALYSIS OF COVARIANCE EXPLOSIVE POWER OF 
EXPERIMENTAL AND CONTROL GROUPS 

Explosive Power Pre, Post, Adjusted Means Source of 
variance 

Sum of 
Squares 

df Mean 
squares 

F ratio 

Sport 
Loading 
Training 

Control Group 

Pre Test Mean 0.19 0.18 Between 0.001 1 0.001 0.37 

Within 0.025 28 0.001 

Post Test Mean 0.30 0.20 Between 0.073 1 0.073 40.04* 

Within 0.051 28 0.002 

Adjusted Post 
Test Means 

0.30 0.20 Between 0.073 1 0.073 38.70* 

Within 0.051 27 0.002 

*Significant Table F-ratio at 0.05 level of confidence for 1,28 was 4.20,1,27 (df) = 4.21 
 The above table indicates the adjusted mean value on explosive power of experimental and 
control groups were 0.30 and 0.20 respectively. The obtained F-ratio of 38.70 for adjusted mean was 
greater than the table value 4.21 for the degrees of freedom 1 and 27 required for significance at 0.05 
level of confidence. The result of the study indicates that there was a significant difference among 
experimental and control groups on explosive power. The above table also indicates that both pre and 
post test means of experimental and control groups differ significantly. The sport loading training showed 
the significant difference than control group on speed, strength endurance and explosive power. Since 
significant differences were obtained. The prime intension of the research was to analyze the effect of 
sport loading training on selected physical fitness variables among the coastal area women basketball 
players. While analyzing results it was revealed that there was a significant differences found in the 
experimental group.  
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Figure-3:SHOW THE MEAN VALUES ON EXPLOSIVE POWER OF SPORT LOADING TRAINING 
AND CONTROL GROUPS 

 
Discussion on Hypotheses: 
The findings of the study showed that there was significant improvement in speed from the base line to 
post training due to the influence of sport loading training among the coastal area women basketball 
players. Hence the first hypothesis was accepted. 
The findings of the study showed that there was significant improvement in strength endurance from the 
base line to post training due to the influence of sport loading training among the coastal area women 
basketball players. Hence the second hypothesis was accepted. 
The findings of the study showed that there was significant improvement in explosive power from the 
base line to post training due to the influence of sport loading training among the coastal area women 
basketball players. Hence the third hypothesis was accepted. 
 
Conclusions: 
It was observed that the six weeks of sport loading training have significantly improved the speed of 
coastal area women basketball players.It was observed that the six weeks of sport loading training have 
significantly improved the strength endurance of coastal area women basketball playersIt was observed 
that the six weeks of sport loading training have significantly improved the explosive power of coastal 
area women basketball playersThe experimental group had achieved significant improvement due to 
sport loading training and has significantly improved the selected physical fitness variables of coastal 
area women basketball players when compared to control group. 
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Introduction 
Physical exercise means planned, structured repetitive and purposeful physical activity. Physical 
exercises are performed quickly and with a lot of heavy breathing, Physical exercise in any organized 
activity that involves continuous participation and effects on whole body. Exercise occupies a leading role 
in keeping a person fit. It will be quite difficult to adjunct one’s life in terms on stress, diet, and sleep and 
so on without proper exercise. Regular practices of physical exercise maintain the physical body in an 
optimum condition and promote health even in an unhealthy body. Physical exercise is a planned and 
expedient activity whose primary goal is to improve the health and physical shape of the participants and 
to activate the adaptive process that will produce certain positive changes in the human body.  
FARTLEK TRAINING 
Aerobic Physical work out are done with oxygen. Use of oxygen in the body metabolic or energy 
generating process to perform the work by muscles is refereed as aerobics. Many types of exercise 
performed at moderate levels of intensity for extended periods of time are known as aerobic activity. 
Fartlek training is said to be the forerunner of the interval training system. It involves alternating fast-and 
slow running over natural terrain. Interval training is a programme of repeated running with a set of resting 
full jogging after each repetition. Continuous training is when an athlete’s exercise in a steady aerobic 
way without any pauses or breaks in between. 
PHYSICAL FITNESS 
“Physical fitness refers to the organic capacity of the individual to perform the normal task of daily living 
without undue or fatigue having reserves of strength and energy available to meet satisfactorily any 
emergency demands suddenly placed upon him.” – Nixon. 
OBJECTIVE OF THE STUDY: 
The researcher will prove that the physical exercises and fartlek training programme significantly 
influences selected physical, physiological, psychological variables. 
The objective of this study to find out whether the existing training programme for trainee sub-inspectors 
has significant influence selected physical, physiological, and psychological variables. Whether the 
specified physical exercise or combination of physical exercise and fartlek training has made any 
significant influence on selected physical, physiological, psychological variables than the regular training 
for trainee sub-inspectors.      
STATEMENT OF THE PROBLEM: 
The purpose of the study was to find out the ”Effect of physical exercises, fartlek and combined training 
on selected Physical, Physiological and psychological variables  among men trainee sub inspector of 
Andhra Pradesh.” 
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Significance Of The Study: 
The present study would acquaint the authorities on the effect of physical exercises, fartlek training and 
combined effect of physical exercises and fartlek training on selected physical variables such as speed, 
explosive power, muscular endurance among trainee sub-inspectors.   
The present study would acquaint the authorities on the effect of physical exercises, fartlek training on 
selected physiological variables blood pressure, resting pulse rate among trainee sub-inspectors. 
The present study would acquaint the authorities on the effect of physical exercises, fartlek training and 
combined effect of physical exercises and fartlek training on selected psychological variables anxiety, self 
concept among trainee sub-inspectors. 
It would facilitate to find out the differences among the existing physical activities provided to the trainees 
and the proposed physical exercises, fartlek training and combined physical exercises and fartlek training 
among trainee sub-inspectors. 
HYPOTHESES: 
1. It is hypothesized that there would be significant improvement in selected physical variables due 
to  physical exercises, fartlek training and  combination of physical exercises and fartlek training to trainee 
sub-inspectors of Andhra Pradesh. 
2. It is hypothesized that there would be significant improvement in selected   physiological variables 
due to physical exercises, fartlek training and combination of physical exercises and fartlek training to 
trainee sub-inspectors of Andhra Pradesh. 
3. It is hypothesized that there would be significant improvement in selected   physiological variables 
due to physical exercises, fartlek training and combination of physical exercises and fartlek training to 
trainee sub-inspectors of Andhra Pradesh. 
 
DELIMITATIONS: 
Physical exercises,Fartlek training 
Combined training (physical exercises, Fartlek training) 
Sixty four sub- inspectors   randomly selected from Andhrapradesh police academy, which have been 
selected to undergo training during the year 2017-2018. 
The age of the subjects ranged between 21 to 27 years. 
To achieve the purpose of the study following variables has been selected physical exercises and fartlek 
training, physical, physiological and psychological variable. 
The training schedule should be fixed 12 weeks programme. 
The study is delimited with training of six days per week (each day 90 minutes of training). 
The study further delimited to four equal groups three experimental and one control group. 
LIMITATIONS: 
The trainee sub-inspectors would have been under different training methods to get them selected as 
trainees sub-inspector. The effects of training were not considered in this study. 
Heredity and environmental factors which contribute to physical, physiological, psychological factors have 
not been controlled. 
The scholar confined himself only to the men trainee sub-inspectors (direct                                                
recruitment) for this study. 
 
Methodology 
SELECTION OF SUBJECT 
To achieve the purpose of the study sixty four men trainee sub-inspectors were selected from Beachpally, 
Andhra Pradesh. Their age ranged from 21 to 25 years. The experimental treatment assigned such as 
fartlek training, physical exercise programme and fartlek training with physical exercise programme for a 
twelve weeks. 
Selection of variables 
The researcher had gone through various literatures and had discussions with various experts and with 
his guide before selecting of variables. The availability of techniques for the purpose of analysis, 
feasibility, reliability of the procedure and outcome were extensively taken care of before finding the 
variables. The following independent and dependent variables were selected. 
 
 



54 

 

Dependent variables: 
Physical variables 
Speed,Explosive power and Muscular endurance 
Physiological variables 
Systolic Blood pressure,Diastolic Blood pressure and Resting pulse rate 
Psychological variables 
Anxiety and Self-concept 
Independent variables 
Fartlek training and Physical exercise programme. 
Fartlek training with physical exercise programme 
 
Statistical Analysis Of Data 
The following statistical techniques were adopted to treat the collected data in connection with 
established hypothesis and objectives of this study. 
The data was collected from the four groups before and after the training programme on selected 
physical, physiological and psychological variables of trainee sub inspector. Analysis of Co Variances 
(ANCOVA) was applied to find out the significant differences among all the groups in the selected 
variables. Whenever the adjusted post-test means were found significant, the Scheffe’s post hoc test was 
administrator to find out the paires means difference. All the data were analyzed using computer with 
SPSS statistical packages. The level of significance was fixed at 0.05 level of confidence. 
Conclusions 
On the basis of the interpretation of data, the following conclusions were drawn from the study. 
Physical variables: 
The selected physical variables speed, explosive power and muscular endurance significantly improved 
by three experimental groups when compared with control group. 
The combined training group [fartlek training with physical exercise group] is better than the fartlek 
training group and physical exercise group on speed and muscular endurance. 
Physical exercise group is better than the fartlek training group on explosive power and muscular 
endurance. 
Fartlek training group is better than the physical exercise group on speed. 
Further it was concluded that there is no significant differences exist between physical exercise group and 
combined training group [fartlek training with physical exercise group] on explosive power. 
Physiological variables 
The selected physiological variables resting pulse rate and cardiovascular endurance significantly 
improved by three experimental groups when compared with control group. 
The combined training group [fartlek training with physical exercise group] is better than the fartlek 
training group and physical exercise group on cardiovascular endurance. 
There is no significant differences exist between fartlek training group, physical exercise group and 
combined training group [fartlek training with physical exercise group] on resting pulse rate. 
Further it was concluded that there is no significant improvement due to the effect of fartlek training 
group, physical exercise group and combined training group [fartlek training with physical exercise group] 
on systolic blood pressure and diastolic blood pressure. 
Psychological variables 
The selected psychological variables anxiety and self concept significantly improved by three 
experimental groups when compared with control group. 
Further it was concluded that there is no significant differences exists between fartlek training group, 
physical exercise group and combined training group [fartlek training with physical exercise group] on 
anxiety and self concept. 
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Abstract 
The main purpose of the study is to evaluate Hawassa administrative city community’s lifestyle and 
challenges to do regular physical activities and Exercise. Therefore, an explanatory mixed methods 
design is employed. The target population was Hawassa city administrative civil servants, 6626 in number 
in 2017, and study sample were selected by using multistage sampling techniques so that from 35 
governmental civil service offices 500 (248 are females and 252 are males)civil servants were recruited 
and grouped randomly in to Teachers’, Office workers’, Lawyers, Health workers’, Engineers’, and 
Runners (Guards, messengers and janitor) based on the nature of work they have.Data was collected 
through questionnaire, focus group discussion (FGD) and field observation supported with secondary 
data from previous study, journals, articles, and books. Then both descriptive statistics and inferential 
tools in which logistic regression were employed to analyses the collected data. From the first 500 
distributed questionnaire, 466 samples were returned the questionnaire properly. As a result, 
predominant Civil Servant Communities daily routine seem to accommodate health lifestyle in terms of 
smoking, alcohol usage and balanced diet. But most of them are physically inactive due to using 
technological outlets, work position, lack of equipment, negative perception, negative background on 
physical activity, personal behaviour, lack of parental and peer support, and environment or inconvenient 
residence area. Therefore, gender, regular physical exercise program participation, and the daily routines 
are directly associated with lifestyle of respondents at 0.05 level of significance. Whereas, age, work 
experience, exercise background, usage of balanced diet, and hypokinetic problem does not associate 
with lifestyle of respondents. 
Key terms: Lifestyle, Regular physical activity, Exercise, Balanced diet, Smoking etc 
 
Introduction 
Healthy lifestyle approach is crucial for lifelong healthy living that can extend life expectancy. Being 
physically active is essential for physical, mental, economic and social wellness; and helps for demands of 
better quality of life. As indicated in (Anand et al., 2007)healthy lifestyle practices are including physical 
activity, healthy dietary behaviours, refrain from alcohols, and soon. Through regular physical activities it 
is possible to tackle obesity or related non-communicable disease and ensuring physically fit population 
that make a productive workforce in the daily duty of economy.  
(Penedo & Dahn, 2005)indicates that exercise and physical activity are associated with better quality of 
life and health outcome. Advances in modern technology, however, have all but eliminated the need for 
physical activity in daily life. According to (Nambaka, Kamau, Andanje, Amusa, & Goon, 2011), the main 
challenges to participation in daily exercises program are negative attitudes, low awareness level, 
advancements of technologies, and lack of facilities.  
 



56 

 

Physical inactivity, along with other lifestyle-related health risk factors (e.g. unhealthy diet, tobacco use, 
alcohol consumption) is becoming increasingly prevalent in developing countries which face rapid 
economic and social development, urbanization and industrialization(Organization, 2005). By having this, 
the study tried to evaluating the current lifestyle of civil servants in relation with culture of doing daily 
physical activity. 
Objectives of the Study 
The main objective of the study is to evaluate Hawassa administrative city community’s lifestyle and 
challenges to do regular physical activities and Exercise. 
Material and Methods 
Description of the Study Area 
The study area is Hawassa city administration.Hawassa city, the capital of the Southern Nation 
Nationality of people region state (SNNPR) is located relatively 275km south of Addis Ababa, the capital 
city of Ethiopia. The city is one of the fastest growing cities of the country and booming infrastructural, 
rapid increase in the population, and the community living style inclines luxurious. It lies on the shore of 
Lake located in the Great Rift Valley. From this fact the city is flourishing resort city bounded by Lake 
Hawassa in the west.  
Research Design 
A clear design can lead to at least minimize error. Therefore, in this studyan explanatory mixed methods 
design (Creswell, 2012)is being employed, because the study could comprising a quantitative 
investigation of study sample surveys followed by a multiple case qualitative studies based on the 
collected data from different stake holders through different instruments.  
Population of the Study 
The target population of this study is particularly Hawassa city administrative civil servants, 6626 in 
number in 2017 calendar, out of this 3631 are males and the remaining 2995 are females. 
Sample Size and Sampling Techniques 
Samples were selected by using multistage sampling techniques. First, purposive sampling technique 
were employed to select the only governmental civil servantslive in Hawassa city.Second, comprehensive 
sampling techniques were used in order to get the whole target population in available civil service 
officestherefor, 35 governmental civil service offices are recruited. To use equal chances for both female 
and male participants, stratified sampling techniques were employed at the third stage based on sex. 
Fourthly, cluster sampling techniques were used that study sample were grouped randomly in to 
Teachers’, Office workers’, Lawyers, Health workers’, Engineers’, and Runners (Guards, messengers and 
janitor) based on the nature of work they have and amount of physical activities required. Finally, the total 
sample sizes of the study were 500 civil servants in which 248 were females and 252 were males. 
Sources of Data 
The study was used both primary and secondary sources of data. Primary data was collected through 
questionnaire, focus group discussion (FGD) and field observation. Secondary data were also collected 
from previous study, journals, articles, and books.  
Method of Data Analysis 
Both qualitative and quantitative data were analysed by descriptive statistics and inferential 
tools.Descriptive method of analyses was applied through percentage, Count and Chi-Square Test of 
Independence. Whereas, Advanced Statistical Modeling in which logistic regression was employed too for 
analyzing data set in categorical and explanatory form. Detailed discussion on logistic regression model 
can be found on (Hosmer, Lemeshow, & Sturdivant, 2000). 
Result  
General Characteristics of Population  
From the first 500 distributed questionnaire, 466 samples are returned the questionnaire properly. Based 
on the nature of work and amount of physical activities required, data had been organized and analyzed 
through clustered form of Civil Workers as: Teachers’, Office workers’, Lawyers, Health workers’, 
Engineers’, and Runner (Guards, messengers and janitor).  
 
 
 
 
 



57 

 

 
Descriptive Statistical Analyses Result   
 
Table 1: General Characteristics of Civil Servants   

Variables N Minimum Maximum Mean Std. Deviation 

Height by meter  468 1.30 1.95 1.6821 .09775 
Age  468 20 66 33.83 9.297 
Weight by kilo gram  468 45 100 66.98 10.160 
BMI 468 16.65 37.00 23.76 3.68708 
Work Experience 466 1 35 9.17 6.923 
Valid N (list wise) 466     

As illustrated in table 1, the minimum height of civil servant was 1.30m, and 1.95m maximum. The mean 
score of height is 1.68m with a standard deviation of 0.09775m. In terms of participant’s age, the 
minimum one is 20years old whereas maximum age of the responds’ is 60years old. The mean score of 
respondent’s ages is 33years old with 9.297m standard deviation. The minimum weight of civil servant is 
45kg, and 100kg maximum weigh. The mean score of their weigh show 66.98k.g with 10.160k.g standard 
deviation.  
In terms of body mass index (BMI), the minimum one is 16.67k.g/m2 that means underweight; on contrast 
maximum BMI is 37.00k.g/m2 categorized as obesity; and yet the mean score 23.76k.g/m2 which is 
acceptable BMI. In manner of working experience, minimum is 1 year and 35 years maximum; mean of 
working experiences is 23 years.  
Hawassa Administrative city Communities Lifestyle 
Table 2: Lifestyle in relation with Variables  

Variables                                                                  Categories  Count Column N% 

Mostly spends personal leisure 
time 

Just Watching TV 141 30.1 
Walking, playing football, or performing 
physical fitness exercise 

67 14.3 

Just go to church or mosque/Attending 
religious program 

130 27.8 

Go to recreation area 87 18.6 
Other 43 9.2 
Total 468 100.0 

Describe personal daily routine Use a balanced diet 261 55.8 
Usually drink alcohol 24 5.1 
Smoking cigarette 2 .4 
Doing a regular physical exercise 92 19.7 
Other 89 19.0 
Total 468 100.0 

Using a balanced diet on regular 
bases (Balanced diet means eat 
carbohydrates, fat, proteins, 
vitamins, minerals, and enough 
water which the body requires in 
a day) 

No 187 40.0 
Yes 281 60.0 

Total 468 100.0 

Trends of spending personal leisure time. 
Table 2 item 1 describes how far Civil Servant communities spend their leisure time. At this junction 
interestingly (30.1%) of participants spent by watching television during their leisure time; (14.3%) of 
respondents spending their leisure time actively in the manner of walking, playing football and/or do 
physical fitness exercise. However, nearly a third (27.8%) of participant replied that attending religious 
program. By the same token about (18.6%) replied that go to recreation area. Only limited proportion 
(9.2%) of respondents spending their time in a way of either reading book or engage at their home by 
doing some house hold routines.  
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Describe the daily routines of the community 
Table 2 item 2 pinpointed that the daily routine of participants. Few numbers (0.4%) of participants replied 
that have a habit of smoking cigarette. On the other hand (5.1%) respondents reported that drinking 
alcohol is part of their daily routine.  Nearly quarterly (19%) of subject do some other activities like playing 
pool and doing regular physical exercise. However, over half (55.8%) of them replied that strived all best 
to get balanced diet as per their economic status. 
Trends of Using Balanced Diet at regular basis  
As table 2 item3 discuss the response of respondents in relation with balanced diet.  Below half (40%) 
respondents replied that their daily food schedule not included balanced diet; on the other hand, majority 
(60%) of respondent said that recipe included healthy foods in correct proportions of carbohydrates, 
proteins vitamins and mineral to maintain the healthy life. 
Logistic Regression Result  
Table 3:Results of Association between life style and Related factors 

   Characteristics Cramer's V Contingency 
Coefficient 

Pearson 

Chi-Square 

Value Sig. Value Sig. Value Df Sig. 

Sex 0.137 0.003 0.136 0.003 8.767a 1 0.003 

Age 0.321 0.176 0.305 0.176 48.154
a 

40 0.176 

Work Experience 0.273 0.343 0.263 0.343 34.637
a 

32 0.343 

Participate in regular physical exercise 
program as a lifestyle 

0.164 0 0.162 0 12.636
a 

1 .000 

Habits of doing exercise before joining the 
work 

0.013 0.785 0.013 0.785 .075a 1 0.785 

Personal daily routine 0.224 0 0.219 0 23.554
a 

4 .000 

Balanced diet usage (carbohydrates, fat, 
proteins, vitamins, minerals, and enough 
water) 

0.083 0.071 0.083 0.071 3.260a 1 0.071 

Health problem having related to physical 
inactivity and poor life style 

0.054 0.73 0.054 0.73 1.294a 3 0.73 

Table 3 indicates that gender, regular physical exercise program participation, and the daily routines are 
directly associated with life style of respondents at 0.05 level of significance. Whereas, age, work 
experience, exercise background, usage of balanced diet, and hypokinetic problem does not associate 
with life style of respondents.  
Discussion  
In the present study most of subjects are adults, and averagely normal body mass index (BMI) with 
reached working experience. The findings of the study indicate that the greater majority of civil servants 
spending their leisure time in passive manner in terms of physical exercise. This study also supported by 
(P Inyang & Okey-Orji, 2015). Based on the study results, adults spend daily time on TV watching, driving 
and other sedentary behaviours like computer operation, video games, reading of books or sleeping are 
favour for cardiovascular disease. As a result of (Dunstan et al., 2010), television viewing time was 
associated with increased risk of all-cause and cardiovascular disease mortality. Therefore, chronic 
disease prevention strategies could focus on reducing sitting time, particularly prolonged television 
viewing. 
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There are also indications that predominant Civil Servant Communities daily routine seem to 
accommodate health lifestyle in terms of smoking, alcohol usage and balanced diet. Therefore, this result 
contrast to the study of(Park & Kim, 2008)that alcohol consumption and smoking is inversely associated 
with physical activities. (Higgins, Gaul, Gibbons, & Van Gyn, 2003)and (Park & Kim, 2008)found that 
adolescents who smoke and consume alcohol tend to be less physically active. Then, greater majority 
civil servant communities intend to have good practice of eating balanced diet.  According to (Hoeger & 
Hoeger, 2013), well-balanced diet is one of the fundamental ways to enjoy good health andlivelife to its 
fullest. The (Trumbo, Schlicker, Yates, & Poos, 2002),state on it that daily caloricintake should be 
distributed so that 45 to 65% of the total calories come from carbohydrates (mostly complex 
carbohydrates and less than 25 percent from sugars),20 to 35 percent from fat, and 10 to 35 percent from 
protein. 
Therefore, gender, regular physical exercise program participation, and the daily routines are directly 
associated with life style of respondents at 0.05 level of significance. Whereas, age, work experience, 
exercise background, usage of balanced diet, and hypo kinetic problem does not associate with lifestyle 
of respondents. In line with the this, (Trost, Owen, Bauman, Sallis, & Brown, 2002); (Muntner et al., 
2005); and(Santos, Silva, Santos, Ribeiro, & Mota, 2008) found that physical activity is more frequent 
among males, probably due to higher activity at work outside the household and participation in 
competitive sports. According to (Vries, Kremers, Smeets, & Reubsaet, 2008)behaviors as non-smoking 
and physical activity are associated with each other and being a smoker was inversely related to physical 
activity. 
From the data, most of them are physically inactive due to using technological outlets, work position, lack 
of equipment, negative perception, negative background on physical activity, lack of knowledge, 
perceived behavior control, lack of parental and peer support, and environment or inconvenient residence 
area. In this view (Park & Kim, 2008)there is evidence of associations between physical activity and age, 
sex, parental education level, socioeconomic status, self-efficacy, perceived benefits, perceived barriers, 
perceived behavior control, parental support, peer support, past physical activity, depressive symptoms, 
smoking, alcohol consumption, and environmental determinants. According to (Pucci, Reis, Rech, & 
Hallal, 2012), Walking and moderate up to vigorous physical activities during leisure are a part of good 
lifestyle to contribute several aspects of quality of life like better levels of physical fitness, body weight 
controland health. Physical activity during transport is associated with reduction in the risk of stroke and 
non-communicable disease mortality.  
Conclusion 
In the present study most of subjects are adults, and averagely normal body mass index (BMI) with 
reached working experience.Thefindings of the study indicate that the greater majority of civil servants 
spending their leisure time in passive manner in terms of physical exercise. The communities spent their 
daily routine including leisure time by watching TV, religious activities, reading book,and using computer, 
thus such activities may lead to sedentary lifestyle. There are also indications that predominant Civil 
Servant Communities daily routine seem to accommodate health lifestyle in terms of smoking, alcohol 
usage and balanced diet. 
Therefore, gender, regular physical exercise program participation, and the daily routines are directly 
associated with life style of respondents at 0.05 level of significance. Whereas, age, work experience, 
exercise background, usage of balanced diet, and hypo kinetic problem does not associate with lifestyle 
of respondents. 
Recommendation 
It is clear that being active people in their daily routine can help to be healthy. However, modern lifestyle 
forced us to be sedentary and that is dangerous for health. All peoples spent their office work in passive 
way may needs to cut long time sitting in front of television or the computer, riding in the car for even a 
short trip,use stair walk. 
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Abstract  
Handball is most popular Olympic sport which requires dynamic movement like running, jumping and 
throwing; shooting on goal is one of the determinant factors for the team success. The purpose of this 
study was to investigate the effect of medicine ball training on the shooting precision especially on 7-
meter shot accuracy among 28 Bahir Dar University sport science students (83.5±9.8 kg body mass, 1.82 
±0.09 m body height and 22.4 ±1.8 years of age). The participant randomly categorized into experimental 
(14) and controlled group (16). Pre-test was taken at the base line and post test at the end of the training 
protocols (eight week Med ball throwing training). The four equal sized targets (50cmx50cm) hollow and 
made of metal was mounted at each corner of the goal each were labelled: top right (TR), bottom right 
(BR), top left (TL), and bottom left (BL) player performed 12 valid 7-meter shooting at random into four 
zones of the goal after Visual stimulus was given accurate and inaccurate shoot was recorded. the 
experimental group performed eight week two times per week Med ball training as additional to the 
normal training however the controlled group did not receive any additional training. Analyses were 
computed using SPSS. The result obtained showed that there was no significant difference between pre 
and post-test in terms of accurate and inaccurate shot (P>0.05).therefore coach’s, how is giving training 
should give due attention in choosing a weight of medicine ball, pick a ball that did not to slow the motion, 
or range of motion that can be performed for 10 to 15 reps—or as many as you can do with good form. 
Key words; Medicine ball, 7-meter shoot, accurate shoot 
  
Introduction  
Throwing is a basic ability of humans which is expressed from the early stages of development (Schmitt 
and Churchill 2003). Nowadays, the improvement of throwing skill is one of the main objectives in many 
sports, such as baseball, javelin, handball and others. During the last century several training methods 
have been established in order to achieve higher ball speed and accuracy. Handball is a dynamic group 
game consists of strong intermittent activities such as sprinting, jumping, throwing, hitting, blocking, and 
pushing between two teams of seven players (6 outfield players and a goalie on each s (Stark, 2011). In 
addition to technical and tactical skills, shooting on goal is a very important skill in team handball and it 
determines the success of every attacking. In team handball competition, the throwing movement 
finalizes the offensive action. To succeed in an attempt to score a goal, a team handball player must 
maximize the precision of the throw as well as ball velocity Shooting on goal is one of the most important 
aspects of the game. For a shot to be successful, it requires maximum ball velocity and precision. 
(Clanton & Dwight (1997), Wagner & Müller, (2008) Hermassi Et al(2010)  and  Marques et al 
(2007))According to them accuracy is as important as velocity, Player can shoot powerfully but goalie 
will save the ball if he/she did not consider the position of the goalie and shoot on the target. Related to 
handball, the efficacy of the throw depends on a high percentage of the speed of the ball being thrown, as 
well as the accuracy of the ball being launched at the goal in relation to the goalkeeper’s position (Van 
den Tillaar and Ettema, 2004a; Van den Tillaar and Ettema, 2007).  
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In handball the referee awards a 7-meter throw when a fault obstructs a clear scoring opportunity. 
Generally, the set shot and the fall shot are used for 7-meter shot. ( IHF, 2010).2002-2010 teams on 
average earned a 7 m penalty 4.3-4.8 times per match and its efficacy for winner is 66.9% in 2002 and 
69.7% in 2010. Czerwinski (1998) assessed shot efficiency from the statistical records of the 1998 Men’s 
European Championship held in Italy. Average total shot efficiency was 53.7%, of the seven-meter throws 
71%.Few studies demonstrate medicine ball throwing practice will improve the shooting power but not 
shooting accuracy. The effect of Handball specific medicine-ball training in 7-mmeter shoot in handball 
players is still not well understand and studied as compared to others skill of handball. Therefore the 
current study tried to investigate the efficiency of Handball specific medicine-ball throwing practice on 7- 
meter shooting accuracy in handball players.  
Materials and Methods 
Twenty-eight Bahir Dar University sport science student (14 experimental and 14 control groups) took 
part in the experiment. All participants filled health history questioners and none of them had health 
problems especially injury on the upper extremity. The two groups were tested their shooting accuracy at 
the beginning and end of training protocol (8–week Med ball training).players were grouped in to two 
(Med ball group (Med G) and controlled group (CG) randomly. The experimental groups execute 
medicine ball (0.8kg weight & 58 cm width) throwing practice at 7- meter twice per week for eight week 
besides the normal handball training schedule given by their coach.    
 
Measurement Procedure  
The tests took place during in-season training week. In order to measure 7- meter Shooting to the Target, 
Players thrower to the target from 7m line. A standard handball and goal specified by the International 
Handball Federation (IHF) guidelines were used (ball: diameter=58-60cm,weight=425-475gr, goal: 
width=3 m, height=2 m).  
The four equal sized targets (50cmx50cm) hollow and made of metal was mounted at each corner of the 
goal each target is dressed by net like a cone in order to hold balls thrower to the target. Targets were 
labeled: top right (TR), bottom right (BR), top left (TL), and bottom left (BL) relative to the subject viewing 
perspective the targets were chosen as the extreme points in the goal area and hence the targets most 
likely to give rise to differences in movement form (Bourne et al, 2011).In this test, the player had to 
perform 12 valid throws at random into four zones of the goal. Visual stimulus was given manually, control 
unit by pressing the designated button in order to turn on desired light according to the randomized order 
determined before the trials. The accurate and in accurate shot were registered before the trial in pre-test, 
subjects were instructed to warm up as they would for a training session. After following 5 min resting 
period, subjects were asked to shoot the ball following the visual stimulus. 
 
Statistical Analysis  
Test results were completed using SPSS (version 20) and the results of the pre and post-test between 
accurate and in accurate shots were compared using Paired sample t-test within the group and the 
difference between pre- and post-test of the group analysied with independent t-test. Statistical 
significance was set at p< 0.05. 
 
Results  
The average values of the basic parameters of physical characteristics of the subjects were: 83.5±9.8 kg 
body mass, 1.82 ±0.09 m body height and 22.4 ±1.8 years of age.  
A paired–samples t-test was conducted to compare the effect of medicine ball shooting training and 
regular training on 7-meter shooting accuracy, result for different between accurate and inaccurate shot 
total point of handball shot (14) during pre-test and post- test protocol. 
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Table1. Effects of Medicine-Ball Practice on 7-Meter Shooting Accuracy 

 
The result showed that there was no significant difference in the score of between accurate 7-meter shot 
in pre-test (M=5.57, SD=1.7) and post- test (M=5.29, SD=2.4) performance, t (13) =0.45, P=0.66 and 
score for inaccurate 7-meter shot in pre-test (M=6.43, SD=1.7) and post-test (M=6.71, SD=2.4) 
performance, t (13) =-0.41, P=0.67. At the end of the study, as a main result, no significant differences 
were found on the performance (shooting accuracy) which is the output of training protocols in terms of 
accurate and inaccurate shots. 
Discussion  
Medicine balls are mainly used for throwing and catching drills, the simplest and most effective tool for 
provide greater sport-specific training improvements in the upper body and Shooting ability in handball is 
a decisive factor in computation that needs greater upper body involvement. Rivilla. Et al (2011) Studied 
the effect of medicine ball(light and heavy) on shooting velocity  in semi professional and non-
professional group and found that light medicine ball has significant effect on shooting velocity on semi 
professional handball players. The study Gorostiaga.et al (2006) Heavy ball training can only enhance 
power and strength but can also enhance handball throwing velocity. An increase of external stimuli 
probably influences throwing kinematics and determinant of maximum force and movement velocity 
(mechanical power that can be achieved during fast movements) (Michael et al (2011))As van den Tillaar 
and Ettema G.( 2003.) accuracy did not improve when subjects were instructed to focus on it and when 
instructions increasingly emphasized accuracy, velocity decreased there for the Visual stimulus given by 
the tester may have an effect on the shooting performance especially on accuracy. since the final aim of 
the game is to score more times than the opponent, handball players has to shoot with good power and 
precision, Bayios I, and Boudoulos K. (1998) recommend explosive exercise for shooting power 
development and this exercise has to be done with light weight and Marques (2007) shooting accuracy is 
determinant factor for success of handball team the training protocols ha to consider movement specificity 
Michalsic et al. (2011) studied on throwing capacities on the base of functional age with exercise 
protocols (heavy medicine ball and light medicine ball) on throwing velocity with no goalkeeper at the 
goal. Conclude that heavy medicine ball improves shooting power but with different reason hamper 
shooting accuracy and recommended to use light one. 
Several training methods have been suggested in order to improve this ability no significant differences 
were found between pre- and post protocols in terms of accurate and inaccurate shots especially in 
experimental group, throwing precision remained unaffected therefore Medicine ball training exercises 
seem inexpensive training strategy mimicking sport-specific movement activities but in relation to shooting 
accuracy especially in 7-meter shoot there is no significant improvement. There for this study confirmed 
that medicine ball training did not significantly affect the shooting accuracy especially on standing shoot 
(7-meter shot). Thus coach, how is giving training should give due attention in choosing a weight of 
medicine ball, pick a ball that’s did not to slow the motion, or range of motion that can be performed for 10 
to 15 reps—or as many as you can do with good form.  
 
 

 

 
 
   Measurement 

Paired Differences t df Sig. (2-
tailed) 

Mean Sd Std. Error 
Mean 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

 
Accurate pre-test – 
 Accurate post-test 

.286 2.400 .641 -1.100 1.671 .446 13 .663 

 
Inaccurate pre-test – 
Inaccurate post-test 

 
-.286 

 
2.585 

 
.691 

 
-1.778 

 
1.207 

 
-.414 

 
13 

 
.686 
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Introduction: 
Pregnancy is an exciting time in every woman’s life. A time of intense expectation. A time to rejoice, to 
welcome a new life into the world. It is also a time of overwhelming change which is happening at 
tremendous speed - physically, mentally and emotionally. The baby transforms from a tiny cell into a fully 
developed little person. While the mother experiences drastic developments. Some interesting, some 
difficult to handle. Yoga has 5 vital tools for pregnancy. When followed together, they work wonders on 
your health and your capability to have a smooth pregnancy. Smooth pregnancy and a natural childbirth 
are just some of the benefits of yoga. But more importantly, yoga does wonders on the physical and 
mental development of the foetus.Ensuring a healthy baby is every woman’s dream and yoga helps you 
do just that. 
 
Yoga and Pregnancy So what are these 5 tools: 
Yoga Exercises: These gently work on the reproductive organs and pelvis to ensure a smooth pregnancy 
and a relatively easy childbirth. At the subtle level, these ensure optimum supply of blood and nutrients to 
the developing foetus. 
 Breathing or Pranayama: These powerful techniques ensure the abundant supply of oxygen and a better 
life force for you and your child. These methods work on your fitness during pregnancy. 
Mudras : The psycho-physical stimulation of these gestures and locks have powerful effects on a 
woman’s reproductive organs. 
 Meditation :As a therapeutic tool, meditation will help you resolve the deepest of neuroses, fears and 
conflicts, which are so common during pregnancy. Meditation brings with it an incredible awareness 
which helps you connect with your child in a way that is impossible to explain. 
Deep Relaxation : Yoga Nidra (Yogic sleep) is particularly effective during pregnancy for physical and 
mental relaxation as well as for childbirth preparation.   In this meditation will help you explore your inner 
self; establish that connection with your child that is impossible to explain.It creates a phenomenal 
understanding of you and you alone. It puts you in tune with your baby.         
  
Meditation 
                 An ordinary person may consider meditation as a worship or prayer. But it is not so. Meditation 
means awareness. Whatever you do with awareness is meditation. "Watching your breath" is meditation; 
listening to the birds is meditation. As long as these activities are free from any other distraction to the 
mind, it is effective meditation.    
                 Meditation involves concentration and relaxation – both of which are enhanced by yoga. Just 
as there are many styles of yoga, so too are there a variety of ways to meditate. The first stage of 
meditation is to find a focal point or method of focusing in order to free oneself from distractions. Some 
methods of focusing include: 
 
Sound: Repeating a mantra, phrase or other sound. 
Visualizing: Picturing an object with eyes closed, such as a lotus flower or the energy points in the body 
(chakras). 
Gazing: Looking at an actual object with eyes open. Candles, flowers or pictures are common objects 
used in gazing. 
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Breathing: Observing the breath and what it feels like the sensations as it travels in and out of the body. 
              
             Research has confirmed that physiological and psychological changes take place in the body 
during meditation. For example, studies show that people who are meditating perspire less, have a slower 
rate of respiration and demonstrate lower blood pressure than normal. you can meditate during 
pregnancy as it not only reduces your stress but can also give your baby a better start in life. Meditation 
techniques can keep you healthy, relaxed and energized, thereby providing the focus you need for easy 
labor. It plays a vital role in tackling difficulties that arise in various stages of pregnancy.It is safe to 
meditate throughout your pregnancy and also during childbirth. Practicing meditation during early 
pregnancy can reduce anxiety and stress at the time of labor, and meditation during the second trimester 
can significantly reduce pains you experience in the third trimester. But in the third trimester, try not to 
stress yourself trying to meditate in a specific posture or for a specific duration. 
Yoga experts believe that meditation helps you to: 
 connect with your inner-most feelings, focus and concentrate, deal with mood swings, increase self-
awareness, bond with your baby, feel better about your changing body, become calm and relaxed 
prepare yourself mentally for birth and beyond                
                    Focusing on your body can help you to heighten awareness of the many changes that are 
happening inside you. Meditation can also help you to improve your mental focus. Both of these skills will 
prove invaluable when you go into labour. Doctors and scientists have studied the benefits of meditation 
on pregnant women and they have shown that it can help moms-to-be throughout pregnancy and 
especially at birth. Meditation during childbirth helps in enrichment of health during the prenatal period, to 
calm the pain during birth and even is beneficial in healing method during postnatal period. The regular 
practice of meditation and yoga during pregnancy reduce premature birth, lessens complications in the 
new-born baby and improve the weight of the baby. It is like that a woman can pass the benefits of 
meditation to the baby through the pregnant woman’s bloodstream. 
  Follow these measures while meditating during pregnancy: 
 Learn the meditation techniques from an experienced practitioner. 
 Practice meditation every day, preferably at the same time. Early morning is the best time for it. 
Choose a quiet place where you won’t be disturbed. If it is indoors, use a room with proper ventilation. 
You can also select an area in your garden or balcony. 
Sit with your spine straight and erect. 
Start with eight to ten minutes, and then extend your meditation time as needed. 
Do not meditate when you are tired or after you’ve had a heavy meal. 
Always follow the meditation with a stretch of deep relaxation (also called yoga nidra). 
                               
 We also heared about Abimanyu from Mahabharatham and Bhaktha Pragalathan from 
Bhagavathm.They are the best examples that the baby will hear the good things and learn the good 
things from the mother's womb onwards. Most women who are pregnant are eager to do whatever they 
can to make sure their child gets the best possible start at life. So, Meditation is one of the important way 
to optimize both the mother and baby health and strengthen the bond between mother and child.It helps 
the mother to mold her baby as she like. The effects of meditation on pregnancy can have long lasting 
effects, not only on mother and child, but also on everyone in the family. Try to reed good books and 
listen moral speech and also try to talk with your baby. So Keep practicing Meditation ,it is good for those 
who are going to become mommies and also those who have become mommies. 
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 Abstract 
Background: Youths are disproportionally affected by sexual and reproductive health problems 
compared with other segment of the population. But there is limited literature on utilization of reproductive 
health and its associated factors among youths in developing countries like Ethiopia. This study was 
conducted to assess RH needs and utilization of youths in Bule Hora town, South Eastern 
Ethiopia.Methods: Community based quantitative cross sectional study was conducted on 422 youths in 
Bule Hora town, Southern Ethiopia. Data was collected using self administered questionnaire under the 
supervision of principal investigators. Data entry was made using EPI INFO 6.0 version and then 
transported and analyzed by using SPSS 21.0 version  statistical packages.Results:  A total of 422 
households were visited in three kebeles of which only about 394(93.4%) respondents agreed to be 
interviewed. As it was revealed by logistic regression age, and marital status were found to be the main 
predictors, independently and negatively associated with sexual activities. But sex (being a female) was 
independently and positively associated with sexual activities. According to this study females have more 
risk of sexual engagement compared to males. Also after controlling for confounding variables logistic 
regression show that living patterns (living with both family) was found to be the main predictors, 
independently and negatively associated with use of modern contraceptive. Despite having all these 
health problems only, 47.6% of them had visited public health institutions. Conclusion and 
recommendation: Generally there were RH problems like lack of adequate information, and the 
existence of risk sexual and RH behaviours, inappropriate health service utilization and socio cultural 
factors affecting youth reproductive health. Finally, programs that comprise both promotional activities 
and reproductive health services that could serve the hard to reach youth should be designed and 
implemented as a matter of priority.Key words:Reproductive health needs, service utilization, RH 
problems, youths 
 
1. Introduction  
Recent estimates indicate that 17.0% of the global population, 20.0% of Sub-Saharan Africa and 17.9% 
of Ethiopian population is composed of youths. Globally youths are facing different sexual and 
reproductive health (SRH) problems like unwanted pregnancy, unsafe abortion, STI/HV/AIDS. But people 
who are young are usually mistakenly perceived as healthy and as if they were not in need of special 
health services (1). Youths in Ethiopia also disproportionately suffer from RH problems like gender 
inequality, sexual coercion, early marriage, polygamy, female genital cutting, unplanned pregnancies, 
closely spaced pregnancies, abortion, STI/AIDS. The youths’ lack of education, unemployment, and 
extreme poverty exacerbates these problems (2). In general the study is expected to generate relevant 
information that could help to design appropriate RH programs for this segment of population. 
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2. Methods and Materials 
2.1. Study Area and Period 
The study was conducted in Bule Hora town located Southern Oromia Region, Borena Administrative 
Zone. It is one of the 7 woredas in the administrative zone. The town is located 467 kilometers southeast 
of Addis Ababa along the high way that extends from Addis Ababa to Moyale. As projected by the 
National population and housing census of Ethiopia, the population of the woreda during the study period 
were approximately 308,138 and contain 36980 households of which greater than half percents are 
adolescent and youth group. The study was conducted from September 2015 to May 2016. 
2.2. Study Design and Population  
A community based cross sectional quantitative study was used. All youths who were residents of Bule 
Hora town were the source population while youths residing for at least 6 months in the randomly 
selected kebeles during the study period were the study population.  
2.3. Sampling 
Sample was calculated using 50% utilization of RH services among youths, margin of error of 5% and 
95% confidence interval with 10% non-response rate. The sample for each of the three kebeles was 
proportionally allocated based on their number of household. Then by using the household identification 
number obtained from the kebele administrative as a sampling frame, households were selected using 
the lottery method. In each household, eligible youth 15-24yrs was selected and interviewed. When more 
than one eligible were found in the household, one was selected using lottery method. When households 
with no eligible youths were identified, next household with eligible respondent was selected. Youths who 
were eligible but were not at home during the visit were revisited and interviewed. Exclusion was made 
after three continuous absenteeism at home.  
2.4. Data collection Instrument and  process 
An anonymous structured questionnaire was prepared based on literature review and adopted from the 
other researches which have been done before on this area and necessary modification was made. The 
questionnaires consisting of socio-demographic characteristics of youths, their parents, their level 
awareness, knowledge, attitude and practice on SRH issues; youth’ sexual practice and their risk 
perception; types of services provided to them, their RH needs, service preference and service utilization.  
Data collection method was the interview administered only for illegible participant. The collected data 
checked for completeness and consistency by the principal investigator throughout data collection period 
for data quality and completeness. 
2.5. Measurement  
RH needs and health service utilization were dependent variables while socio demographic variables, 
knowledge about RH, parent related variables (presence of parents, the house head, ..) were the 
independent variables.  
2.6. Data Processing and Analysis  
Data was entered in to computer using EpInfo and SPSS 16.0 was used for analysis. Summary statistics 
was used to describe the study population in relation to socio-demographic and other relevant variables. 
Multiple logistic regressions was fitted to identify factors that independently associated with RH needs 
and utilization of youths. RH need was developed as a composite indicator from a set RH questions. 
Service utilization was considered when youths have obtained RH services from health institutions for any 
of the RH services.  
2.7. Ethical Consideration 
Ethical clearance was obtained from Institutional Review Board and Bule Hora University College of 
Health and Medical Sciences prior to implementation of data collection. Bule Hora Administration was 
communicated and informed about the objective of the study and official permission was obtained. Finally 
the study participants were informed about the purpose of the study and confidentiality was maintained 
throughout the study. Verbal consent was obtained from the respondents.  
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3. Results 
3.1. Socio-demographic Variables of Youth in Bule Hora town May, 2016 
A total of 422 households were visited in three kebeles (youth aged 15-24 years) of which only 394 
(93.4%) agreed to be interviewed. Out of the study subjects, more than half, 270(68.5%) of the 
respondents were male with female to male ratio of 0.46: 1. The mean (±SD) age of the study subjects 
was 20.2(± 2.63) years. Out of the total respondents 155(39.3%) of them live with both family members, 
37(9.4) live with a single family member while the majority 202(51.3%) of them live with other family 
members.  
3.2. Reproductive and Sexual Health Behaviours 
Out of 394 participants, 187(47.5%) have reported to be sexually active at least once before the time of 
the study, out of which 147 (78.6%) were males while 40 (21.4%) were females. Only 15 of  99(15.2%) 
never married female youth were sexually active compared to 88 of 211 (40.7%) never married male. The 
mean (±SD) age of sexually active participants at sexual onset was 18.3 (± 2.02) years. Out of 187 
sexually active youth 92 (49.2%) had more than one lifetime sexual partner. The mean (±SD) lifetime 
number of sexual partner per sexually active participants was 2.1 (±1.56).During the bivariate analysis 
sexual activity was found to be significantly associated with many independent variables but after 
controlling for confounding variables age, and marital status  were found to be the main predictors, 
independently and negatively associated with sexual activities with (OR=0.261,95%CI(0.147,0.462), and 
(OR=0.026,95%CI(0.007,0.092) respectively. But sex was found to be independently and positively 
associated with sexual activity with (OR=3.305, 95%CI (1.768, 6.179). The proportion of sexually active 
never married youth who used modern contraceptives was 77 (74.8%) compared to only 52(61.9%) of 
those who had ever married. During multivariate analysis after controlling for confounding variables living 
patterns was found to be the main predictors, independently and negatively associated with use of 
modern contraceptive with OR=0.311,95%CI(.109,.885). Out of 40 sexually active female participants, 
18(45%) of them had ever been pregnant. The mean (± SD) age at first pregnancy was 18.7 (± 1.56) 
years. During multivariate analysis after controlling the possible confounding variables marital status were 
found to be the main predictor, independently and negatively associated with pregnancy with OR=0.027, 
95%CI (.002,.462) and pvalue less than 0.05. 
 
3.3. Health Service Utilization 
Out of 394 participants, only 84 (21.3%) of them reported that they have visited health institutions in three 
months time prior to the study. Moreover, the older the age the higher is the health institution visit, that is, 
62(73.8%) who visited health institutions in three months time were in the age group of 20-24 years. Half, 
42(50%) of the participants had reported that they had visited health institutions to get condom and 
14(16.6%) of them visited for counselling. Among the common reasons for preference to visit such health 
institutions, free or low cost of treatment mentioned by 31(36.9%), proximity by 29 (34.5%), effectiveness 
of treatment by 9(10.7%), and prefer for confidentiality by 6(7%). During the bivariate analysis health 
service utilization was found to be significantly associated with many independent variables but after 
controlling for possible confounding variables age, sex, and income was found to be the main predictors 
and significantly associated with health service utilization with (OR=0.514 95%CI (0.278, 0.951), 
(OR=2.095 95%CI (1.116, 3.932), and (OR=0.288 95%CI (0.112, 0.742) respectively. 
 
4. Discussion:During multivariate analysis after controlling the possible confounding variables, the older 
age group (20-24) with (OR=0.261, 95% CI (0.147, 0.462), found to be low risk as compared to the 
younger age (15-19). This could be truly contributed to the fact that as younger age there is low risk 
perception, more sexual desire and sexual exposure, most probably having multi partners and also in 
many studies it was found that most young people have superficial knowledge of STDs including 
HIV/AIDS. Similarly, being married was found to be protective relative to the never married one with 
(OR=0.026, 95%CI (0.007, 0.092). This could be, because of the fact that more of the youth became to 
the marital lock at appropriate age. Moreover, high access to quality maternal health and comprehensive 
family planning contributes too much for those married not to engage in risk sexual activities. 
Accordingly, female group (OR=3.305, 95% CI (1.768, 6.179), was independently and positively 
associated with risk sexual behaviours (activities). This means that, being females have more risk sexual 
activities than males of the same age. This could be true, because, females culturally suffer from early 
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marriage, naturally from unwanted pregnancy, early child bearing, from abortion and its complications, in 
addition to STDs, not using condom, and multi partner, which also hold true to males.The study show that 
74.8% of unmarried sexually active youth had reported having used modern contraceptive as opposed to 
only 61.9% of those married. Several studies in the sub-Saharan Africa had reported that sexually active, 
unmarried adolescents are more likely than married adolescents to be relying on modern contraception 
(15, 19, and 20).  This may be due to the fact that married youth in most developing countries particularly 
in rural areas are not expected to use modern contraceptives but to bear a child as immediately as 
possible (15,20).As revealed by logistic regression youth who live with both or single family have a low 
exposure to use modern contraceptive than youth who live with other group member with OR=0.311, 95% 
CI (.109, .885). This could be contributed to the fact that youth who live with both families have low risk of 
sexual activities because of the pressure and fear of family to engage in sex before marriage than those 
who live with other group members. In this study the median age at first pregnancy was 19.0 years 
similarly the median age of at first pregnancy among women living in urban areas was 18.2. The mean 
ages of marriage as stated by the participants were 20.0 and 24.8 years for girls and boys respectively. 
This proportion of age to marriage and pregnancy were promote WHO recommendation which may be 
due to higher school involvement of our study subjects, which also in agreement with other authors’ 
finding that the less the educational level the higher the proportion, and the earlier the marriage and the 
reverse is true(22).During multivariate analysis after controlling the possible confounding variables Being 
not married was found to be less risk of pregnancy than married one with OR=0.027, 95%CI (.002, .462). 
This could be because of the facts that married youth was not expected to use modern contraceptives so 
that they become pregnant and bear a child as immediately as possible than those never married. Also 
culturally pregnancy is not acceptable for never married youth female.Logistic regression analysis was 
employed on possible explanatory variables over health service utilization to establish an association. 
Accordingly the older group (20-24) was less at service utilization compared to the younger age (15-19). 
This could be contributed to the fact that as age increased there is more physical maturity and less sexual 
desire and sexual exposure, good knowledge, positive personal judgement on risk sexual behaviours and 
most probably less exposure for illness. Also in this study most of the Younger's visit health institution 
than older.Sex (female) (OR=2.095 95%CI (1.116, 3.932), was found to be independently and positively 
associated with service utilization. Accordingly female was found to be high at service utilization when 
compared to the male one. As it was indicated in the previous association being females have more risk 
sexual activities than males of the same age. Likewise females culturally suffer from early marriage, 
naturally from unwanted pregnancy, early child bearing, from abortion and its complications, in addition to 
STDs, not using condom, and multi partner. Due to this all problem females have repeatedly utilize the 
service than males. 
5. Conclusions 
There is a lack of information and knowledge among youth on sexuality contraception, and HIV/AIDS and 
several misconceptions abound. Mass media is dominant source of information for youth on selected 
sexual and reproductive health issues whereas the family involvement to educate their youth about RH 
issues was very minimal. A substantial number of youth were found to be sexually active. Considerable 
proportion of them exhibited high risk sexual and reproductive behaviours that predisposed them for 
reproductive health problems. The risk behaviours include premarital sex, multiple sexual partners, and 
early sexual activity. Though most participants found to be involved in risky sexual behaviours, the great 
majority of them considered themselves low risk for HIV. Females were relatively more at risk sexual 
activities when compared to males of the same age. Younger age group was found to be more at risk as 
compared to the older age. High figure of the youth not served in the existing health institution for their 
reproductive health need, even those who used to be served, they claimed that the existing health 
institutions were inconvenient and unattractive. The research finding show that is no support from their 
family members not to have premarital sex and also reported that female adult and male adult family 
members would scold them or turn them away without giving answer for sex related questions they 
raised. Moreover, there is some sorts of socio cultural factors affecting youth reproductive health such as 
participants’ general social characteristics (risk sexual behaviour, lack of support, peers pressure, 
inappropriate service utilization and family negligence). 
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6. Recommendation 
Strategies should be developed to enhance; channels that will be used to disseminate sexual and RH 
information as diversified as possible. In addition to media there should be other means of disseminating 
youth sexual and RH information for the this areas like involving peer communicators and educators, 
integrated health education campaigns and mass mobilization. To increase awareness and knowledge, 
carefully worded, non - threatening to the Cultural norms and simple messages on reproductive 
physiology, sexuality, STD and HIV/AIDS, condom and contraception should be developed and 
disseminated to the public in general and to youths in particular through community based approaches 
like, training and improving the capacity of CBRHAs, strengthening it through backup and outreach 
services by health workers and integration with kebele AIDS committees. Finally, Sensitization and 
orientation for health workers at different levels so that they understand and provide appropriate RH 
services to youth. what more important is building strong social support for the youth, from youth, from 
general community, particularly families, religious leaders, school teachers, health providers and 
administrative bodies. Orienting these groups on youth specific reproductive problems and persuading 
them to actively participate in the intervention programs and approve the sexual needs and services as a 
social norm. 
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Abstract  
The focus of this study was to investigate the existence of work related musculoskeletal disorders and 
their influences on office workers in Gondar town. Currently work related musculoskeletal disorders are 
becoming the disaster problems facing our world. Purposive sampling method has been employed to 
select 158 secretaries and 162 administrators who were involving in long typing and computer uses from 
a total of 320 participants who have been involved in this study. Each office has been selected by 
stratified sampling based on purposively expected availability of information and participants were 
categorized according to their demographic placement such as sex, age, education and type of job.   A 
descriptive survey study was used to carry out this research. To gather data questionnaire, interview and 
document analysis were employed. To analyze the collected data, both qualitative and quantitative 
methods were used. Results show that office workers have lack of knowledge, lack of regular exercise, 
hang around long period of time on computer, remaining long period of time on the same work. To 
overcome these effects, workers should have information about WMSD and its prevention mechanisms 
through on duty short trainings are important to prevent and also to solve the problem. Key words: - upper 
body pain, office workers, physical exercise, musculoskeletal disorders, work related, Ethiopia. 
 
Introduction 
Work related Musculoskeletal disorders (WMSDs) are diseases related and/or aggravated by work that 
can affect the upper body part and lower body part. WMSD can be defined by impairments of bodily 
structures such as muscles, joints, tendons, ligaments, nerves, bones and the localized blood circulation 
system, caused or aggravated primarily by work it-self or by the work environment World Health 
Organization, (1985). Musculoskeletal disorders in general have become increasingly common worldwide 
during the past decades. It is a common cause of work-related disability among office workers with 
substantial financial consequences due to workers' compensation and medical expenses (Andersson, 
1999).  Work-related musculoskeletal disorders (WMSDs) related with repetitive and demanding working 
conditions continue to represent one of the biggest problems in office workers in the world.  Logically the 
employees are one of the stake holders that help the country to achieve its goals in every sustainable 
developmental sector. So now a day’s many employees are challenged by work- related musculoskeletal 
disorders. These might be the nature of the work they engaged like office secretarial, managers and 
others who forced by their nature of work to sit for a long period of time. So the purpose of this study is to 
deal with the existence and its effects of work related musculoskeletal disorders of office workers and 
also to suggest some attainable alternatives and computable recommendations in some selected offices 
of Gondar town. It is also expected to provide valuable support for improving the negative effects of 
WMSDs in Gondar town.  
General Objective Of The Study  
The main purpose of this study is to assess the existence of Work-Related Musculoskeletal Disorders and 
their influences on office workers in the case of Gondar town. 
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Specific Objectives Of The Study  
The specific objectives of the study are; 
to  assess the presence or absence of work related musculoskeletal disorders, to prevent further effects 
of the disorders, to identify the most commonly occurred work related musculoskeletal disorders, to 
investigate the major causes of work related musculoskeletal disorders, to identify the negative impacts of 
work related musculoskeletal disorders in the employees’ bodies. 
To this end, the study tries to answer the following basic research questions. 
Are there work related musculoskeletal disorders in offices of Gondar town? , If there, what measures 
should have to take to prevent further effects of the disorders? , What are the most commonly occurred 
work related musculoskeletal disorders?, What are the major causes of work related musculoskeletal 
disorders? , What are the negative impacts of work related musculoskeletal disorders in the employees’ 
bodies? 
This study would be designed in the direction to investigate the existence and their influences of Work-
Related Musculoskeletal Disorders on office workers (secretarial) and administrators in some selected 
offices of Gondar town. The researcher of this study hopes that the findings of the study would contribute 
to: Provide knowledge and information for the readers about Work-Related Musculoskeletal Disorders 
that resulted frequently on office workers, Initiate other researchers to conduct further and detailed study 
on the existence of work related musculoskeletal disorders and their influences on office workers, 
moreover timely recommendations will be given to targeted populations and treatment and rehabilitation 
techniques will be applied in the case of Gondar town. 
 
Materials and Methodology 
This research was conducted in Gondar town (Gondar town and  University of Gondar) were selected to 
conduct this research due to its convenience in relation to time, money and work place for the researcher. 
Descriptive survey study design was carried out to investigate the study. In this case, 270 respondents 
have been randomly selected for the questionnaire, and 50 key informants for the interviews were 
selected purposively. In this study a total of 320 administrators and secretarial were selected from the 
sample offices of Gondar town and University of Gondar. From these offices we have a total of 162 
administrators (140 were Male and 22 were Female) and 158 secretarial (33 were Male and 125 were 
Female).  The offices were selected randomly and also the offices’ secretarial and administrators would 
be selected by using purposive sampling techniques and both qualitative and quantitative analytical 
procedures were employed. Hence, Frequency Counts, Percentage and descriptive statements were 
used to analyses items of the questionnaire.  The data collected through structured questionnaires were 
presented in tables and analyzed by one of statically acceptable tools (percentages) and descriptive 
statements.  In addition, qualitative data were analyzed by summarizing responses of the open-ended 
items in the questionnaire and the interview. Finally, the data were analyzed and discussed to reach 
certain finding which in turn was used to give conclusion and possible recommendations.  In addition to 
this documents were used to triangulate the responses. 
Results And Discussion  
Table 1. About suffering from upper body pain 

Items      Category Frequency Percent  
 3. Is there any pain on your upper body?   yes   202 74.92% 

 No     68 25.07% 

Total 270 100% 

4. Among the following body parts from which part you feel pain or 
discomfort while you working in your office?     

on neck   123 45.48% 

shoulder   44 16.32% 

wrist/forearm     46 17.20% 

upper back   48 17.78% 
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lower back   9 3.20% 

Total 270 100% 

5.In the last year, have you had pain or discomfort at upper part of 
your body caused by your job that lasted 2 days and more 

 Yes 165 (61.22%) 

No   105 (38.78%) 

Total 270 100% 

According to the data analyzed above, majority of respondents replied that they are suffering a pain on 
their upper body particularly on their necks.  This shows that most of the respondents are suffering a pain 
on their upper body parts, so this is one of the reasons that limit the productivity of the workers. 
Table 2. About the severity of neck pain on office workers 

Item no.  Alternative Number of 
respondent 

Percentag
e (%) 

6.While working is there a pain or discomfort  on the neck              
 

Less 61      22.44 

Some 153 56.85 

Worse 56 20.69 
Total 270 100% 

After your shift, is the pain or discomfort  on the neck Less 76 27.98% 
Some 150 55.39% 
Worse 54 20.11% 

Total 270 100% 

How many days you off from your work that caused by neck 
pain? 
 
 
 
 

1-6 days 46 17.20% 
1 week-6menths 10 3.79% 
7menth-1year 7 2.62% 
1year & above 2 0.87% 
Non off 204 75.51% 

Total 270 100% 

To how much degree does your pain or discomfort interfere with 
your work on the neck? 
 
 

No interference 99 36.73% 
some interference 135 49.85% 
Had to take time 
off work due to 
pain 

36 13.41% 

Total 270 100% 
To how much degree does your pain or discomfort interfere with 
your life outside of work that caused by the neck pain? 

No interference 107 39.65% 
some interference 163 60.35% 

Total 270 100% 

 
As indicated in the above table, 165(61.22%) of the participants of the research replied that they are 
suffering a pain on their upper body in the last year, this pain or discomfort at their upper body caused by 
their job and the pain lasted two days and more, while 105(38.78%) of the participants of the research 
replied that they are not suffering by a pain on their upper body in the last year.  This implies that most of 
the research participants are suffering by chronic upper body pains which affect their work.  
Regarding pain on neck while working around 61 (22.44%) respondents answered that they have less 
pain or discomfort on the neck while they are working at office, about  153 (56.85%) of the respondents 
answered  some and the rest, 56 (20.69%) of the respondents replied worse.   
Thus, this indicates that majority of administrators and office secretaries are suffering by neck pain while 
working in the office.  Regarding, pain or discomfort on the neck after they shift from work around 76 
(27.98%)respondents replied less, about 150 (55.39%) respondents replied some and about 54 (20.11%) 
of the respondents replied worse. This implies that more than half of the respondents were challenged by 
neck pain or discomfort after they shift from their regular work 
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Regarding days they off from their work that caused by neck pain majority 204 (75.51%) of respondents 
replied that the pain dose not caused them off from work, while around 46(17.20%) respondents replied1-
6 days, about 10 (3.79%) respondents replied1 week- 6months, about 7(2.62%) respondents replied that 
7month-1year, about 2 (0.87%) respondents replied that 1year & above they off from work by the pain in 
their neck. Regarding the degree of neck pain or discomfort interfere their work the majority 135(49.85%) 
of participants answered that the neck pain or discomfort they faced has some interference on their work, 
99(36.73%) of participants answered that no interference on their work, and around 36(13.41%) of 
participants answered that the neck pain or discomfort they faced force them to take time off work due to 
pain. Thus this indicates that the pain or discomfort that caused by neck pain disturbs workers on their 
work.  Regarding the degree of neck pain or discomfort interfere with their life outside of work the majority 
163(60.35%) of participants answered that the neck pain or discomfort they faced has some interference 
on their life out of work, and 107(39.65%) of participants answered that no interference on their life out of 
work. Regarding pain on lower back while working around 106 (39.35%) respondents answered that they 
have less pain or discomfort on the lower back while they are working at office, about  112(41.39%) of the 
respondents answered  some pain or discomfort on the lower back while they are working at office and 
the rest, 52 (19.24%) of the respondents replied worse. Thus, this indicates that majority of administrators 
and office secretaries are suffering by lower back pain while working in the office.   
Regarding, pain or discomfort on the lower back after they shift from work around 
124(46.06%)respondents replied less, about 117 (43.14%)respondents replied some pain or discomfort 
on the lower back after they shift from work and about 29 (10.78%) of the respondents replied worse. This 
implies office workers were challenged by lower back pain or discomfort after they shift from their regular 
work. 
Table 3; about the pain or discomforts of lower back on office worker: 
 

Item no.  Alternative Number of 
respondent 

Percentage(
%) 

26.While working is the pain or 
discomfort  on the lower back 
 

Less 106 39.35% 
Some           112 41.39% 

Worse 52 19.24% 
Total 270 100% 

27.After your shift, is the pain or 
discomfort  on the lower back 
 

Less 124 46.06% 
Some  117 43.14% 
 Worse 29 10.78% 

Total 270 100% 

28. How many days off at your work 
caused by lower back pain? 
 
 
 

1-6 days 42 15.74% 

1 week-6ments 28 10.20% 
7menth-one year 24 9.03% 
More than one year 8 2.91% 
Non off 168 62.09% 

Total 270 100% 

29. To how much degree does your 
pain or discomfort interfere with your 
work on the lower back? 
 

No interference 142 52.47% 
some interference 96 35.56% 
Had to take time off work 
due to pain 

32 11.95% 

Total 270 100% 
30. To how much degree does your 
pain or discomfort interfere with your 
life outside of work on the lower 
back? 

No interference 148 54.81% 
some interference 122 45.18% 

Total 270 100% 
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Regarding days they off from their work that caused by lower back pain majority 168(62.09%) of 
respondents replied that the pain dose not caused them off from work, about 42(15.74%) of respondents 
replied that the pain  caused them 1-6 days off from work, while around 24 (9.03%) respondents replied 
7month-1year, about 28 (10.20%) of respondents replied 1 week- 6months, about 8 (2.91%) of 
respondents replied that 1year & above they off from work by the pain in their lower back. This implies 
that lower back pain is a problem on Gondar town office workers.  
Regarding the degree of lower back pain or discomfort interfere their work the majority 142(52.47%) of 
participants answered that the lower back pain or discomfort they faced has less interference on their 
work, 96(35.56%) of participants answered that the pain or discomfort has some interference on their 
work, and around 32(11.95%) of participants answered that the lower back pain or discomfort they faced 
force them to take time off work due to pain. Thus this indicates that the pain or discomfort that caused by 
lower back pain disturbs workers on their work.   
Regarding the degree of lower back pain or discomfort interfere with their life outside of work the majority 
148(54.81%) of participants answered that less interference on their life out of work while 122(45.19%) of 
participants answered that the lower back pain or discomfort they faced has some interference on their 
life out of work. Thus this indicates that the pain or discomfort that caused by lower back pain disturbs 
their life outside of their work.  
Based on the participants of this research, it is so easy to understand that there was consistency of views 
on the issues that rose by the researcher. At this point in time, it is also vital to repeat that significant 
numbers of respondents were argumentative about the    problems of work related musculoskeletal 
disorders.  
One of the key potential factors which have got relatively a significance number of respondents’ 
consideration was, “poor knowledge and practice of the problem”. ‘‘I am working as an office secretarial 
for many years but I have no idea about what you have saying (i.e. about work related musculoskeletal 
disorders).  
Conclusion 
Work-related’ musculoskeletal diseases (WMSDs) have heavy economic costs to companies and to 
healthcare systems. The costs are due to loss of productivity, training of new workers and compensation 
costs. These costs are felt globally, particularly as organizations begin to develop international 
partnerships for manufacturing and service roles. Logically the employees are one of the stake holders 
that help the country to achieve its goals in every sustainable developmental sector.   
The foremost trials associate with the work-related’ musculoskeletal diseases (WMSDs) are lack of 
sufficient knowledge, lack of regular exercise, hang around long period of time on computer, remaining 
long period of time on the same work, suffering a pain on their upper body.  In this admiration, 
contributors specified that office workers (administrators and secretaries) should do regular exercise to be 
healthy and productive.  
 
Recommendations 
The researcher proposed the following recommendations in light of the summary and conclusions made. 
Gondar town administrators should understand the means and solutions of treating work related 
musculoskeletal disorders. 
Employer’s responsibilities; Employers have both a moral and legal obligation to ensure a safe and 
healthy work environment 
MSDs prevention needs to be a key part of a workplace health and safety program. MSDs risk factors 
should be handled like any other workplace hazard. Employers should identify and assess job-related 
MSDs risk factors (do a job/task hazard analysis) implement controls to reduce workers’ exposure to 
MSDs risk factors  
Preventions of WMSDs; Threats are best eliminated at the source; this is a fundamental principle of 
occupational health and safety 
Treatments of WMSDs; the treatment of WMSDs involves several approaches including Application of 
heat or cold and Exercise. 
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Abstract  
The purpose of this study was to examine the relationship between some anthropometric characteristics 
and 10m sprint run performance of junior volleyball players. Sprint run performance and anthropometric 
characteristic of fifty four junior (U-19) volleyball players from west Gojam zone of Ethiopia were 
measured. The variables including standing reach height, spiking height, Iliac crest skin fold, Forearm, 
flexed and tensed arm girth, midstylion dactylone length, body mass index and 10m sprint run 
performance. The result reveals that anthropometric variables were significantly correlated with 10 m 
sprint run performance of junior volleyball players are forearm girth( r = 0.505 , p < 0.01), iliac crest skin 
fold (0 . 479,p < 0.01) and Standing reach height(r = 0.289,P < 0.05). Forearm girth, iliac crest skin 
explained approximately  47.0 % of the variation of 10m sprint performance together with weight and 
height of the junior volleyball players. Volleyball coaches, physical education teachers and sport scientists 
better to recognize the relationship among these variables and apply during selection of players.  
Keywords: junior, anthropometric and 10m sprint run Performance.  
Introduction 
Volleyball is a very energetic sport characterized by various sprints and high-intensity actions that occur 
frequently during the game (Polgaze and Dawson, 1992). In volleyball, players are necessary to move 
quickly in all directions during the whole game. Volleyball players need the ability to accelerate to achieve 
quick side, forward, backward, and vertical movements. Speed in volleyball help players instantly react to 
whatever direction the ball is strike, preventing it from touching the floor (Suzy Kerr, 2017). Successful 
performance of volleyball greatly depends on anthropometric and physical performance variables 
(Bourgois , Claessens , Vrijens , Philippaerts , Renterghem , Thomis , Janssens , Loos , Lefevre ,2002; 
Gabbett 2000; Thissen-Milder , Mayhew, 1991). Some studies also examined the relationship between 
anthropometric and physical performance characteristics of volleyball players (Duncan, Wood field and al-
Nakeeb, 2006: Aytek, 2007; Gabbett, Georgieff & Domrow, 2007. However, the relationship between 
speed and anthropometric characteristic were not studied very well. Particularly, the relationship between 
10m sprint run performance and anthropometric characteristic of junior volleyball players were clearly 
absent in literature. Therefore, the aim of the present study was to examine the relationship among 
selected anthropometric and 10m sprint run performance of junior volleyball players. 
Methods  
Subjects  
Fifty four male junior (U-19) volleyball players involved in the study from three junior volleyball teams 
found on west Gojam zone of Ethiopia, viz., Durbete, Shendie Wenberma and Qunzela junior volleyball 
teams. All players had been training for around nine years and participated in zonal and regional 
championships.  
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Test and measurement took place during November 2018. All those regularly involved in training and free 
from any injury were involved in the test. Following completion of a screening questionnaire, written 
informed consent was obtained from all participants in accordance with the international ethical 
standards. The sport officials of the zone, the coaches and regional volleyball federation experts were 
involved in the process. 
Tester’s Competency  
All the measurements were taken by the researchers with the assistances. Before the actual test and 
measurement, the researchers practiced pilot study and applied test-retest method to confirm their 
competency. The results demonstrated a high level of reliability coefficient (r = 0.941 and r = 0.945, P< 
0.05) for both anthropometric and physical performances characteristics. .  
Anthropometric Measures  
The measurement of Standing reach height , Spiking height , forearm girth , flexed and tensed arm 
circumference and midstylion-dactylone length was measured to the nearest .001 m using a studio meter 
. Illiac crest skin fold was measured using Harpenden calipers (Lange, Cambridge, MA, USA). Body mass 
index of the players also calculated based on their height and weight.  
Performance Measures  
Before the start of trials, a standard warm-up was achieved including some exercise of jogging, dynamic 
stretching and a series of sprints. Each player was verbally encouraged to give as his maximum effort 
during the tests. All tests in a particular team have been performed during optimum temperature of (20 ˚C 
to 22˚C) in the morning session of the day and after being informed about the nutritional status of 
subjects.   
10-m Sprint runs Tests 
The participants performed two maximal 10-m sprints on an outdoor natural court. During recovery (2 - 3 
min), the participants walked back to the starting line and then waited for the next sprint. Time was 
recorded using stop watch. The best performance of trials time was selected for analysis.  
Statistical Analysis  
Statistical analysis was performed using SPSS version 23.0 (SPSS Inc., Chicago, HIM (IT), and the 
USA). Pearson product-moment correlations were used to examine the relationship between 
anthropometric and physical performance characteristic with a significant level of .05 was employed. The 
method of linear regression was used for determining the impact of the anthropometric characteristics on 
10m sprint run performances of junior volleyball. The linear relation between the anthropometric 
characteristics and physical performances is represented by regressions(R) 
Results and discussion  
The association between these variables in table 1 and the performance predicting variable are given in 
table 2 as well.  
 
Table 1: Correlation between anthropometric and 10m sprint run performance characteristics   

Physical performance Anthropometrics   R Sig.(2-tail) 

 
     10m sprint run                    
 

Wight  -.004 .980 

Forearm girth .505** .000 

Illiaccrest skin fold .479** .000 

Height  .235 .087 

Standing reach height .289* .034 

Spiking height .136 .328 

Midstylion- dactylone length -.059 .671 

Note: **. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level 
(2-tailed) 
As the above table indicates, 10m sprint run was significantly correlated to three anthropometric 
variables, namely forearm circumference , Illiac crest skin fold and standing reach height with the 
correlation coefficient of 0 .505 (p < 0.01), 0 .479 (p < 0.01) and 0.289 (p < 0.05) respectively. So, they 
are among the most significant predictor of 10 m sprint run performance of junior volleyball players. The 
body weight was negatively correlated (r = -.004) to 10m sprint run performance of players.   
In this study regression prediction analysis between the results of 10m sprint run test and selected 
anthropometric variables was performed.  
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The results are shown in Table 2 and Table 3.  
Table 2: Summary of regression prediction of 10m sprint run test with anthropometric variables  

Model  R R Square Adjusted R 
Square 

Std. Error of the             
Estimate 

F Sig.  

 .712 .507 .467 .21672 12.621 .000 

  Predictors: (Constant), forearm girth, iliac crest skin fold , weight and height,                         
Table 3:  Coefficients of regression prediction of 10m sprint run with anthropometric variables  

 
Model 

 Unstandardized 
Coefficients 

Standardized 
Coefficients 

  

B Std. Error Beta T Sig. 

6 (Constant) -1.951 .849  -2.298 .026 

 Forearm girth .133 .029 .584 4.539 .000 

 Iliac crest skin fold .031 .011 .298 2.753 .008 

 Weight -.023 .006 -.563 -3.880 .000 

 height  .011 .005 .287 2.135 .038 

Dependent Variable: 10 m sprint run score 
A significant stepwise regression equation was found with an R² (Adj.) of 0.467 
              10m sprint run performance = - 1.951 + 0.133 (X1) + 0.31(X2) - 0.023 (X3) + 0.011(X4)  
                    Where X1: Forearm girth, X2: Iliac crest skin fold, X3: weigh and X4: height  
A multiple linear regression was calculated to predict 10 m sprint run performance for junior volleyball 
players based on the selected anthropometric variables. As a result Forearm girth, iliac crest skin fold, 
weight and height were found to predict their 10 m sprint performance of junior volleyball players. These 
parameters explain approximately 47.0 % of the variation of sprint run performance for the junior 
volleyball players. 
Players’ predicted 10 m sprint run performance is equal to - 1.951 + 0.133 (24.72) + 0.31(10.87) - 0.023 
(60.12) + 0.011(176.25), where forearm girth and height measured in cm, Illiaccrest skin fold in mm and 
Body weight in kilogram.  If Illiaccrest skin fold, Body weight and height held constant, then10 m sprint run 
performance improved by 0.133 second for each centimeter increment in forearm girth. Whereas, if 
Forearm girth, iliac crest  and height  fold held constant, then10 m sprint run performance decline by 
0.023 seconds for each increment in body weight.  
Conclusion  
Anthropometric characteristic which have greater correlation with 10 m sprint run performance of junior 
volleyball players are forearm girth, illiaccrest skin fold , weight and body height.  These parameters 
explained approximately 47.0 % of the variation of 10m sprint performance for the junior volleyball 
players. 
Recommendations  
Volleyball coaches, physical education teachers and sport scientists should recognize the relationship 
among  anthropometric and physical performance characteristic of junior volleyball players, particularly 
the relationship among 10m sprint performance , forearm girth, iliac crest skin fold , body weight and 
height , so as to apply during selection of talented players.  
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Abstract  
The aim of the present study was to compare selected anthropometric variables among defenders, 
midfielders and forwards of Tesfafootball players in Addis Ababa. The subject of this specific research 
was 75 football players (25 defender, 25 midfielder and 25 forward of Tesfafootball players).The age of 
the players were ranged between (19 - 23) years. Variables of the this study include anthropometric 
measurements consists of  Standing height, Weight , Foot length, Lower Leg length, Upper leg length, 
Calf girth and  Mid-thigh girth. After the collection of relevant data, it was processed and analyzed with 
descriptive statistics. To compare the Anthropometric variables of subjects, mean and standard deviation 
were employed with the help of SPSS version 20 statistical software. The result showed that there were 
statistically significance differences on mean value of foot length, upper leg, lower leg length, weight, 
height, calf girth and thigh girth of defenders, midfielders and forward players. Foot length of defenders 
had greater than the midfielders and forwards, as well as foot length of midfielders was greater than 
forward players.Upper leg length of midfielders had greater than the defenders and forward players and 
the lower leg length of forwards had greater than the midfielders and defenders. Furthermore, the weight 
and height of defenders had greater than the midfielders and forwards.  
Key words: Anthropometry, Tesfa football club, football etc. 
 
Introduction  
Football is also known as Soccer, is probably world’s most popular sport, played in practically every 
nation at varying levels of competence. Football may be played competitively or for fun, as a career, a 
means of keeping fit or simply a recreational pursuit (Reilly, 1996).  Soccer is now being played in more 
than 210 countries throughout the world. Soccer is popular because of the fact it is a simple game 
requiring very minimum infrastructures and equipment. Success in soccer is dependent upon a variety of 
factors including the physical characteristics and physiological capacities of the players, their level of skill, 
their degree of motivation, and tactics employed by them against the opposition. Some of those factors 
are not easily measured objectively, but others can be tested using standardized methods and can 
provide useful information for coaches (Singh, 2011). 
In a soccer game, players have to perform various technical and tactical tasks according to their playing 
positions, which are defined as goalkeeper, defender, midfielder and forward.  FIFA, 2002 and 2006 
reported that professional soccer players have positional differences in anthropometry such as body 
mass, height, and body mass index (BMI). According to FIFA 2006,goal keeperwere significantly taller, 
heavier, and had higher BMI than defender, midfielder and forward, whereas forward were significantly 
shorter and lighter than the others. This evidence suggests that anthropometrical variables have been 
important for categories players in different playing positions and result in the selection of young players 
based on anthropometrical measurements. 
Statement of the problem 
The purpose of this research study was to compare and analyze the differences on selected 
anthropometric variables between defenders, midfielders and forwards of Tesfa football league players in 
Addis Ababa. 
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Methods and procedure: 
A quantitative cross sectional research design was employed. The study was conducted in Addis Ababa, 
Ethiopia. The researcher surveyed Tesfa football league players in Addis Ababaand a total of 175 players 
were found suitable for the study. From this suitable players population, 75players (25 players from 
defenders, 25 players from mid-fielders and 25 players from forwards) were selected as subjects for the 
study.  Purposive sampling technique was employed to select the playersto the study. Data analysis was 
carried out by using SPSS version 20 statistical software packages. Statistical techniques like descriptive. 
Descriptive statistics were calculated by each positional role. Variables of the this study was include 
anthropometric measurements consists of  Standing height, Weight , Foot length, Lower Leg length, 
Upper leg length, Calf girth and Mid-thigh girth. The instruments used to collect the anthropometric 
measurement data were: Stadiometer, weight machine, steel tape, wall, chair, paper, pen, chalk and 
artificial marker.  
Analysis of results 
The comparative analysis on selected anthropometric variables of defenders, midfielders and forwards of 
Tesfa league players in Addis Ababa were analyzed and presented as follows. 
The data collected on foot length of defenders, midfielders and forward players of Tesfa football league 
players were analyzed in table 1. 
 
Table 1.Comparison of foot length measurements betweendefenders,midfielder and forward 

Variable Position N Mean 
Std. 
Deviation 

Std. Error 

95% Confidence Interval for 
Mean 

Lower Bound Upper Bound 

Foot length (cm) 

Defenders 25 26.72 1.137 .227 26.25 27.19 

Midfielder 25 26.36 .810 .162 26.03 26.69 

Forward 25 26.04 1.172 .234 25.56 26.52 

 
Table 1 show that the mean and standard deviation of foot length for defenders, midfielders and forwards 
were 26.72 ±1.137, 26.36 ±0.810 and 26.04 ±1.172 respectively. The table showed that there were 
differences on mean value of foot length of defenders, midfielders and forward players. Based on the 
analysis, the foot length of defenders had greater than the midfielders and forwards. As well as foot 
length of midfielders was greater than forward players.  

 
 
 
Fig 1.Comparison means scores of foot length as anthropometric measurement between defenders, 
midfielder and forward. 
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Table 2.Comparison of upper leg length measurements between defenders, midfielder and forward. 

Variable Position N Mean 
Std. 
Deviation 

Std. Error 

95% Confidence Interval for 
Mean 

Lower Bound Upper Bound 

Upper leg length 

Defenders 25 48.64 3.239 .648 47.30 49.98 

Midfielder 25 49.04 3.062 .612 47.78 50.30 

Forward 25 47.84 3.815 .763 46.27 49.41 

 
Table 2.Shows that the mean and standard deviation of upper leg length for defenders were 48.64 ± 
3.239, for midfielders were 49.04 ± 3.062 and for forwards were 47.84 ± 3.815. The table also showed 
that there were differences on mean value of upper leg length between defender, midfielder and forward 
players. Based on the analysis, the upper leg length of midfielders had greater than the defenders and 
forward players. As well as upper leg length of defenders was greater than forward players.  

 
Fig.2 Comparison means scores of upper leg length as anthropometric measurement between defenders, 
midfielder and forward. 
Table 3: Comparison of lower leg length measurements between defenders, midfielder and forward 

Variable Position N Mean Std. Deviation Std. Error 

95% Confidence Interval 
for Mean 

Lower 
Bound 

Upper 
Bound 

Lower leg length 
(cm) 

Defenders 25 41.20 2.693 .539 40.09 42.31 

Midfielder 25 41.36 1.997 .399 40.54 42.18 

Forward 25 42.28 3.385 .677 40.88 43.68 

 
The above table 3 shows that the mean of lower leg length for defenders, mid fielders and forwards were 
41.20 ± 2.693, 41.36 ±1.997  and 42.28 ±3.385 respectively. The result showed that there were 
differences on mean value of lower leg length of defenders, midfielders and forward players. Based on 
the analysis, the lower leg length of forwards had greater than the midfielders and defenders. As well as 
lower leg length of midfielders was greater than defender players.  



84 

 

 
Fig.3 Comparison means scores of lower leg length as anthropometric measurement between defenders, 
midfielder and forward. 
Table 4:Comparison of body weight between defenders, midfielder and forward  

Variable Position N Mean Std. Deviation Std. Error 

95% Confidence Interval 
for Mean 

Lower 
Bound 

Upper Bound 

Weight (kg) 

Defenders 25 67.6000 5.36967 1.07393 65.3835 69.8165 

Midfielder 25 63.5200 4.15452 .83090 61.8051 65.2349 

Forward 25 65.1440 6.17941 1.23588 62.5933 67.6947 

 
The above table shows the mean value and standard deviation of weight for defenders, midfielders and 
forwards were 67.6000 ± 5.36967, 63.5200 ± 4.15452 and 65.1440 ± 6.17941 respectively. The table 
showed that there were differences on mean value of weight of defenders, midfielders and forward 
players. The highest mean was scored by defenders followed by forwards and the lowest mean was 
midfielders. 

 
Fig.4 Comparison means scores of body weight as anthropometric measurement between defenders, 
midfielder and forward. 
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Table 5Comparison of bodyHeight between defenders, midfielder and forward.  
 

Variable position N Mean Std. Deviation Std. Error 

95% Confidence 
Interval for Mean 

Lower 
Bound 

Upper 
Bound 

Height (cm) 

Defenders 25 1.7612 .05981 .01196 1.7365 1.7859 

Midfielder 25 1.7424 .05629 .01126 1.7192 1.7656 

Forward 25 1.7380 .05439 .01088 1.7155 1.7605 

 
The above table shows the mean and standard deviation of height for defenders, mid fielders and 
forwards were 1.7612 ± 0.05981, 1.7424 ± 0.05629 and 1.7380 ± 0.05439 respectively. The table showed 
that there were differences between the mean height of defenders, midfielders and forwards players. 
Based on the analysis, the height of defenders had greater than the midfielders and forwards. As well as 
height of midfielders was greater than forward players.  

 
Fig.5 Comparison means scores of height as anthropometric measurement between defenders, 
midfielder and forward. 
Table 6.Comparison of calf girth between defenders, midfielder and forward 

Variable position 

N Mean Std. Deviation Std. Error 

95% Confidence Interval 
for Mean 

Lower Bound 
Upper 
Bound 

Calf girth (cm) Defenders 25 34.52 1.896 .379 33.74 35.30 

Midfielder 25 33.52 1.194 .239 33.03 34.01 

Forward 25 34.44 1.850 .370 33.68 35.20 

 
The above table  shows that the mean and standard deviation of calf girth for defenders, mid fielders and 
forwards were 34.52 ± 1.896, 33.52 ± 1.194 and 34.44 ± 1.850 respectively. The table showed that there 
were differences between the mean of calf girth of defenders, midfielders and forward players. Based on 
the analysis, the calf girth of defenders had greater than the midfielders and forwards.        
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Fig.6 Comparison means scores of calf girth as anthropometric measurement between defenders, 
midfielder and forward. 
Table 7: Comparison of mid-thigh girth between defenders, midfielder and forward 

Variable Position N Mean 
Std. 
Deviation 

Std. Error 

95% Confidence Interval for 
Mean 

Lower 
Bound 

Upper Bound 

Mid-thigh girth (cm) 

Defender 25 54.88 2.804 .561 53.72 56.04 

Midfielder 25 52.68 2.657 .531 51.58 53.78 

Forward 25 54.00 2.255 .451 53.07 54.93 

 
Table 7 shows that the mean of mid-thigh girth for defenders, mid fielders and forwards were 54.88 ± 
2.804, 52.68 ± 2.657 and 54.00 ± 2.255 respectively. The table showed that there were differences 
between the mean of mid-thigh girth of defenders, midfielders and forward players. Based on the 
analysis, the mid-thigh girth of defenders had greater than the midfielders and forwards.  

 
Fig.7 Comparison means scores of mid-thigh girth as anthropometric measurement between defenders, 
midfielder and forward. 
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Discussion of findings  
The present study was to camper the selected anthropometric variables of youth football project. The 
result of study shows thatstatistically significance difference in the anthropometrical variables was found 
among the soccer players of different playing positions. It was demonstrated that significance differences 
between defenders, mid-fielders and forwards in foot length, upper leg length, lower leg length, and 
height and calf girth. 
Based on the analysis of the data, the foot length of defenders had greater than the midfielders and 
forwards, as well as foot length of midfielders was greater than forward players.On the other hand the 
upper leg length of midfielders had greater than the defenders and forward players and the lower leg 
length of forwards had greater than the midfielders and defenders. Furthermore, the weight and height of 
defenders had greater than the midfielders and forwards. In addition the calf girth and mid-thigh girth of 
defenders had greater than the midfielders and forwards. This resultwas in line with many previous 
studies like (Naghibi & Madialagan , 2012, Singh & Singh, 2015, Bloomfield  et  al  , 2007, andDey et.al. , 
2010). The study conducted by Singh, A., & Singh showed that there were significance difference were 
shown in height variable between defenders and midfielders in football. But on the contrary Subhasish 
Bhattacharya conducted a study on anthropometric measurement and the result of his study in 
agreement with the present study.  The results of the study indicated that defenders, mid-fielders and 
attackers had no significant differences in anthropometric measurements (Subhasish Bhattacharya 2003).  
 
Conclusion  
Based on the results the following conclusion was drawn from the present study: 
Defenders had greater foot length than midfielder and forward. Midfielders had greater upper leg length 
than the defenders and forward players.The lower leg length of forwards had greater than the midfielders 
and defenders.The weight and height of defenders had greater than the midfielders and forwards.The calf 
girth and mid-thigh girth of defenders had greater than the midfielders and forwards.  
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Abstract 
The purpose of the study was to compare the selected physical fitness variables of football players’ in 
different playing positions.  The subject of this specific research was 75 football players (25 defender, 25 
midfielder and 25 forward of Tesfa football players) selected by using purposive sampling method.The 
age of the players were ranged between (19 - 23) years. The variables of the study include physical 
fitness variables like speed (30m sprint run), Agility(T-test), Cardiovascular endurance (12 minute run) 
and Explosive Strength (Vertical jump test). The result of the study showed that there were mean 
differences among defenders, midfielders and forwards players on speed, agility, cardiovascular 
endurance and explosive strength.  The speed of forwards had greater than the defenders and 
midfielders. On the other hand the agility of forwards had greater than the defenders and midfielders and 
agility of defenders had better than midfielder players. Furthermore, the cardiovascular endurance of 
defenders had greater than the midfielders and forwards. Key words: speed, agility, cardiovascular 
endurance, explosive power 
 
Introduction  
Football is the one of the most well-known sport in the world (Witvrouw, et.al 2003, Wong & Hong, 2005) 
and it is also a popular sport in Ethiopia. There are a number of clubs and projects that rapidly growth and 
popular in all areas of Ethiopia. Based on the playing position football players are allocated into four 
categories specifically, goalkeepers, defenders, midfielders and attackers in additionevery playing 
positions hasspecific roles.  In football physical fitness has an important role for different playing positions 
for instance the midfield players connect defense and forward players and the highest total distance 
covered by midfield players, defenders execute extra backward movement than forwards (Reilly, T. 
1976). Forward players become the quickest players from the group ( Rienzi et.al. 2000).During 
competition Physical fitness is the most essential contributing factor for the success of the game (Smekal 
et.al.2001). A research has been conducted previously reported that every playing position 
possiblyhasexclusively specific physical and physiological requirements (Bloomfield et.al.2007). Different 
literatures in the field of soccer have been reported as aerobic fitness, muscle strength, high level of 
speed, explosive jumping power and agility are  essential for football players (Arnason et.al. 2004). 
Consequently, the purpose of this study was to compare the physical fitness characteristics of football 
players among different playing position at Addis Ababa in Tesfa football league players. 
 
Statement of the problem 
The purpose of this research paper was to compare and analyze the differences on selected physical 
fitness variables between defenders, midfielders and forwards of Tesfa football league players in Addis 
Ababa. The position of football players were categorized in four which is goalkeepers, defenders, 
midfielders and forwards. For this study three playing position were selected that is defenders, midfielders 
and forwards. Goalkeepers are considered as defensive players  
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Methods and procedure 
A descriptive and cross-sectional research design was employed to collect the relevant data for this 
research paper. The study was conducted in Addis Ababa, Ethiopia. The researcher surveyed Tesfa 
football league players in Addis Ababa and a total of 175 players were found suitable for the study. From 
this suitable player’s, 75 players (25 players from defenders, 25 players from mid-fielders and 25 players 
from forwards) were selected as subjects for the study.  Purposive sampling technique was employed to 
select the players to the study. Data analysis was carried out by using SPSS version 20 statistical 
software packages. Statistical techniques like descriptive. Descriptive statistics were calculated by each 
positional role. Variables of this study were including speed, agility, cardiovascular endurance and 
explosive strength. The types of physical fitness test batteries incorporate for speed 30m sprint,for Agility 
T-test, for cardiovascular endurance Cooper’s 12minutes run/walk test and for explosive strength Vertical 
Jump Test.  
Analysis of results 
The analysis and interpretation on selected physical fitness variables of different playing position of Tesfa 
league players in Addis Ababa were analyzed and presented as follows. 
The data collected on speed of players at different playing positions presented in table 1 
 
Table 1.Descriptive analysis for the speed test 
 

Variable Position N Mean Std. Deviation Std. Error 

95% Confidence Interval for 
Mean 

Lower Bound Upper Bound 

Speed 
(sec) 

Defenders 25 00:00:04.700 00:00:00.363 00:00:00.073 00:00:04.551 00:00:04.850 

Midfielder 25 00:00:04.736 00:00:00.352 00:00:00.070 00:00:04.590 00:00:04.881 

Forward 25 00:00:04.634 00:00:00.434 00:00:00.087 00:00:04.455 00:00:04.813 

Total 75 00:00:04.690 00:00:00.382 00:00:00.044 00:00:04.602 00:00:04.778 

 
The result of the above table shows that the mean and standard deviation of speed for defenders, 
midfielders and forwards were 00:00:04.700 ± 00:00:00.363, 00:00:04.736 ± 00:00:00.352 and 
00:00:04.634 ± 00:00:00.434 respectively. The table showed that there were mean differences between 
the speed of defenders, midfielders and forwards players. Based on the analysis, the speed of forwards 
had greater than the defenders and midfielders. As well as speed of defenders was greater than 
midfielder players.  
 
Table 2.Descriptive analysis for the Agility test 

Variable Position N Mean Std. Deviation Std. Error 

95% Confidence Interval for 
Mean 

Lower Bound Upper Bound 

Agility 
(sec) 

Defenders 25 00:00:10.324 00:00:00.509 00:00:00.102 00:00:10.114 00:00:10.534 

Midfielder 25 00:00:10.350 00:00:00.449 00:00:00.090 00:00:10.165 00:00:10.536 

Forward 25 00:00:10.304 00:00:00.493 00:00:00.099 00:00:10.101 00:00:10.508 

Total 75 00:00:10.326 00:00:00.478 00:00:00.055 00:00:10.216 00:00:10.436 
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Table 2 shows that the mean standard deviation of agility for defenders, mid-fielders and forwards were 
00:00:10.324 ± 00:00:00.509, 00:00:10.350 ± 00:00:00.449 and 00:00:10.304 ± 00:00:00.493 
respectively. The table showed that there were mean differences between the defenders, midfielders and 
forwards players on agility T-test. Based on the analysis, the agility of forwards had greater than the 
defenders and midfielders. As well as agility of defenders had better than midfielder players.  
Table 3.Descriptive analysis for the cardiovascular endurance test 
 

Variable position N Mean Std. Deviation Std. Error 

95% Confidence Interval 
for Mean 

Lower 
Bound 

Upper Bound 

Cardiovascular 
endurance (m) 

Defenders 25 3080.00 374.166 74.833 2925.55 3234.45 

Midfielder 25 2988.00 277.369 55.474 2873.51 3102.49 

Forward 25 3008.00 211.975 42.395 2920.50 3095.50 

Total 75 3025.33 294.129 33.963 2957.66 3093.01 

 
The above table shows the mean and standard deviation of cardiovascular endurance for defenders; mid 
fielders and forwards were 3080.00 ± 374.166, 2988.00 ± 277.369 and 3008 ± 211.975 respectively. The 
table showed that there were mean differences between of defenders, midfielders and forwards players 
oncardiovascular endurance (12 minute run test). Based on the analysis, the cardiovascular endurance of 
defenders had greater than the midfielders and forwards. As well as the cardiovascular endurance of 
forward players was greater than midfielder players.  
Table 4.Descriptive analysis for the Explosive strengthtest 

Variable Position N Mean Std. Deviation 
Std. 
Error 

95% Confidence Interval 
for Mean 

Lower 
Bound 

Upper Bound 

Explosive strength (cm) 

Defenders 25 43.72 5.962 1.192 41.26 46.18 

Midfielder 25 41.44 5.173 1.035 39.30 43.58 

Forward 25 44.80 4.359 .872 43.00 46.60 

Total 75 43.32 5.325 .615 42.09 44.55 

 
Table 4shows the mean and standard deviation of explosive strength for defenders (43.72 ± 5.962), mid-
fielders(41.44 ± 5.173) and forwards (44.80 ± 4.359). The table showed that there were mean differences 
between defenders, midfielders and forwards playerson explosive strength (vertical jump). Based on the 
analysis, the explosive strength of forward players had greater than the defenders and midfielders. As 
well as explosive strength of defenders was greater than midfielders.  
 
Discussion of findings  
 
The purpose of the study was to compare the selected physical fitness variables of football players in 
different playing positions. Physical fitness was the most important variables for football players in 
different levels and positions. The study showed that there were mean difference among players of 
defenders, midfielders and forwards on all selected physical fitness variables. The study revealed that 
there were mean differences between the speed of defenders, midfielders and forwards players. The 
finding was supported with those of (Boone etal,2012 and Kartal,R.2016)on football players.  It was found 
that there were significant difference players in speed. Boone conducted a study on Belgian football 
players found the strikers had significantly shorter sprinting times compared with the midfielders, center 
backs, and goalkeepers (Boone etal, 2012). 
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On the hand there were mean differences between the defenders, midfielders and forwards players on 
agility T-test. The agility of forwards had greater than the defenders and midfielders and agility of 
defenders had better than midfielder players. The finding was in line with (Gaurav & Singh, 2015).It is 
revealed that both midfielders and attackers had shown better agility than their counterparts; goalkeepers 
and defenders. 
Furthermore, the result shows that there were mean differences between of defenders, midfielders and 
forwards players on cardiovascular endurance (12 minute run test). The cardiovascular endurance of 
defenders had greater than the midfielders and forwards and cardiovascular endurance of forward 
players was greater than midfielder players. 
Finally, there were mean differences between defenders, midfielders and forwards players on explosive 
strength (vertical jump). Based on the analysis, the explosive strength of forward players had greater than 
the defenders and midfielders. And explosive strength of defenders was greater than midfielders. The 
present study was supported by (Reilly,1979, Gaurav & Singh, 2015) 
 
Conclusion  
Based on the results the following conclusion was drawn from the present study: 
Forwards had greater speed than the defenders and midfielders.  
Agility of forwards players had greater than the defenders and midfielders.  
Defenders had better cardiovascular endurance than midfielders and forwards.  
Explosive strength of forward players had greater than the defenders and midfielders. As well as 
explosive strength of defenders was greater than midfield 
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Abstract 
The purpose of this study is assessing the practice of talent identification in the selection of under fifteen 
volleyball project players in north Gondar administrative zone.The practice of talent identification in the 
selected Zone, mixed approach particularly explanatory design was used, a total of 48 participants 
(male=31 female=17) were taken from volleyball projects of Gondar Zuria, Dembia, Adiarkay and Lay 
Armachihoworedas as samples of the study. Both quantitative and qualitative data were collected. To this 
end, quantitative data were collected using self-developed questionnaire. Whereas, qualitative data were 
collected using semi-structured interview.The result of the study revealed that except passing and spiking 
techniques, other technical/tactical variables such as ball handling technique were not considered during 
the selection. Except vision or hand-eye coordination, other physiological variables such as coordination 
and reaction speed were not taken in to account during selection. Results indicate that psychological 
variables such as problem solving were tested during selection. Others like somatotype were also 
examined to some extent. On the contrary, variables such as size were rejected during selection. Results 
also confirmed that project teams’ success in short period of time and promoting the volleyball sport are 
some of the positive outcomes achieved as result of implementing some of the talent identification 
criteria. Lack of training opportunities and standardize selection manuals are some of the factors that 
prohibit the full realization of scientific talent identification practices in the indicated project teams. Based 
on the findings of the study, recommendation such as EVF, Regional, Zonal and Woreda sport governing 
bodies should facilitate ample education and training opportunities for existing coaches and sport experts, 
have been given to narrow the gaps observed.Key words:Talent identification, Volleyball, projects and 
North Gondar.. 
 
 
Introduction 
 
The sport of volleyball originated in the United States. It was invented by William G Morgan in 1895. 
Volleyball is a team sport in which two teams of six players are separated by a net. Each team tries to 
score points by grounding a ball on the other team's court under organized rules. It has been a part of the 
official program of the Summer Olympic Games since 1964 A scene of volleyball play in an Erwadi village 
(2007). 
Today, volleyball is one of the most amazing sports, includes fast movements, jumping, landing and 
sudden shifts which need high power and strength for optimized performance. Physical structures of 
volleyball players are mainly assessed through measuring anthropometric parameters such as standing 
height, body mass index and some other physical factors related to performance skills like jumping ability, 
agility, strength and endurance.Numerous studies have investigated anthropometric parameters of 
volleyball players. In volleyball, technical and tactical skills, anthropometric characteristics and individual 
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physical performance capacities are most important factors that contribute to the success of a team in 
competitions (Hakkinen, 1993). 
In realizing the above factors, in the process of volleyball team development, talents of the players should 
go through the process of talent identification and assessment of anthropometric characteristics. Thus, 
talent identification becomes the critical point in the outset of volleyball and other team development 
processes.Moreover, the early identification of talented players is an important consideration for coaches, 
researchers, federations, parents, sponsors, etc. Once talented individuals have been detected, it allows 
the involved persons to optimally arrange the resources required. Therefore, it is important to recognize 
talent with a high level of success and secondly to organize the proper support and training which will 
help them achieve their full potential. 
 
In line with the above ideas, Williams & Reilly (2000) suggested that "objective data collected by sports 
scientists can help confirm practitioners' initial intuition with regard to players' strengths and weaknesses" 
and that the retrospective analysis of the development of talented players provides the best data for the 
construction of an "ideal" player development system. 
Talent identification could be seen as sum total process that incorporates multiple philological, 
psychological, technical and tactical criteria.    
 
Talent identification is a process that involves making a judgment about a performer’s qualities and 
offering that individual an opportunity to do something for which he or she is suited. Talented youngsters 
must be identified on their ability to be the best players in the future, not their current abilities. Talent is a 
marked innate ability defined as artistic accomplishment, natural endowment or an ability of a superior 
quality. Talent in sport can be defined as an individual’s special aptitude that is above average for specific 
functions. Physical talents may be functional, expressive or athletic (Peltola, 1992). Talent detection 
refers to the detection of athletes who are not currently participating in the sport (Williams and Reilly, 
2000). In volleyball, it may be possible to take on athletes from football, handball, or basketball aged 
between 12 and 16 years and put these athletes into a specific development plan. This concept requires 
further investigation. Williams and Reilly (2000) also emphasized that talent identification refers to the 
process of recognizing current participants with the potential to become elite players.  
Working as a teacher and sport expert in different woredas, the current researcher has had the 
experiences of realizing football, volleyball and players of other kinds of sports ineffective. Specially, for 
many occasion, project volleyball teams were found ineffective for many reasons. Consequently, coaches 
and other government offices working in the area lost their time, energy and money for nothing. Thus, I 
personally thought that there should be problems in the process of talent identification and selection 
process. Moreover, as per to the knowledge of the current researcher, there are no research results 
concerning talent identification practice and its application for the selection of volleyball teams in north 
Gondar administrative zone. 
Thus, the current study has tried to assess problems related with talent identification and 
itsimplementation forselection of north Gondar under fifteen volleyball project players. The study 
particularly focuses on four woredas namely, GonderZuria, Adiarkay, Lay Armachiho and 
Dembiaworedas of North Gondar administrative zone. 
 
Research design 
The researcher believed that to explore the practice of talent identification in the selection of north Gondar 
volleyball project players under fifteen, both quantitative and qualitative data are important because these 
data could substantiate each other and could give rich description to answer the research 
questionsraised. Thus, first quantitative and then qualitative data were gathered. Thus, the study 
assumed mixed approach, particularly explanatory design.   
 
Target population  
The target population of this study were all volleyball projects undertaken in north Gondar administrative 
zone. 
More specifically, both male and female volleyball players, coaches and sport experts who are operating 
in those projects were considered as the target population of the study.   
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Participants   
Principally, participants of this study were male and female players who participate in north Gondar under 
fifteen volleyball projects, project coaches and sport experts of woreda youth and sport office. Hence, a 
total of 48 participants of whom 32(male=16 female=16) were volleyball players, 9 (male=9 female=0) 
were coaches and 7(male=6 female=1) were sport experts. 
 
 
 
 
 
 
 
 
 
 
Statistical analysis 
Data that were gathered using questionnaire, observation rating checklists and semi-structured interview 
was analyzed in quantitative and qualitative terms. 
Results 
Demographic characteristics of volleyball players 

    
Characteristics    

Frequency  Percentage 
(%)  

Sex  Male  16 50 

   Female  16 50 

  Total 32 100 

Age   Below 13 years 0 0 

   13-14 years 32 100 

     Above 15 years 0 0 

  Total 32 100 

  1.38−1.45 Meter  11 34.3 

  1.46-1.53 Meters  5 15.6 

Height  1.54−1.62 Meters 12 37.5 

  1.63 Meters ≤ 4 12.5 

  Total 32 100 

  37-42 Kg 10 31.2 

Weight  43-47 Kg 6 18.75 

  48-52 Kg 10 31.2 

  53- 58 Kg 6 18.75 

  Total  32 100 

  
 Primary (1-8 
grades) 

27 84.3 

Educational 
level 

Secondary (9-10 
grades) 

5 15.6 

  Total 32 100 

  Spikier  21 65.6 

Position(Role 
in the team) 

Setter   11 34.3 

  Total 32 100 

 
 
 

Item Yes Percent No Percent Total 

Ball handling technique 0 0 32 100 32 

Passing technique 26 81.25 6 18.75 32 

Spiking technique 20 62.25 12 37.5 32 

Basic consistency 0 0 32 100 32 

Learning new skill 
quickly  3 

9.37 29 
90.62 32 
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Volleyball players’ views whether they were tested for technical/tactical talents during their 
selection.  
The above Table presents the responses of the volleyball players who participated in the study. Players 
gave different responses on whether they were tested for technical/tactical talents during the selection 
processes. As it can be inferred from the table, all (100%) of the participants revealed that they were not 
tested for their talent in ball handling technique. On the other hand, 26(81.25%) of the players explained 
that they were tested for their talent in passing technique. However, 6(18.75%) stated that they were not 
tested for their talent in passing technique during selection process. Concerning spiking technique, 
20(62.25%) participants confirmed that they were tested for their talent in spiking technique. Whereas, 
12(37.50%) revealed that they weren’t tested for spiking technique when they were selected. With respect 
to basic consistency, all (100%) participant players attested that they were not tested for their talent in 
basic consistency. The majority (90.62%) of the participants indicated that they were not tested for their 
talent in learning new skill quickly. Contrary to this, some participant players 3(9.37%) confirmed that they 
were tasted for their talent to learn new skills quickly.  
The above quantitative findings clearly show that coaches of the volleyball projects considered the spiking 
and passing techniques during selection of project volleyball players and consequently they tested these 
qualities of the selected volleyball players. In line with these findings, coaches from Adiarkayworeda also 
revealed that they apply, though to some extent, common test that have scientific bases.  
On the contrary, the table indicates that coaches do not apply tests of ball handling, basic consistency 
and learning new tasks quickly. This implies that coaches do not consider these technical qualities of the 
volleyball players during selection. In supporting these findings, coaches from Dembiaworeda explained 
the following: 
I am not qualified and trained trainer rather I give trainings simply based on my experience. Moreover, I 
have never been given training chances. Woreda leaders don not support and give supervision to sport 
sector. Thus, I simply select project players without scientific criteria and there is no selection manual 
(COTWO,Kolla Diba,7/4/2016). 
However, empirical findings from Falk et al. (2004) and Bloom Field (1994) argued that talent 
identification in any sport especially amongst young participants is of importance to make sure players 
are guided to the kind of sport or specific event which will suit them best. 
Thus, from the above findings of this study, it is easy to understand that technical/tactical variables were 
not given appropriate consideration during the selection of project volleyball players. This potentially 
affects the success of the volleyball players in particular and the volleyball sport development in general. 
More it would be meaningless to expend scarce and limited resources to volleyball projects which do not 
consider the crucial role of talent identification practice in the overall volleyball success.   
Volleyball players’ views whether they were tested for physiological variables during their selection 

Item Yes Percent No Percent Total 

Coordination  0 0 32 100 32 

Reaction speed  0 0 32 100 32 

Ability  6 18.75 26 81.25 32 

Strength  0 0 32 100 32 

Power  0 0 32 100 32 

Balance  0 0 32 100 32 

Flexibility  0 0 32 100 32 

Endurance  0 0 32 100 32 

Speed(general) 1 3.12 31 96.87 32 

Vision or hand 
and eye 
coordination 17 

53.12 15 

46.87 32 
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Volleyball players’ views whether they were tested for psychological variables during their selection. 

 

 

Volleyball players’ views whether they were tested for physical variables during their selection.

Volleyball coaches’ views whether they used scientific criteria for players’ technical/ tactical talents 

during selection.  

Item Yes Percent No Percent Total 

Decision making  11 34.37 21 65.62 32 

Problem solving  3 9.37 29 90.62 32 

Relationship with 
coaches and 
teammates  15 46.87 

 
 

17 53.12 32 

Acceptance of 
rules 13 

40.62 
19 59.37 32 

 Desire to compute 21 65.62 11 34.37 32 

Determination 1 3.12 31 96.87 32 

Self confidence  12 37.5 20 62.5 32 

Motivation 24 75 8 25 32 

Game intelligence 0 0 32 100 32 

practice focused 0 0 32 100 32 
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The above figure indicates the responses of volleyball coaches whether they applied scientific selection criteria 
when they selected players of volleyball projects. As per to the results talents indicated in the table, 2(22.22%) 
coaches confirmed that they tested the ball handling talents of volleyball players when they selected them. 
However, the majority (77.77%) of participant coaches revealed that they did not test the ball handling of players 
during selection. Looking on passing technique, all (100%) attested that they tested volleyball players for their talent 
in passing technique during selection. When we see spiking technique, it is like the passing technique i.e. all (100 
%) participated coaches assured that they tested players for passing talent during selection. With respect to basic 
consistency and learning new skills quickly, all (100%) coaches confirmed that they did not test players for both 
talents.   
Findings from volleyball coaches regarding technical and tactical talent identification practice coincide with the 
volleyball players. Thus, the above findings attested that volleyball coaches do not apply tests of technical and 
tactical variables during selection.    
Regarding the positive outcomes gained as result of the implementation of some of the talent identification criteria 
duringselection, coaches and sport experts made clear that they are able to become effective in relatively short 
period of time, they are able to get some volleyball players who represent their woredas at zone and regional 
competitions, they are able to promote the volleyball sport, they are able to get some players that replace the 
previous players of volleyball projects, they are able to secure good results at zone and regional volleyball 
competitions and they are able to reduce the high number of dropouts from the projects are the major positive 
outcomes gained.   
Regarding the negative outcomes encountered as result of the impracticality of most of the talent identification 
criteria during selection, coaches and sport experts made clear that they became unable to produce enough 
number of volleyball players that compete at national level, they cannot get enough number of new players that 
replace the previous ones, occurrence of irregular attendance to trainings by volleyball players, occurrence of 
frequent disagreement between coaches and players, occurrence of physical injuries to some of the players during 
competitions, absence of international standards in most volleyball teams and irregular competition results are the 
major negative outcomes.    
Observing on the challenges that prohibit the implementation of  talent identification criteria in the selection of north 
Gondar volleyball project players, coaches and sport experts notified that material constraints, lack of training 
opportunities, lack of trained professionals, lack of standardize selection manuals, skill/knowledge gap form 
coaches, inability of political leaders to support the sport sector up to the required level, lack of sport facilities and 
cultural imposition like the prohibition of girls to participate in sport activities by their families are the major 
challenges facing the implementation of scientific talent identification criteria during selection. 
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Conclusion  
Overall The practice of talent identification during the selection of potential players in every type of sport reduces 
the costs of time, labor and resources. Moreover, this practice could make the sport industry more likeable by the 
sport fans. Volleyball sport is one of the popular sports around the world. The selection of talented volleyball 
athletes should be one of the prerequisite activities in the building of competent volleyball team. However, as much 
literature pointed out, the practice of talent identification is very much limited in many parts of the world. To this end, 
since its initial, this study has been assessing the practice of talent identification in the selection of volleyball 
players in North Gondar under fifteen volleyball projects. The study also tried to see the positive and negative 
outcomes of the practicality or impracticality of talent identification criteria during selection process and the 
challenges encountered by coaches and sport experts in their effort to implement scientific talent identification 
criteria in selection of volleyball players for North Gondar under fifteen volleyball projects. Using questionnaire and 
semi-structured interview, data were collected from project players, coaches and sport experts of the selected 
woredas.  
Results of the study indicated that most of the talent identification criteria represented by technical and tactical, 
physiological, psychological and physical variables were not considered by coaches and sport experts during the 
selection of volleyball players. However, this does not mean that coaches and sport experts fully neglected those 
selection criteria because results of the study also assured that  technical and tactical variables such as passing 
and spiking techniques, physiological variables such as vision or hand and eye coordination, psychological 
variables such as decision making, relationship with coaches/ teammates, desire to compete, acceptance of rules, 
self-confidence, and motivation  and physical variables such as height, somatotype and health status were 
considered during the selection of players in the indicated volleyball projects. The study has also identified some of 
the positive outcomes gained from the implementation of some of talent identification criteria. Volleyball teams’ 
success in short period of time, getting some volleyball players who represent at zone and regional competitions, 
promoting the volleyball sport, getting some player who can replace the previous players of the volleyball projects, 
securing good results from competitions at zone and regional level and being able to reduce high number of 
dropouts from volleyball projects are among the positive outcomes achieved as result of the implementation of 
some of the talent identification criteria during selection. On the other hand, results of the study indicated some of 
the negative outcomes occurred due to the impracticality of most of the talent identification criteria during selection. 
Inability to produce enough number of volleyball players that compete for national championship, failure to get 
enough number of new volleyball players that can replace the previous project players, occurrence of irregular 
attendance to trainings by volleyball players, occurrence of frequent disagreement between coaches and players, 
occurrence of physical injuries to some of the players during competitions, absence of international standards in 
most volleyball teams and irregular competition results are some of the negative outcomes observed due to the 
impracticality of most of the scientific selection criteria during selection. Last but not least, results of the study also 
revealed the major challenges volleyball projects faced when trying to implement scientific talent identification 
criteria during players’ selection. Material constraints, lack of training opportunities, lack of trained professionals, 
lack of standardize selection manuals, skill/knowledge gap from coaches, inability of political leaders to support the 
sport sector up to the required level, lack of sport facilities and cultural imposition like the prohibition of girls to 
participate in sport activities by their families are the major challenges facing the implementation of scientific talent 
identification criteria during selection at North Gondar under fifteen volleyball projects. 
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Abstract  
Background: Running is one of the most popular physical activities enjoyed by people around the world. The 
consequence of the growing running popularity is the increase of musculoskeletal injuries. Objectives: To determine 
the prevalence of volleyball injuries sustained among recreational runners, to identify the sites, nature and cause of 
injuries sustained among recreational runners and to identify the intrinsic and extrinsic factors associated with the 
injuries sustained among recreational runners. Method: A quantitative research, retrospective study design was 
used for this study. The subjects of the study were recreational runners of Gondar town. A total of 300 (132 female 
& 168 male) runners participated and completed the questionnaire. Results: A total of 106 injuries occurred during 
the study period. Of these, 58.5% injuries were happened during competition, 33.96% during training and, 7.55% of 
the injuries were during the execution of warming up. Knee, foot and ankle were the most affected anatomical sites. 
Frequently sustained types of injuries were Tendonitis, muscle strain and abrasion. Conclusion: The prevalence of 
musculoskeletal running-related injuries over the last 6 months was 35.33%. High running experience was associ-
ated with the absence of musculoskeletal running-related injuries. Physical alignment(Large Q-angle), absence of 
preventive exercise, lack of warming up and use of uncomfortable running shoe and socks were the intrinsic and 
extrinsic factors of running related musculoskeletal injuries.Key words; Injuries occurrence; prevalence, Athletics, 
Recreational running, 
 
Introduction: 
 Running is one of the most popular physical activities enjoyed by people around the world  (Van Middelkoop M, 2008)and the 
number of runners has grown substantially over the past decades. People seeking a healthier lifestyle through 
weight control and improved exercise capacity frequently choose running, as this has been considered to be of low 
cost and can be easily implemented.(Taunton JE, 2003).Although the exact roots of Athletics in Ethiopian cannot be 
retraced back accurately, it is widely believed that the sport was widely practiced in schools and military camps 
before 1897. The sport was limited to these parts of society only because others did not have access to equipments 
used for competitions or was not organized in a manner that motivated progress. More importantly, running has 
many beneficial effects including a reduction of risk factors for cardiovascular diseases(Zemper, 1989).Despite these 
health benefits, running injuries are common, with incidence rates ranging between 18.2% and 92.4%,(Mechelen, 1995; 

Starke C, 2001; Van Middelkoop M, 2008)or 6.8–59 injuries per 1000 hours of exposure to running.(J. G. Bovens AM, Vermeer HG, Hoeberigs JH, 

Janssen MP, Verstappen FT., 1989; Buist I, 2010; Lun V, 2004; Lysholm J, 1987; PT., 1997; Rauh MJ, 2006) 

Because of the expected positive health effects of physical exercise, more and more people are becoming 
stimulated to increase their physical activity. Running is one of the most accessible sports and, probably for this 
reason, is practiced by many persons all over the world. In Ethiopia running is a day to day activity of all individuals 
for recreational, physical fitness and competitive purposes. Globally, the Ethiopian Athletics Federation is one of the 
leading member federations of IAAF especially in long and middle distances. Continentally, in recent times the 
Ethiopian athletes are appearing in short distances and field events with medals. 
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 However, besides the positive health, recreation and competitive effects of running there are some concerns about 
the high incidence of running injuries, especially to the lower extremities. Various studies have reported annual 
rates of lower extremity injuries of runners(Bennell KL, 1996; Jakobsen BW, n.d; Lun V, 2004; Macera CA, 1989; Maughan RJ, 1983; Taunton JE, 2003; 

Wen DY, 1998)and a substantial number of these running injuries occur in preparation for or during a long-distance 
running event such as a marathon run(Jakobsen BW, n.d) (Kretsch A, 1984; Maughan RJ, 1983; Van Tiggelen, 2008).  
 
Subjects, materials and methods 
The study was conducted on Gondar Town recreational runners from 1 January 2016 to 15 June 2016. The season 
estimated to last 24 weeks. A total of 350 recreational runners were invited to participate, but in the current study 
300 (132 female & 168 male) runners participated and completed the questionnaire, which yielded a response rate 
of 85.7%. The response rate among the males was higher at 88.4% (168/190) compared to 82.5% (132/160) 
among the female runners. Of the participants, 44% (n=132) were females and 56% (n=168) were male runners. A 
quantitative research, retrospective study design was used for this study
 

Data collection and definition of the injury 
A structured interviewer-administered questionnaire was prepared by the investigators by reviewing different 
literatures and was used as a data collection instrument. The injury prevalence, the characteristics of the injuries 
(severity, diagnosis) and the anatomical location of the musculoskeletal injuries that occurred during training and 
competition in the study period were recorded retrospectively.For the purpose of this study, an injury was defined 
as, any mishap that occurs during training, warm up and/or competition that requires medical attention(Van Middelkoop 

M, 2008)  and/or cause the player to be absent from sport participation either in a training or competition(Bahr, 2003).  
Statistical analysis:The collected data from the participants were ethically secured. Data was checked, entered 
and cleaned using Epi-info version 17 statistical software and then transferred to SPSS (Statistical Package for 
Social Science) version 16 for further analysis. Frequencies and cross tabulation was used to summarize 
descriptive statistics of the data and table and graphs were used for data presentation. Odds ratio (OR), and 
relative risk(RR) with 95% confidence interval and p-value < 0.05 was used to show association between 
explanatory variables and dependent variable. Variables having p-value of less than 0.05 has been considered as 
significantly associated with the dependent variable. 
Results 
Injury rate:A total of 106 injuries occurred during the period from January, 20016 to June, 2016, giving an injury 
prevalence of 0.35 per player. Of these the prevalence of injuries on females was 0.34 and on males the 
prevalence was 0.36. In the present study 35.33% (106/300) recreational runners sustained an injury during the 
season on both competition and training. Of those who sustained injuries, 42.45% (45/106) were females and 
57.55% (61/106) were males. 194 runners (64.67%) did not sustain any injuries. The odds ratio (OR) of male 
injuries comparison female was 1.1022(95%Cl: 0.6834 to 1.7775) p=0.67>0.05, the rate of injuries on males 
seemed more, but there is no significant difference between male and females. 
 

Variables Females(N=132) Males(N=168) 

Age (Years),Mean(±SD) 21.96[±6.95] 25.08[±9.9] 

Stature of the participant(cm),Mean(±SD) 160.68[±4.8] 169.6[±7.37] 

Weight of the participant(kg),Mean(±SD) 63.07[±9.88] 69.33[±7.97] 

BMI(kg/m2),Mean(±SD) 21.95 (±3.19)   
 

22.16 (±3.21) 

Running experience of the participant 3.31[±2.12] 4.95[±4.45] 

SD = standard deviation; BMI = body mass index.  

   
Variables Females(N=132) Males(N=168) 

Right leg Q-angle(°), mean (±SD) 7.66[±2.7] 7.23[±3.31] 

Left leg Q-angle(°), mean (±SD) 8.03[±2.56] 7.42[±3.22] 

Right side hip flexion(°), mean (±SD) 8.83[±3.67] 8.96[±3.66] 

left side hip flexion(°), mean (±SD) 8.68[±3.7] 8.81[±3.78] 

Q-angle = quadriceps angle; SD = standard deviation.  
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Table 1 Socio-Demographic Characteristics of Runners (n=300) 
The mean age of female runners was 21.96(±6.95) and males were 25.08(±9.9). The average height of the 
recreational runners was 160.68cm (±4.8) for females and 169.6cm (±7.37) for males.Regarding the mean body 
mass of the participants during the study period was 63.07kg (±9.88) for females and 69.33kg (±7.97) for males. In 
relation to body mass index the mean BMI of females was 21.95(±3.19) and for males 22.16(±3.21).Moreover, the 
mean running experience of the participants was 3.31 years (±2.12) for females and 4.95 years (±4.45) for 
males.(Table 1) 

 

 

Figure 1 The rate of injuries In terms of Body part 
Injuries according to body parts (calculated from the total number of injuries) occurred; knee, foot and ankle was at 
the highest rate 31.13% (33/106), 18.87%(20/106) and 16.98%(18/106) respectively followed by injuries in the back 
12.23% (13/106), shin 8.5% (9/106) and hamstring 7.55% (8/106)(figure 1). 
 

Variables Females Percent Males Percent Total Percent 

Tendonitis 10 22.23 9 14.76 19 17.92 

Strain/rupture 5 11.12 21 34.43 26 24.53 

Sprain 5 11.12 9 14.75 14 13.2 

Blister 6 13.14 8 13.11 14 13.2 

Shin splint 6 13.14 3 4.92 9 8.5 

Abrasion 7 15.56 8 13.11 15 14.15 

Dislocation 6 13.14 3 4.92 9 8.5 

Total 45 100 61 100 106 100 
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Table 2 Rate and Diagnose of Injury Related to Sex 

Regarding the type of injuries diagnosed, 24.53 %(n=26) injuries were strain/rupture followed by 
tendonitis,17.92%(n=19) and abrasion 14.15%(n=15). In comparison with the rate and type of injuries, female 
players were exposed more for tendonitis (n=10, 22.22%) and males (n=21, 34.43%) by strain. (Table 1)From the 
total injuries sustained in the season (n=106), 81.13 %( 86/106) were acute. Of these, 33.96 %( 36/106) were on 
females and 47.17 %( 50/106) were on male runners. On the other hand, 18.87 %( 20/106) injuries were overuse, 
8.5 %( 9/106) on female and 10.38 %( 11/106) on males. (fig.5)The odds ratio (OR) of males acute injuries versus 
females is 0.5455(95%Cl, 0.2245 to 1.3253)p=0.1808>0.05,no significance difference observed.The probability of 
males for acute injuries was 57.14%, and 42.86% for females, with a relative risk of 1.3333(95%Cl,0.8925 to 
1.9919)p=0.1601>0.05, no significance difference between the two sexes. (figure 5) 

 

 
 

Figure 2  Injury Classification In terms of sex 
From the injured male participants, n=49(80.33%) of them were injured on concrete or asphalt and n=12(19.67%) 
were injured on rough/uneven running surfaces. On the other hand, from 45 injured female recreational runners, 
n=26(57.78%) injured on rough or uneven running surface while n=19(42.22%) of male participants were exposed 
for injury on concrete or asphalt surfaces. 
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Graph 1. Injury occurrence on the type of field related to sex 

From the total of blister injuries on foot recorded (n=14) in the season, 9/14(64.29%) of participants used acrylic 
fiber made socks and the remaining 5/14(35.71%) were used socks made from cotton fiber. 
Odds ratio of blister injuries due to acrylic fiber made socks and cotton fiber made socks was 3.24(95% Cl: 0.6904 
to 15.2054) p=0.1361>0.05, statistically not significant. On the other hand, 38.68%(n=41) from the total number of 
injuries recorded participants were not wear comfortable running shoes at the time of injury, the rest 
61.32%(65/106) were used comfortable sport shoes.  
The odds ratio of female injured players who used comfortable running shoes at the time of injury versus male 
counterparts was 3.5136(95%Cl: 1.5495 to 7.9764), P=0.0026<0.05, statistically significant association was 
observed. 
The probability of females injuries due to uncomfortable running shoes was 55.56%, and 26.23% for males, with a 
relative risk of 2.1181(95%Cl,1.2906 to 3.4760)p=0.0030<0.05, significance difference between the two sexes was 
observed. Moreover, females were two times more likely to be injured than male because of uncomfortable running 
shoes.  
Table 3  Running Components related to sex 
 

 

Runners addressed specific components of their running conditioning on set weekdays, thereby prescribing a rigid 
weekly training schedule and enabling me to monitor their training habits (Tables 3). In addition to the prerequisite 
running training, participants were required to report whether they performed any cross-training. The female 
runners ran 24 weeks per a half season including 3.32 sessions per week (SD ±2.13), same as females the male 
runners ran 24 weeks per a half season including 3.4 sessions per week (SD ±0.84). Regarding cross-training 
activities, 28 female runners engaged in resistance strength training, while 88 male runners engaged in resistance 
strength training , aerobics (n=30). Male and female runners who cross-trained were not sustained running injuries. 
In relation to the mean weekly mileage, non-injured male runners (n=107) was 11.35km (±0.77), and the injured 
(n=61) runners was 11.39km (±0.76) on the other hand the injured females (n=45) weekly mileage was 13.63km 
(±0.86) and the non-injured (n=87) was 12.68km (±0.81).The odds ratio of male weekly mileage versus females 
was 0.92.86(95%Cl: 0.3011 to 2.8637), P=0.8974>0.05. There is no statistically significant difference. 
Discussion 
The total response rate in the study was 85.7% from a sample of 300 players. The high response rate supports the 
validity of the study even though the small sample size limits the generalization potential of the study. The high 
response rate in this study is similar to previous studies (Fields KB, 2010; Jacobs SJ, 1986; Luiz C. Hespanhol Junior, 2012; T J Ellapen, 2013). 
Male participation was higher (56%) than in the case of females (44%). This was similar to the study conducted by 
various studies (1996)(Bennell KL, 1996; Brunet ME, 1990; Canberra:, 1990; Jacobs SJ, 1986).And different from a result studied by(Buist I, 

2010) .In relation to the age and BMI of the participants, the result in this study is lower than that of the study 
conducted by (Luiz C. Hespanhol Junior, 2012). 
The second objective of the current study is to identify the sites, nature and cause of injuries sustained among 
recreational runners of Gondar Town. 
Among the injured players, knee and foot/toe injuries showed the highest prevalence in the present study which 
correlate well with studies conducted by (Luiz C. Hespanhol Junior, 2012; T J Ellapen, 2013) other study conducted by Alexandre 
Dias Lopes,(2012) reported that knee (patellar tendinopaty) and ankle dorsi-flexion tendinopathy was the highest 
prevalent injuries. 
 
 

Training Components                           Male  

               
Female   

  Injured  Non-injured Injured 
 Non-
injured 

Running Experience(year),mean(SD) 4.85(±4.29) 5.15(±4.75) 3.23(±1.72) 3.49(±2.77) 

Frequency of running per week(session ),mean(SD) 3.34(±0.77) 3.42(±0.88) 3.84(±0.53) 3.73(±0.58) 

Weekly mileage(km),mean(SD) 11.39(±0.82) 11.35(±0.72) 13.63(±0.86) 12.68(±0.81) 

                         SD = standard deviation         
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In the present study 35.33% (106/300) recreational runners sustained an injury during the season on both 
competition and training. Of those who sustained injuries, 42.45% (45/106) were females and 57.55% (61/106) 
were males 194 runners (64.67%) did not sustain any injuries. This result is lower than that of the results conducted 
by (Bennell KL, 1996; Jacobs SJ, 1986; Luiz C. Hespanhol Junior, 2012). And higher than the result reported by (Buist I, 2010; Lysholm J, 1987). 
In the current study, younger age in both male and female participants was high risk of sustaining an RRI. This 
finding is supported by other studies that conclude that increasing age was significantly related with lower 
incidences of RRI(Buist I, 2010; Marti B, 1988; Mechelen, 1995) . A reason for this phenomenon could be ‘‘the healthy runner 
effect’’, whereby only those runners who stay injury-free continue to run(Buist I, 2010). Other studies conclude that 
increasing age is a statistically significant risk factor for sustaining an RRI(J. Bovens AM, Vermeer HG, , 1989; Mechelen, 1992; 

Taunton JE, 2003). 
In my study higher BMI is associated with sustaining an RRI in male participants.this result is similar with the study 
conducted by (Macera CA, 1989). Macera CA,et.al., added that, heavier persons may have a higher risk of RRI because 
of the added physical stress of extra weight. Different associations between BMI and RRIs are found in the 
literature: (Marti B, 1988) found that lower BMI (<19.5) and higher BMI (>27) were risk factors for development of RRI. 
 
A positive correlation between the incidence of injury and the distance run, has been the most consistently 
observed result in studies. In a cohort study of 1680 runners followed over a 12 month period,(Walter SD, 1989) found 
that injury risk was higher if individuals ran more than 40 km per week, ran more miles per day on running days, ran 
longer runs, ran more days per week and ran all year round.In the current study the mean weekly mileage of the 
injured (n=61) runners was 11.39km (±0.76) on the other hand the injured females (n=45) weekly mileage was 
13.63km (±0.86).the finding of this study is not statistically significant and different from the results of other studies. 
Supporting Walters’(1989) finding are the results of a study of 451 runners involved in the 10,000 meter National 
Championships in New York(Jacobs SJ, 1986) . Based on the information the runners gave in a self-report questionnaire 
there was a significantly greater proportion of injured runners than non-injured runners who ran more than 30 miles 
per week (48% versus 67%, p<0.001).Running surfaces can vary from sand to concrete. As the impact forces from 
the gait cycle can be two to three times body weight, it is generally believed that running on hard surfaces 
increases mechanical shock thereby overloading joints and tendons.In the current study more male recreational 
runners were injured on asphalt or concrete running surfaces (49/61) on the contrary more females were injured on 
uneven or gravel surfaces (26/45).In my study there no correlation between running surface and running injury was 
seen. This is similar with studies conducted by(Brunet ME, 1990; Jakobsen BW, n.d). 
 
Conclusion 
The prevalence of musculoskeletal running-related injuries over the last 6 months was 35.33%. The most frequent 
injuries reported by the runners of this study were tendinopathies and muscle strain/rupture followed by abrasion 
and the knee and foot/toe was the most affected anatomic sites. Physical alignment(Large Q-angle), absence of 
preventive exercise, lack of warming up and use of uncomfortable running shoe and socks were the intrinsic and 
extrinsic factors of running related musculoskeletal injuries. High running experience was associated with the 
absence of musculoskeletal running-related injuries. Majority of injuries occurred during competition (great run at 
Gondar). 
Study limitations 
This study had some limitations, such as a small sample size which might not be considered representative. In 
addition all data were collected using self-reported questionnaires, which could have influenced our results due to 
some sort of recall bias. 
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Introduction:- 
In the late 1800s professional road cycling was very popular especially in Europe and America. Many clubs were 
formed around the world. Road Cycling was an event in the first modern day Olympics held in 1896 where riders 
completed two circuits of the Marathon running course. Cycling is a poor man’s transport, hobby of rich man and 
medical activity for the old. In most of the cases, a child life starts with a cycle, two wheeled & tri-
wheeledirrespective of his/her status of being from a rich, middle or poor family, hence, it may be mentioned that 
the cycling activity starts in the beginning of childhood and it becomes a sports at 10-12 years of age. Cycling as a 
sport was introduced in India with the efforts of Sh. Janki Das in mid thirties. The world’s most famous cycling race, 
The Tour de France, began in 1903. It was a 2,500 Km. race taking place across 19 days, in six stages with riders 
expected to ride day and night. American, Lance Armstrong, has won the Tour de France seven years in row.  
Cycling Federation of India organizes the national road championship once in year for all age groups but to have 
better talents to improve further, separate national championship for Elite, junior, sub-junior and youth category. 
Cyclists have opportunity to participate separate in rood national championship which were being held regular 
every year. 
Individual Time Trial:-   
Individual time trial was a one event of road cycling. The start of the time trial is staggered so that a rider takes off 
every 120 seconds. If, during the time trial, a competitor reaches the rider in front he or she must pass the rider 
leaving a gap between them of at least two meters. The rider with fastest time wins the time trial race. 
The Cycle:- 
Road cycle look similar to the bikes you see being ridden around town. They can be made of steel, aluminum, 
titanium or carbon fiber. They generally weight between 8kg to 10kg and have brakes and gears to deal with 
different terrains and closeness of other cyclists. The time trail bikes are allowed to have aerodynamic handle bars. 
They have finer frames, a shorter wheelbase and drop handlebars. Being very light, they are built for seed on the 
road which means they are not as sturdy as other types of bike. 
Statement of the Problem:- 
The purpose of the comparative study was to find out better individual speed performance of Elite, junior men and 
women groups of the national road cycling championship 2018. 
 Objective of the Study:- 
The main objective of the study was to find out the better speed performance of Elite men or junior men group and 
Elite women or junior women group of the individual time trial event in national road cycling championship 2018. 
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Procedure:- 
For this study, two age groups were taken from Elite and Junior spamming in national road cycling men and women 
championship 2018. Elite group shall comprise riders aged 19 and above, Junior group shall comprise riders aged 
17 and 18 year. The individual time trial event race distance of Elite men are 40Km., Junior men are 30Km., Elite 
women are 30Km., Junior women are 15Km.The individual speed performance up to ten position winners was 
worked out. A comparative study was done considering Elite men and Junior men individual speed performance 
and Elite women and Junior women individual speed performance up to ten position winners. 
Statistical Analysis:- 
The relevant data received from the results of the national road cycling championship 2018 were evaluated 
according event individual time and speed @ km. comprise and analysis. 
Results and Discussion:- 
In order to determine the significance of Elite men and Junior men group difference in the individual time trial event 
performance and Elite women and Junior women group difference in the individual time trial performance of 
national road cycling championship 2018. The result of individual time and speed @ km. group wise performance 
were compared. The comparative results are shown in table – 1 and 2. 
 
Table – 1:Significance of difference between the Elite men and Junior men group wise individual time trial 
performance of national road cycling championship event 
 

Sr. No. 
up to ten 
position 
winners 

Elite men group   Junior men group 

Team of 
Player 

Time of 40 
Km. Event 

Speed @ 
Km. 

Team of 
Player 

Time of 30 
Km. Event 

Speed @ 
Km. 

1 RSPB 52:58.387 45.31 RAJ 40:59.310 43.91 

2 KAR 54:18.414 44.19 KAR 41:52.123 42.99 

3 SSCB 54:31.401 44.02 KAR 42:00.356 42.85 

4 HAR 54:39.496 43.91 MAH 42:35.273 42.27 

5 RSPB 55:13.959 43.45 PUN 43:21.123 41.52 

6 A.P 56:00.982 42.84 RAJ 43:29.438 41.39 

7 KAR 56:59.854 42.11 HAR 44:32.689 40.41 

8 MAH 57:32.972 41.70 CHD 45:13.734 39.80 

9 RAJ 57:40.713 41.61 GUJ 45:18.582 39.73 

10 HAR 58:06.796 41.30 MAH 45:22.334 39.67 

 
-Viewing table -1, it seen that the Elite men group first position performance was speed @ per hours 45.31km 
achieved but Junior men group first position performance was speed @ per hours 43.91km., so the down speed @ 
per hours 1.40km. from the Elite men group. 
-Viewing table -1, it seen that the Elite men group fifth position performance was speed @ per hours 43.45km 
achieved but Junior men group first position performance was speed @ per hours 41.52km., so the down speed @ 
per hours 1.93km. from the Elite men group. 
 
-Viewing table -1, it seen that the Elite men group ten position performance was speed @ per hours 41.30km 
achieved but Junior men group first position performance was speed @ per hours 39.67km., so the down speed @ 
per hours 1.63km. from the Elite men group. 
 
-Viewing table -1, it seen that the Elite men group up to ten position winners performance was speed @ per hours 
achieved better performance from the Junior men group.   
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Table – 2:Significance of difference between the Elite women and Junior women group wise individual time trial 
performance of national road cycling championship event 

Sr. No. 
up to ten 
position 
winners 

Elite women group Junior women group 

Team of 
Player 

Time of 30 
Km. Event 

Speed @ 
Km. 

Team of 
Player 

Time of 15 
Km. Event 

Speed @ 
Km. 

1 KER 45:22.421 39.67 M.P 24:40.582 36.47 

2 MNP 46:40.187 38.57 KAR 24:41.762 36.44 

3 MAH 46:47.010 38.48 ORI 24:52.920 36.17 

4 MAH 47:42.073 37.73 MAH 24:53.528 36.16 

5 GUJ 48:02.631 37.47 KAR 25:22.395 35.47 

6 HAR 48:44.172 36.93 ASM 25:22.920 35.46 

7 RSPB 48:52.244 36.83 RAJ 26:11.929 34.35 

8 HAR 49:05.924 36.66 KER 26:35.892 33.84 

9 PUN 49:09.704 36.61 PUN 28:11.762 31.92 

10 RSPB 49:10.798 36.60 DEL 28:40.676 31.38 

 
-Viewing table -2, it seen that the Elite women group first position performance was speed @ per hours 39.67km 
achieved but Junior women group first position performance was speed @ per hours 36.47km., so the down speed 
@ per hours 3.20km. from the Elite women group. 
 
-Viewing table -2, it seen that the Elite women group fifth position performance was speed @ per hours 37.47km 
achieved but Junior women group fifth position performance was speed @ per hours 35.47km., so the down speed 
@ per hours 2.00km. from the Elite women group. 
 
-Viewing table -2, it seen that the Elite women group ten position performance was speed @ per hours 36.60km 
achieved but Junior women group ten position performance was speed @ per hours 31.38km., so the down speed 
@ per hours 5.22km. from the Elite women group. 
 
-Viewing table -2, it seen that the Elite women group up to ten position winners performance was speed @ per 
hours achieved better performance from the Junior women group.   
 
Conclusion:- 
The analysis of data revealed that there is a significant difference in Elite and Junior men and women group wise 
performances in national road cycling championship 2018. It is established that various categories of cyclist 
different levels of relative strength. This may be probably due to the different nature of training and pre-requisite 
components for cyclist. Such results may be due to other factors such as different body type, different in the body 
composition, different geographic backgrounds, and cycle etc. 
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Abstract 
The purpose of this study was relationship between performance training components and Boxing players 
performance. The 82 male boxing players were selected Inter-District Level representation in Andhra Pradesh on 
non-randomly by purposive sample was used. Karl Pearson coefficient of correlation was used to Analysis of the 
collected data on Performance Training Components are hand complex reaction ability, (0.585*), dynamic balance, 
(0.364*), dynamic Flexibility(0.259*), aerobic ability(0.239*), strength endurance(0.462*), agility(0.299*), speed 
(0.379*), accuracy(0.271*) hand explosive strength(0.573*)coefficient of correlation with Boxing players 
performance was positively with significant level 0.05.Remaining Training Components not correlated on this 
current study.Key words: Training Components, Performance, Boxing. 
 
INTRODUCTION 
Combat sports has been reported that might occupy affirmative impact on physical fitness (Cox, 1993; Woodward, 
2009).  The impact of combat sports exercise was examined in some researches on young people (Fukuda et al., 
2013; Violan, Small, Zetaruk, & Micheli, 1997) adolescents (Fong & Ng, 2012; Melhim, 2001), older people 
(Brudnak, Dundero, & Van Hecke, 2002; Pons Van Dijk, Lenssen, Leffers, Kingma,& Lodder, 2013) and disordered 
persons (Fong, Tsang, & Ng, 2012). The majority of these researches informed that combat sports practice 
included a considerable development in both physical fitness and motor competence. Boxing is a combat sport 
dates back to the ancient Egypt civilizations and is likely one of the oldest martial arts in the historiography of 
combating (Jordan & Herrera, 2008).  Boxers wear official gloves, engaged at equal weight category, fighting in a 
timed contest (3 rounds x 3 min) with one-minute interval between rounds (AIBA, 2017).  At each round, judges 
evaluate scores of both boxersin accordance with the sum of clean punches directed the target area of the 
opponent with the knuckle part of the glove (Osman,1993).  Performing attacks and defenses using from variety of 
movements and positions that incorporate offensive and defensive actions as well as counter-attack movements 
necessitate a high extent of physical capacity (Davis, Wittekind, & Beneke, 2013; EL-Ashker, 2011). 
 
Fitness is the ability to meet the demands of a physical task.Basic fitness can be classified in four main 
components:Strength, Speed, Stamina and Flexibility. However,exercise scientists have identified nine components 
thatcomprise the definition of fitness: Strength, Power, Agility,Balance, Flexibility, Local Muscle Endurance, 
Strength Endurance and Co-ordination. All the nine elements of fitness Cardiac Respiratory qualities are the 
mostimportant to develop as they enhance all the othercomponents of the conditioning equation.Boxing is 
combative of applied athletics and it requires well proportionate physique and great amount of physical fitness level. 
Training components generally classified two categories one is health related physical fitness components and skill 
related training components which both were so much useful for making healthful wellbeing and develop of specific 
game /sport fitness bodies players but specific or performance training components may would be developed good 
conditioning of fitness body and to perform top performance in a specific competition. 
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Methodology 
Purpose of the Study: This study was decided to the Performance Training Components relation with Boxing 
player’s performance. 
Selection of the Subjects: 82male Boxing players were selected from Inter District level representation of Andhra 
Pradesh, on non-randomly by purposive sample was used. 
 
Figure-I:Selection of the Performance Training Components 
 

S. No Performance Training Components Test 

1 Hand Complex Reaction Ability Nelson Reaction Test 

2 Hand Simple Reaction Ability Nelson Reaction Test 

3 Dynamic Balance Balance Test 

4 Static Balance Balance Test 

5 Dynamic Flexibility Flexibility Test 

6 Static Flexibility Sit and Reach Test 

7 Accuracy Accuracy Test 

8 Hand Explosive Strength Shotput Throw 

9 Maximum Strength 1rm Test 

10 Aerobic Ability Margarian Kalamon 

11 Strength Endurance Push Ups 

12 Endurance 600 Yard Run 

13 Agility Shuttle Run 

14 Speed 30 Mts Run 

 
Collection of the Data and Tools  
 
The data was collected by administrating the standard procedures for taking Performance Training Components as 
well as Boxing player’s performance and tools were used stopwatches, and Flexible measuring tape for flexibility. 
The score is recorded time in seconds and remaining the nearest one tenth of the seconds. 
 
Statistical Analysis and Discussions 
 
In order to find out the relationship of Performance Training Components with Boxing performance with the Karl 
Pearson coefficient of correlation is used and testing the Hypothesis the level of confidence is 0.05.  
 
Figure-II:Performance Training Components association with Boxing playing performance 
 

S. No Performance Training Components Coefficient of Correlation ‘r’ 

1 Hand Complex Reaction Ability 0.585* 

2 Hand Simple Reaction Ability 0.200 

3 Dynamic Balance 0.364* 

4 Static Balance 0.189 

5 Dynamic Flexibility 0.259* 

6 Static Flexibility 0.168 

7 Accuracy 0.271* 

8 Hand Explosive Strength 0.573* 

9 Maximum Strength 0.205 

10 Aerobic Ability 0.239* 

11 Strength Endurance 0.462* 

12 Endurance 0.199 

13 Agility 0.299* 

14 Speed 0.379* 

 
N=82, r.05 (80) =0.217, *Significant at 0.05 level. 
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An analysis of the above table indicates that Boxing performance is significantly related to performance training 
components arehand complex reaction ability, (0.585*), dynamic balance, (0.364*), dynamic Flexibility (0.259*), 
aerobic ability (0.239*), strength endurance (0.462*), agility (0.299*), speed (0.379*), accuracy (0.271*) hand 
explosive strength (0.573*)as obtained values of correlation were greater than the value of r= 0.217 the correlation 
to be significant at 0.05 performance training componentsEndurance, Maximum Strength, Static Flexibility, Static 
Balance and Hand Simple Reaction Ability as their correlation values are less than the value of r=0.217 need for 
significance at 0.05 level of confidence. 
 
 
Figure-III:Performance training components and Boxing players Performance 

 
 
As for the results finally, the study exposes that Boxing performance ability is significantly related to performance 
training components are hand complex reaction ability, (0.585*), dynamic balance, (0.364*), dynamic Flexibility 
(0.259*), aerobic ability (0.239*), strength endurance (0.462*), agility (0.299*), speed (0.379*), accuracy (0.271*) 
hand explosive strength (0.573*)As per the analysis my suggestion to the coaches, physical directors, physical 
education teachers, physical instructors to concentrate on the above performance training components while 
selecting or screening for Boxing players in a basic level. It may give effective and good performance in a specific 
competition. 
 
References 
Borrow Harold M. and McGee Rosemary (1979), A Practical Approach to Movements in Physical Education. 
Philadelphia: Leaand Febiger. 
Verma J. P. (2000), A text book on sports statistics, Venus publication, Gwalior. (M.P.). 
Nelson N. P. and Johnson C. R. (1970), Measurement and Statistics in Physical Education, Belmont, California, 
Wordsworth Publishing Company Inc. 
Battaglia G, Paoli A, Bellafiore M, Bianco A, Palma A. Coll Antropol. (2014), Influence of a sport-specific training 
background on vertical jumping and throwing performance in young female basketball and players’ Sports Med 
Phys Fitness.2014 Oct;54(5):581-7. 
Gowri Naidu, B. and Vijay Mohan, N., 2017. “Criterion anthropometric measurements with relation to fast bowler’s 
performance”. International Journal of Current Research, 09, (02), 46438-46440.AIBA.  (2017).   
International Boxing Association.  Technical & Competition Rules.  2018,  
 
 
 
 
 



113 

 

 
 
 

ISSN 2231-3265 
 International Journal of Health, Physical Education and Computer Science  in Sports 

                   Volume No.32, No.1pp113-117 
                                                                        Publication Impact Factor 5.115 

A Peer Reviewed (Refereed) International Research Journal 
 
 
 

Effects Of Aerobic Training With Moringa Oleifera On Resting Heart Rate, Mean Arterial 
Pressure, Triglycerides And Testosterone Among College Men Athlete 

 

Dr.R.Venkatesan,  
Research Co-Ordinator,  

Tamil Nadu Physical Education and Sports University, Chennai – 600 127 
 

Abstract:  
The purpose of the study was to investigate “Effects Of Moringa Oleifera With Aerobic Training On Selected Lipid 
Profile Status And Testosterone Among College Men Athlete”. Moringa Oleifera: Many studies show that Moringa 
oleifera may lead to modest reductions in blood sugar and cholesterol. It may also have antioxidant and anti-
inflammatory effects and protect against arsenic toxicity. Moringa leaves are also highly nutritious and should be 
beneficial for people who are lacking in essential nutrients. Selection Of Variables: The following variables were 
selected for this study. Independent Variables: 1. Resting Heart Rate, 2.Mean Atrial Pressure, 3.Triglycerides 
4.Testosterone.II.Independent Variables: 1. Aerobic Exercise 2. Moringa Oleifera with Aerobic Exercise 3.Control 
Group. Experimental Design: The subject were selected for this study through the random group design consisting of 
pre and post test, forty five college men athletes randomly divided into three groups, the group was assigned as an 
experimental group and control group. The groups are 1.Moringa Aerobic Exercise, 2. Oleifera with Aerobic 
Exercise,3.Control Group. Training Schedules And Supplementation: During the training period, the experimental 
group underwent their walking program period of eight weeks for all days  with Moringa Oleifera. The experimental 
group underwent walking for forty five minutes of  duration in evening hours between 4:30 to 5:30 p.m for seven 
days per week.  Statistical Technique: Analysis of Covariance statistical technique was used, to test the significant 
difference among the treatment groups. If the adjusted post-test results were significant, the scheffe’s post hoc test 
was used to determine the paired mean significant difference. Thirumalaisamy R. (2004). After incorporate statistical 
technique, it was found that a significant decrease in Resting Heart Rate, Mean Arterial Pressure, Triglycerides and 
greater increased in testosterone in experimental group II (Moringa Oleifera with aerobic Training), due to eight 
weeks of Natural Supplementation with aerobic  training than that aerobic exercise group.  

 

Moringa Oleifera: Many studies show that Moringa oleifera may lead to modest reductions in blood 
sugar and cholesterol. It may also have antioxidant and anti-inflammatory effects and protect against arsenic 
toxicity. Moringa leaves are also highly nutritious and should be beneficial for people who are lacking in 
essential nutrients.  
Health Benefits Of Moringa Oleifera: Boost Testosterone: One of the biggest marketing claims made by 
manufacturers of moringa supplements is its ability to increase testosterone levels, boost erections and enhance 
sexual performance. Essentially that it is an aphrodisiac. Moringa Oleifera on Lower Cholesterol: Modern 
societies are increasingly suffering from high amounts of cholesterol in the blood. Cholesterol is a big problem 
because it is linked to an increased risk of heart disease. Many plant foods such as chia seeds, flaxseeds, almonds 
and oats are found to effectively reduce cholesterol. Moringa also has similar cholesterol-lowering effects. In a 
particular study Moringa has been found that Moringa possesses a hypolipidaemic effect which reflects a decrease 
in the lipid profile. In another study it was found that Moringa Oleifera leaf powder along with high-fat diet 
decreased the high-fat diet-induced increases in serum, liver, and kidney cholesterol levels by 14.35%, 6.40%  and 
11.09% respectively. 
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Statement Of The Problem: The purpose of the study was to investigate “Effects of Aerobic Training With Moringa 

Oleifera on Resting Heart Rate, Mean Arterial Pressure, Triglycerides And Testosterone Among College Men 
Athlete”. 
Selection Of Variables: The following variables were selected for this study. I.DEPENDENT VARIBLES: 1. Resting 
Heart Rate, 2.Mean Arterial Pressure, 3.Triglycerides 4.Testosterone.II.INDEPENDENT VARIBLES: 1. Aerobic 
Exercise 2. Moringa Oleifera with Aerobic Exercise 3.Control Group 
EXPERIMENTAL DESINGN: The subject were selected for this study through the random group design 
consisting of pre and post test, forty five college men athletes randomly divided into three groups, the group was 
assigned as an experimental group and control group. The groups are 1. Aerobic Exercise, 2.Aerobic Exercise with 
Moringa Oleifera 3.Control Group 
TRAINING SCHEDULES AND SUPPLEMENTATION: During the training period, the experimental group 
underwent their walking program period of eight weeks for all days  with Moringa Oleifera. The experimental group 
underwent walking for forty five minutes of  duration  seven days per week.  Statistical Technique: Analysis of 
Covariance statistical technique was used, to test the significant difference among the treatment groups. 
Thirumalaisamy R. (2004). 
Computation Of Analysis Of Covariance: The following tables illustrate the statistical results of Effects Of Moringa 
Oleifera With Aerobic Training On Selected Lipid Profile Status And Testosterone Among College Men Athlete and 
ordered adjusted means and the difference between the means of the groups under study. 

COMPUTATION OF ANALYSIS OF COVARIANCE OF RESTING HEART RATE 

 

Means EXP - I EXP - II Con. 

Grup 

S.V S.S D.F M.S O.F T.F 

Pre test 
Mean 82.8 

  
83.2 

  
83 
  

B 1.2 2 0.6 0.07 
 

2.72 

 

 

W 344.8 42 8.2 

Post test 

72.7 67.9 
82.8 

  

B 1726.9 2 863.4 102.37 
 W 354.2 42 8.4 

Adj.Post 
test  Mean 

72.8 67.8 82.8 

B 1740.8 2 870.4 
132.15 

W 270.0 41 6.5 

 

 DISCUSSIONS AND FINDINGS OF RESTING HEART RATE 

 This result indicated that the effect of Moringa Oleifera with aerobic training and aerobic training had 

significantly reduced the Resting Heart Rate Among College Men Athlete, when compared with control 

group in terms of means. Further findings of the study indicated that aerobic training with Moringa 

Oleifera had greater reduction in Resting Heart Rate than the aerobic training.  

   In Experimental Group had 

implementing the aerobic training with 

Moringa Oleifera prescription is 

influenced the significant reduction in 

Resting Heart Rate, when compare to 

the control group. It’s all because of 

the supplementing the natural 

products is influenced and converted 

the excess cholesterol spent as energy for stamina and it avoid to formation of cholesterol in the body. 

So its concluded that the aerobic training with Moringa Oleifera had significantly influenced Resting 

Heart Rate and to avoid the unnecessary burden to the heart. 
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COMPUTATION OF ANALYSIS OF COVARIANCE OF TRIGLYCERIDES 

Means EXP - I EXP - II Con.Grup S.V S.S D.F M.S O. F 

Pre test 
Mean 

165.8 165.0 
165.8 

 

B 5.9 2 2.9 0.09 
  W 1361.0 42 32.4 

Post test 
Mean 

135.8 128.7 
173.4 

 

B 17273.7 2 8636.8 424.63 
  W 854.2 42 20.3 

Ad.post 
test Mean 

135.8 128.7 173.3 
B 17223.4 2 8611.7 416.99 

  W 846.7 41 20.6 
 

DISCUSSION ON FINDINGS OF TRIGLYCERIDES: From these analyses, it is found that  the results obtained from 

the experimental groups had decrease in the Triglycerides, when compared with one from the control group. This is 

due to the inclusion of Moringa Oleifera with Aerobic Training in the analyses on Experimental Groups. In 

Experimental Group had implemented the aerobic training with Moringa Oleifera prescription is influenced the 

significant reduction in Triglycerides when compare to the control group. It’s all because of the supplementing the 

natural products is influenced and excess cholesterol spent as energy for stamina and it avoid to formation of 

cholesterol in the body and Triglycerides is the another reservoir of the working muscles . So its concluded that the 

aerobic training with Moringa Oleifera had significantly influenced to reduce Triglycerides and to avoid the 

cholesterol deposition in the body. 

COMPUTATION OF ANALYSIS OF COVARIANCE OF MEAN ARTERIAL PRESSURE 

Means EXP - I EXP - II Con.Grup S.V S.S D.F M.S O. F 

Pre test  

Mean 
103 102.9 102 

B 9.3 2 4.6 
0.40  W 492.9 42 11.7 

Post test 
98 93.0 104.4 

B 968.7 2 484.3 
63.86  W 318.5 42 7.5 

Adj.Post 
test  Mean 97.9 93.0 104.4 

B 967.5 2 483.7 
62.85 

W 315.5 41 7.6 
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DISCUSSION ON FINDINGS OF MEAN ARTERIAL PRESSURE 

From these analyses, it is found that the results obtained from the experimental groups had 

significant reduction in Mean Arterial Pressure when compared with the one from the control group. This is 

due to the inclusion of Moringa Oleifera with aerobic training in the analyses on Experimental Groups. 

It is interesting to note that the results 

obtained from Experimental Group II had 

more effect than Experimental Group I on the 

reduction of Mean Arterial Pressure level. 

This is due to the implementation of Moringa 

Oleifera supplementation in Experimental 

Group II. 

 

It is concluded that the Mean Arterial 

Pressure is reduced means it will allow the heat an muscle work very smoothly and long duration without 

any fatigue. So due to this reason, we have to maintain the normal level of Mean Arterial Pressure in the 

body is always good for the internal systems.  

 

COMPUTATION OF ANALYSIS OF COVARIANCE OF TESTOSTERONE 

Means EXP - I EXP - II Con. Grup S.V S.S D.F M.S O. F 

Pre test 
Mean 

651.4 651.6 651.6 B 0.40 2 0.2 0.00 

W 17924.4 42 426.7 

Post test 680 734.5 651.4 B 53440.5 2 26720.27 38.3 

W 29289.4 42 697.3 

Adj.Post 
test  Mean 

680.0 734.4 651.4 B 53413.9 2 26706.9 44.5 

W 24581.7 41 599.5 
 

 

Discussion On Findings Of Testosterone:  

From these analyses, it is found that the results obtained from the experimental groups had significantly 

increased in Testosterone level when compared with the one from the control group. This is due to the 

inclusion of Moringa Oleifera with 

aerobic training in the analyses 

on Experimental Groups. It is 

interesting to note that the results 

obtained the value of testosterone 

from Experimental Group II had 

greater increase from its lower 

level to maximal level  than the 

Experimental Group I on the 
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improvement of Testosterone. This is due to prescription of Aerobic Training With Moringa Oleifera to 

boost the volume of testosterone in the Experimental Group II. It is concluded that the experimental 

groups had greater improvement in volume of Testosterone in men athletes.   

RESULTS: Within the limitations of the study, the following conclusions were drawn: 
Experimental group II (Aerobic Training with Moringa Oleifera) showed significantly greater reduction on Resting 
Heart Rate, Mean Arterial Pressure, Triglycerides and testosterone than that of Experimental group I at the end of 
eight week period of time. 
 
FINDINGS: After incorporate statistical technique, it was found that a significant decrease in Resting Heart Rate, 
Mean Arterial Pressure, Triglycerides and greater increased in testosterone in experimental group II (Moringa 
Oleifera with aerobic exercise), and also found that high density lipoprotein and testosterone significantly increase 
due to eight weeks of Natural Supplementation with aerobic  training than that aerobic exercise group.  
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Abstract:  
School health and physical education programs, for kindergarten through high school, and local youth sports 
programs, need to implement a long-term athletic development to have a basic foundation of Physical Education to 
build High Performance Athlete. Physical Education Plays the main role in the Identification of Talent and Selection 
of Sport of a Child at School and College level to guide for the correct coaching in becoming the future champions 
of the country.Sport programs and coaches resort to overemphasizing competition and related sport skills. From a 
coach’s standpoint, there is need for practical, functional, and sequential athlete document that will provide coaches 
with best practices for the development of strength, flexibility, and stability in their athletes at correct age at school 
level to develop the motor qualities and skills. This Programme of Physical Education must include movement 
vocabulary, physical literacy, and athletic movement skills, if athleticism is to be achieved. The Study has 
conducted among the 30 International level Sports of Telangana State Persons through the Questionnaire those 
who have participated in  Olympics, Asian Games and Other International Tournaments. All the Sports Persons has 
recommended they become high performance athlete due to the Physical Education Programmes in early age and 
at school level. Hence it is recommended that Physical Education is a basic foundation to build High Performance 
athlete.Key words: Physical Education, Talent, Selection of sport etc. 
 

Introduction: 
School health and physical education programs, for kindergarten through high school, and local youth sports 
programs, need to implement a long-term athletic development to have a basic foundation of Physical Education to 
build High Performance Athlete. Physical Education Plays the main role in the Identification of Talent and Selection 
of Sport of a Child at School and College level to guide for the correct coaching in becoming the future champions 
of the country. 
Sport programs and coaches resort to overemphasizing competition and related sport skills. From a coach’s 
standpoint, there is need for practical, functional, and sequential athlete document that will provide coaches with 
best practices for the development of strength, flexibility, and stability in their athletes at correct age at school level 
to develop the motor qualities and skills. This Programme of Physical Education must include movement 
vocabulary, physical literacy, and athletic movement skills, if athleticism is to be achieved. 
The goal of Physical education is to prepare students for a Life time of Healthy living, Physical training for the all 
round development of the Child. 
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A long-term commitment to physical education , proper training to improve athleticism, and sport skill development 
is vital to produce optimal athletic potential. Proper training and athletic development require time.  

As Per National Strength Conditioning Association the “Physical Literacy is a fundamental and valued human 
capability that can be described as a disposition acquired by human individuals encompassing the motivation, 
confidence, and physical competence that establishes purposeful physical activity as an integral part of their 
lifestyle,”  

Athleticism is the result of athletic movement skills development that involves learning proper techniques for agility, 
balance, coordination, flexibility, metabolic training, power, reaction time, speed, strength, and strength endurance 
can be developed through physical education. 

Talent Development  
Scientific research concludes that it takes 8 – 12 years of training for a talented athlete to reach elite levels . It also 
can be argued that it takes that long, if not longer, to produce quality youth coaches who understand how to 
develop proper skills in children. There are no shortcuts to athletic success Unfortunately, some coaches and 
parents overemphasize competition, while at the same time, approach proper movement skills and development to 
improve athleticism with little or no interest.  

School sport offers the school community opportunities to build a strong identity and culture of excellence. 
Traditional values of respect, fairness, responsibility and resilience are developed as part of students’ participation. 
School sport is often a partnership between the school and local community organisations, which work together to 
develop students’ abilities and foster student aspirations for interesting and rewarding lives. 
 
The mandated time allocations for physical and sport education for all students in Years P–10 in government 
schools are as follows: Primary schools: • Years P–3: 20 to 30 minutes of physical education a day. • Years 4–6: 
three hours per week of physical education and sport with a minimum provision of 50 per cent for physical 
education. Secondary schools: • Years 7–10: 100 minutes per week for physical education 
 
Sporting activity allows each individual to meet primary human needs: the basic biological need for movement and 
play, the need for safety, order, belonging and love, esteem and self-actualization. 2. Sport and sport activities 
significantly affect the desirable psychosomatic development of children and young people, they 
According to Balyi, his theoretical model can, when properly implemented, provide a change in sports programs 
and athletic development by identifying gaps, and providing guidelines for movement problem solving, improving 
performance at various stages of athletic development, and outlining a framework to develop physical literacy, 
physical fitness for life, and competitive athletics.A well-planned and balanced schedule of training, practice, 
competition, and recovery will enhance optimum development throughout the individual’s athletic career .  

Importance of Coach Education 
 
The following list of program components contains a series of movement component categories that correspond 
and expand the physical literacy and movement foundation: 

• Balance and stability 

• Fundamental/dynamic movement 

• Object control 

• Plyometrics 

• Speed and agility (multidirectional) 

• Fun drills 

• Strength/endurance/power 
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Methodology: 
The Study has conducted among the 30 International level Sports Persons  of Telangana State through the 
Questionnaire those who have participated in  Olympics, Asian Games and Other International Tournaments . The 
International Players are from Badminton( 8 Players) Athletics (8) Cricket (4)  Foot Ball  (3) Volley Ball (4) Basket 
Ball Players (3). All the Players has given the Questionnaire prepared by the Researcher in consultation with 
Coaches and former Players. All the Players are also taken Interview also. 
Results and Discussion: 
30 International Level players have given there Schools Physical Education Programme has helped them to come 
in Sports. 
Sumeeth Reddy – Badminton Olympian has started Training in Badminton Through Physical Education Programme 
in Schools. 
P.Shankar – Athlete in Asian Games has started training in Athletics through physical Education events in Schools. 
J.Shivaji Yadav- International Cricketer has started practice in cricket at School level Cricket League. 
G.P.Palguna – International Foot Ball Player has playing foot ball at school level because of the physical education 
Programmes includes foot ball. 
Venkatnarayana – Volley ball Player at Asian Games told that his school is having small ground like volley ball he 
used to practice at school level. 
Mr.Hari Krishna – Indian Team Basket Ball Captaing started playing Basket Ball due to Basket Ball is taught daily in 
leisure hours of Physical Education in School. 
All the International Sports Players has claimed that the Physical Education Teacher in Schools has motivated and 
coach them to participate in Sports events at School level. 
 
The findings reveal that schools draw on an extremely varied range of strategies to identify and develop their 
talented pupils in physical education. Although the majority of schools appear to have developed a whole school 
and departmental policy for developing talent, there was a strong indication that a whole school policy was a 
significant driving force for designing a policy at department level.Although there has been a great deal of research 
on talent development in sport and education, there has been a distinct lack of research on developing talent 
specifically in a curricular physical education context. The most common criteria for assessment were reported to 
be performance in school sport and club sport. A key finding was that the majority of subject leaders indicated that 
the main area of expertise for staff was games activities, which may have significance if teachers feel better able to 
identify talented pupils in areas in which they themselves have expertise.  
Conclusion:  
The paper concludes with a discussion of the implications of these findings, suggesting that instances of good 
practice need to be highlighted and widely disseminated, and detailed guidance should be made available to all 
schools, if effective and equitable talent development practices are to be properly adopted within physical education 
departments. 
 
Reccommendations: 
Overall, the findings suggest that the effectiveness of Physical Education Programmes at School Level. The Talent 
Identification of Child will be at Physical Education Programme. Physical Literacy training is very important for Child 
at School Level. The Selection of Sport can be done through Physical Education. Hence Physical Education is the 
basic foundation to build high  
Acknowledgements: 
I am thankful to Coaches and International Players for giving there valuable time in completion of the Study. 
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Abstract: 
 Anthropometric Measurement, Branch of science concerned with comparative measurements of 
the human body, its parts, and its proportions and composition. An anthropometric measurement is 
defined as dimension of the structure of the human body taken at specific sites to give measures of 
length, girth and width and subcutaneous fatty tissue. This was comparing the anthropometric variables 
between volleyball and netball players Keywords: Anthropometric Measurement, Arm Length, Forearm 
Girth, Calf Girth, Thigh Girth tc. 
 
Introduction 
Sports have become the media of international relationship between the countries. Sports in the present 
day have become extremely competitive, previous records are being broken whenever there is 
competition. It is not mere participation or few days practice that brings an individual victory, but the 
continuous hard work of training right from childhood, a strong anthropometry and physiological variables 
may influenced..” 
Limitations of the Study 
Non availability of sophisticated instruments for measuring anthropometric measurements and 16 
Personality factors were considered as one of the limitation for the study. No special motivational 
techniques were used while conducting the tests was considered as limitation. Factors such as socio-
economic status, dietary habits, geographical variations, daily routine work, training, diet might have 
influenced the results which were not taken into consideration, which will be considered as another 
limitation. 
Delimitations 
The study was delimited to a total of 96 players from Netball and Volleyball games who have to be 
represented at university level. The age of the subjects chosen was 18 to 28 years.  
3. The following physical fitness, anthropometric measurements and psychological 
Anthropometric Measurements 1. Arm Length 2. Forearm Girth 3. Calf Girth 4. Thigh Girth 
 Hypotheses 
 The following hypotheses were formulated for empirical validation. It was hypothesized that  
1. There would not be any significant difference in selected anthropometric measurements between 
Netball and Volleyball university players. 
Methodology  
 Selection of subjects 
  The purpose of the present study is to compare the selected, anthropometric measurements 
between volleyball and netball university players of Bangalore University, Mangalore University, 
University of Mysore and Kuvempu University volleyball and netball teams. To achieve the purpose of the 
study, ninety six male players were selected at random from each category of Netball and Volleyball 
players, a total of 96 players in Karnataka state, India, who had their credit in participating interuniversity 
tournaments during the academic year 2011-12 in their respective games.  
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Selection of variables 
  Physical, anthropometric and psychological parameters are the ideal indicators of sports 
performance status of an individual. Even the slightest imbalance due to circadian variations may 
influence the level of performance. These parameters play an important role in almost all games and 
sports. Hence, the following variables were selected for this study: 
Anthropometric Measurements 
1.Arm Length  2. Forearm Girth 3. Calf Girth  4. Thigh Girth 
Selection of Tests 
The present study was undertaken primarily to compare the selected physical fitness, anthropometric 
measurements among selected university level Netball and Volleyball players of Karnataka state, India. 
As per the available literatures, the following standardized tests were used to collect relevant data on the 
selected dependent variables and they were presented in the Table-1(a) 
Table I (a): Tests Selection 
Sl. No.    Criterion Variables     Test Items     Unit of Measurement  
    Anthropometric Measurements  
1.    Am Length     In Cms. 
2.   Forearm Girth     In Cms.  
3.    Calf Girth     In Cms.  
4.    Thigh Girth     In Cms. 
 
Research Design and Statistical Analysis 
 A two-sample t-test can only be used to assess the significance of the difference between the 
mean values of two independent groups. To compare differences in the mean values of three or more 
independent groups, Analysis of Variance (ANOVA) is used. Thus, ANOVA is suitable when the outcome 
measurement is a criterion variable and when the explanatory variable is categorical with three or more 
groups. A One-way ANOVA is used when the effect of only one categorical (outcome) is explored. The 
concept of ANOVA can be thought of as an extension of a two-sample t-test. 
 
Analysis and Interpretation of the Data 
 The analysis of data and detailed results of the study have been discussed in this chapter. The 
purpose of the present study was to compare the selected anthropometric measurements variables 
between Netball and Volleyball university players of Karnataka. To achieve this, ninety six male players 
were selected randomly from each category of Netball and Volleyball games, a total of 96 players in 
Bangalore University, Mangalore University, University of Mysore and Kuvempu University teams of 
Karnataka state, India, who had their credit in participating university tournaments during the academic 
year 2011-12 in their respective games. The probability level below which we reject the hypotheses is 
termed as level of significance. The ‘t’ value obtained by ‘t’ Test Analysis was compared at 0.05 and 
0.01levels of significance, which was considered as adequate. 
Percentile Analysis 
 Percentile analysis one of the statistical measures used to describe the sample in terms of their 
demographic characteristics such as type of players and type of university. Distribution of sample based 
on the above mentioned demographic characteristics is given in the following tables 
Table 1: Distribution of sample over type of sports players 
Players   Frequency   Percentage  
Netball    48    50.00  
Volleyball   48    50.00   
Total    96    100.00 
 Table shows that 48 (50.00%) of the subjects are the Netball players and 48 (50.00%) of the 
subjects are the volleyball players who had their credit in participating university tournaments during the 
academic year 2011-12 in their respective games were selected. The pie diagram shows the number of 
sample of Netball and Volleyball players involved in the present study. 
Inferential Statistics: ‘T’ Test The analysis was carried out through various statistical techniques such as 
the descriptive and ‘t’ test analysis. The data were compiled and analyzed using the Statistical Package 
for the Social Science (SPSS Version 16.5) for Windows XP Software. Hypotheses regarding compare 
the Basketball and Volleyball university players’ physical fitness, anthropometrical and 16 personality 
factors were tested and the findings of testing these hypotheses were presented.  
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Each hypothesis tested is followed by a summary of testing that hypothesis was also presented. Finally, 
the summary of findings to research questions was presented. Testing of Hypotheses There was no 
significant difference between Basketball and Volleyball Players on selected Anthropometric 
Table 1: Table showing the Mean scores, Standard Deviation and‘t’ value of the Forearm Girth of the 
university Netball and Volleyball players. 
 
Forearm Girth   Netball Players   Volleyball Players  
(In Cms.)  
Mean    25.854    26.437  
Standard Deviation 1.700    1.687  
‘t’ value    1.68NS 
NS Not Significant 
 The formulated hypothesis is that “there is a significant difference in the Forearm Girth between 
Netball and Volleyball university players”, hence, the collected data was applied to the statistical 
techniques to find out the significant difference in the Forearm Girth between Netball and Volleyball 
university players. The calculated mean scores, standard deviation of Netball players are 25.854 and 
1.700 respectively and mean scores and standard deviation of Volleyball players are 26.437 and 1.687 
respectively. The calculated‘t’ value 1.68 is less than the table value 1.98 at 0.05 level. Hence, the stated 
hypothesis accepted for the said criterion variable that “there is no significant difference in the Forearm 
Girth between Netball and Volleyball university players.” The both players had similar forearm girth. 
 
Table 2: Table showing the Mean scores, Standard Deviation, and ‘t’ value of the Arm Length of the 
university Netball and Volleyball players. 
 
Arm Length    Netball Players   Volleyball Players  
(In Cms.) 
 Mean     80.000    81.895  
Standard Deviation  3.913    3.465 
 ‘t’ value    2.51* 
 *Significant at 0.05 level 
 
 The formulated hypothesis is that “there is a significant difference in the Arm Length between 
Netball and Volleyball university players”, hence, the collected data was applied to the statistical 
techniques to find out the significant difference in the Arm Length between university Netball and 
Volleyball players. The calculated mean scores and standard deviation of Netball players are 80.000 and 
3.913 respectively and mean scores and standard deviation of Volleyball players are 81.895 and 3.465 
respectively.  
The calculated‘t’ value 2.51 is greater than the table value 1.98 at 0.05 level. Hence the stated hypothesis 
for the said criterion variable is rejected and an alternative hypothesis has been accepted that “there is a 
significant difference in the Arm Length between Netball and Volleyball university players.” The volleyball 
players had more Arm length than basketball players. 
Table 3: Table showing the Mean scores, Standard Deviation and‘t’ value of the Calf Girth of the 
university Netball and Volleyball players. 
Calf Girth    Netball Players   Volleyball Players  
(In Cms.) 
 Mean     35.291     34.833  
Standard Deviation   2.534     2.486 
 ‘t’ value     0.89NS 
 
NS Not Significant 
 The formulated hypothesis is that “there is a significant difference in the Calf Girth between Netball 
and Volleyball university players, hence, the collected data was applied to the statistical techniques to find 
out the significant difference in the Calf Girth between university Netball and Volleyball players. The 
calculated mean scores and standard deviation of Netball players are 35.291 and 2.534 respectively and 
mean scores and standard deviation of Volleyball players are 34.833 and 2.486 respectively. The 
calculated‘t’ value 0.89 is less than the table value 1.98 at 0.05 level. 
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Hence the stated hypothesis for said criterion variable is accepted that “there is no significant difference 
in the Calf Girth between Netball and Volleyball university players.” The both players had similar calf girth.  
Table 4: Table showing the Mean scores, Standard Deviation and‘t’ value of the Thigh Girth of the 
university Netball and Volleyball players. 
 
Thigh Girth    Netball Players    Volleyball Players 
 (In Cms.)  
Mean     52.625      51.437  
Standard Deviation   4.408      3.825 
 ‘t’ value      1.41NS  
 
NS Not Significant  
 
 The formulated hypothesis is that there is a significant difference in the Thigh Girth between Netball 
and Volleyball university players”, hence, the collected data was applied to the statistical techniques to 
find out the significant difference in the Thigh Girth between university Netball and Volleyball players. The 
calculated mean scores and standard deviation of Netball players are 52.625 and 4.408 respectively and 
mean scores and standard deviation of Volleyball players are 51.437 and 3.825 respectively. The 
calculated ‘t’ value 1.41 is less than the table value 1.98 at 0.05 level. Hence the stated hypothesis for 
said criterion variable is accepted that “there is no significant difference in the Thigh Girth between 
Netball and Volleyball university players.” The both players had similar thigh girth. 
 
Discussion and conclusion  
 The Volleyball players showed markedly greater standing height, forearm length and arm length 
than Netball players. It may be concluded that arm anthropometric information would have vast studious 
assessment in the identification of sport talents in overhead games such as Netball and Volleyball. In 
volleyball, teams compete by manipulating skills of spiking and blocking high above the head. In 
basketball, players try to carry the ball by dribbling and passing among a group of teammates and 
opponents and score goals in a hoop located above the head. Since both games require handling the ball 
above the head, height is considered to be the most important physical attribute.  
 Some authors have suggested the height as an important condition of sports talent in such events 
that require height and the presence of tall players is an indispensable element in success as a team. In 
the study, significantly lesser height among the inter-university netball players might be disadvantageous 
for them in attaining a good jumping height as their center of gravity would be comparatively lower. In tall 
players, proportionally longer extremities are beneficial to reach the basket. Some authors opined the 
height as an important condition of sports talents in such events that require it, and the presence of tall 
players was an indispensable element in success as a team. Even though no significant difference was 
observed in the values of body weight, leg length and forearm, calf and thigh girths between the two 
groups. The possible reason could be explained in terms of nature and skills of the game.  
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Abstract  
The purpose of the study was to investigate the “comparative analysis of selected psychological variables 
among inters- university level of Cricket, Handball and Volley ball players”.Hundred subjects of each in 
cricket, handball and volleyball players from affiliated college of Kashmir University in Kashmir was 
selected at random between 18-28 years. Rainer, Robin S. Vealey, Damon Burton (1983) Illiuosis Self-
Evalution Questionnaire, was used to measure cognitive anxiety, somatic anxiety, and self- confidence 
This questionnaire consists of 27 questions of 3 components, namely cognitive anxiety, somatic anxiety 
and self- confidence. The data was statistically analyzed by using One-way analysis of variance to find 
out the difference between psychological variables. it was concluded that there was significant difference 
in cognitive anxiety among inter-university level, cricket handball and volleyball players.It was observed 
that cricket players has more cognitive anxiety as compared to handball volleyball players and handball 
players have more somatic anxiety as compared to cricket and volleyball players. Handball players has 
more self-confidence as compared to cognitive anxiety and somatic anxiety and was concluded that there 
was significant difference in cognitive anxiety, somatic anxiety, and self-confidence among inter-university 
level.KEYWORDS: - Self- confidence, Somatic anxiety, Cognitive anxiety 
 
Introduction  
Competition is a social process that takes place when prizes are given to people on the basis of 
comparison of their performance with others participants in the same event (Coakley, 1994).  this creates 
a pre-competitive anxiety which in sports refers to an unpleasant emotion; characterized by imprecise but 
persistent feeling of uneasiness and fear before competition. It is very important to know the level of 
anxiety especially the cognitive anxiety in order to take all necessary steps to reduce it. Once an athlete 
experience high level of cognitive anxiety there will be a quick or catastrophic decrease in performance.  
Cognitive anxiety is characterized by concerns and worries about performance, inability to concentrate, 
and disrupted attention (Krane, 1994). Somatic anxiety consists of an individual’s perceptions, which are 
characterized by indications such as sweaty palms, butterflies, and shakiness. The present study aims to 
compare the effect of physiological factors on Cricket, Volleyball and Handball player’s.  
Materials and Methods  
Prospective cross study was carried out and hundred subjects in each cricket, handball and volleyball 
players from the affiliated colleges ofKashmir University were selected assubjects of age group 18-25 
years were taken randomly. Rainer Martens, Robin S. Vealey, damon burton (1983) IIlllliiuuoossiiss  SSeellffeevvaalluuttiioonn  
QQuueessttiioonnnnaaiirree, was used to measure cognitive anxiety,somatic anxiety, and self- confidence. This 
questionnaire consists of 09 questions for each components.  The question nos. of each component is as 
follows. 
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Cognitive anxiety:  1, 4, 7,10,13,16,19,22,25. 
Somatic anxiety:  2, 5, 8,11,14,17,20,23,26. 
Self- confidence:  3, 6, 9, 12, 15, 18,21,24,27. 
 
Results and Discussion  
The data collected from the subjects were treated statically, One-way analysis of variance was used to 
find out the difference between psychological variables among university level of cricket, handball and 
volleyball players. 
 
TABLE-1: Computation of analysis variance of cognitive anxie ty among inter -university level men 
cricket, handball and volleyball players  

Mean value for Source of 
variance 

Sum of 
square  

Df Mean 
square 

Obtained 
f-value 

Cricket 
Players 

Hand 
ball 
Players 

Volley 
ball 
Players 

Between the  
group 
 

2083.52 2 1041.76 

29.19 29.11 23.56 within the 
group 

6855.82 297 23.08 

 
 
45.13` 

Significance at 0.05 level  
F ratio at 0.05 level of confidence for the (DF) 2 and 297 is =3.88  
Table-1. Shows that the obtained mean values on cognitive anxiety of cricket players was 29.19 handball 
players was 29.11 and volleyball players was 23.56, the analysis of variance (ANOVA) of the mean 
proved that there was a significant difference in cognitive anxiety between the players as the obtained F-
value 45.13 was greater than the required table value of 3.88 to be significant at 0.05 level of confidence. 
 
TABLE-2: Computation of analysis variance somatic a nxiety among inter- university level men 
cricket, handball and volleyball players  

Significance at 0.05 level  
F- ratio at 0.05 level of confidence for the (DF) 2  and 297 is =3.88  
Table -2 Shows that the obtained mean values on somatic anxiety of cricket players was 26.02 handball 
players was 28.31 and volleyball players was 22.70, the analysis of variance (ANOVA) of the mean 
proved that there was a significant difference in somatic anxiety between the players as the obtained F-
value 41.23 was greater than the required table value of 3.88 to be significant at 0.05 level of confidence. 
 
 
 
 
 
 
 

Mean value for  Source of 
variance 

Sum of 
square  

Df Mean 
square 

Obtained  
f-value 

Cricket 
Players 

Hand 
ball 
Players 

Volley 
ball 
Players 

Between the  
group 

1591.28 2 795.64 

26.02 28.31 22.70 Within the 
group 

5730.35 297 19.29 

 
 
41.23 
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TABLE-3: Computation of analysis variance self-conf idence among inter- university level men 
cricket, handball and volleyball players.  

Mean value for Source of 
variance 

Sum of 
square  

Df Mean 
square 

Obtained  
f-value 

Cricket 
Players 

Hand 
ball 
Players 

Volley 
ball 
Players 

Between the  
group 

3253.50 2 1626.75 

29.30 29.75 22.55 Within the 
group 

5142.50 297 17.31 

 
 
93.95 

Significance at 0.05 level 
F- ratio at 0.05 level of confidence for the (DF) 2  and 297 is =3.88  
Table -3: Shows that the obtained mean values on self-confidence of cricket players was 29.30 handball 
players was 29.75 and volleyball players was 22.55, the analysis of variance (ANOVA) of the mean 
proved that there was a significant difference in self-confidence between the players as the obtained F-
value 93.95 was greater than the required table value of 3.88 to be significant at 0.05 level of confidence.  
TABLE-4: Computation of analysis variance cognitive  anxiety, somatic anxiety and self-
confidence among inter- university level men cricke t, players  

Mean value for  Source of 
variance 

Sum of 
square  

Df Mean 
square 

Obtained  
f-value  

Cricket 
Players 
cognitive 
anxiety 

cricket 
Players 
somatic 
anxiety 

cricket 
Players self-
confidence 

Between the  
group 

693.98 2 346.99 

29.19 26.02 29.30 Within the 
group 

5726.35 297 19.28 

 
 
17.97 

Significance at 0.05 level  
 
F- ratio at 0.05 level of confidence for the (DF) 2  and 297 is =3.88  Table -4Shows that the obtained 
mean values on cognitive anxiety, of cricket players was 29.19 somatic anxiety of cricket players was 
26.02 and self-confidence of cricket players was 29.30 the analysis of variance (ANOVA) of the mean 
proved that there was a significant difference in self-confidence between the players as the obtained F-
value 17.97 was greater than the required table value of 3.88 to be significant at 0.05 level of confidence. 
 
TABLE-5: Computation of analysis variance cognitive  anxiety, somatic anxiety and self-
confidence among inter- university level men handba ll, players  

Mean value for  Source of 
variance 

Sum of 
square  

Df Mean 
square 

Obtained  
f-value 

Hand 
ball 
Players 
cognitive 
anxiety 

Hand 
ball 
Players 
somatic 
anxiety 

Hand 
ball 
Players self-
confidence 

 
Between the  
group 

104.10 2 52.05  
 
3.11 
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29.11 28.31 29.75 Within the 
group 

4961.93 297 16.70 

Significance at 0.05 level  
F- ratio at 0.05 level of confidence for the (DF) 2  and 297 is =3.88  
 
Table-5 Shows that the obtained mean values on cognitive anxiety, of handball players was 29.11 
somatic anxiety of handball players was 28.31 and self-confidence of handball players was 29.75 the 
analysis of variance (ANOVA) of the mean proved that there was a significant difference in self-
confidence between the players as the obtained F-value 3.11 was less than the required table value of 
3.88 to be significant at 0.05 level of confidence. 
TABLE-6: Computation of analysis variance cognitive  anxiety, somatic anxiety and self-
confidence among inter- university level men volley ball players.  

Mean valu for Source of 
variance 

Sum of 
square  

Df Mean 
square 

Obtained 
f-value 

Volley 
ball 
Players 
cognitive 
anxiety 

Volley 
ball 
Players 
somatic 
anxiety 

Volley 
ball 
Players self-
confidence 

Between the  
group 

59.40 2 29.70 

23.56 22.70 22.55 Within the 
group 

7040.39 297 23.70 

 
1.25 

Significance at 0.05 level  
F- ratio at 0.05 level of confidence for the (DF) 2  and 297 is =3.88  
Table -6 Shows that the obtained mean values on cognitive anxiety, of volleyball players was 23.56 
somatic anxiety of volleyball players was 22.70 and self-confidence of volleyball players was 22.55 the 
analysis of variance (ANOVA) of the mean proved that there was a significant difference in self-
confidence between the players as the obtained F-value 1.25 was less than the required table value of 
3.88 to be significant at 0.05 level of confidence. The obtained mean value of cognitive anxiety, somatic 
anxiety andself-confidence among inter-university level volleyball players are presented in figure 6 for 
better understanding. 
Conclusion  
1. It was concluded that cricket players had more cognitive anxiety as compared to Handball and 
Volleyball players. There was a significant difference observed in somatic anxiety and self confidence 
among inter-university level men. 2. it was concluded that cricket and Handball players has more self-
confidence when compared to cognitive anxiety and somatic anxiety respectively. Were as in Volleyball 
players cognitive anxiety was found more. 
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Abstract 
Cleft lip and/or palate (CLP) is a congenital defect with high prevalence in developing countries including 
Vietnam. The treatment requires an interdisciplinary therapy to ensure patient satisfaction in regard to 
appearance and function. The aim of this study was to evaluate the parents’ level of satisfaction with CLP 
treatment outcomes in central Vietnam and the surrounding provinces.The sample consisted of 70 CLP 
patients who had undergone surgery in Da Nang Orthopedic and rehabilitation hospital of Vietnam in 
affiliation with DEVIEMED organization of Germany on March of 2016, as well as 32 parents of the patients 
who participated (response rate was 45.7%). Data included age, gender, type of cleft, and collection and 
documentation of medical records. The degree of parents’ satisfaction with the esthetics and function was also 
collected via questionnaires.Of the seventy patients with CLP selected the male/female ratio was 1.12:1 
(37/33). Of 4 types cleft including Bilateral CLP, Unilateral CLP, CP and CL, patients with Unilateral CLP 
made up the highest proportion totaling 39/70 (55.7%). There was significant difference in the types of 
CLP between male and female (p = 0.028). The majority of patients were ages 1 day to 2 years 40/70 
(57.1%). The parents were quite satisfied (Score > 3 on a 5-point Likert Scale 1 – 5) with lip and face 
esthetics of their patients and its function (hearing, inspiration, level of being understood audibly and 
drinking ability). The significant differences in satisfaction amongst 4 types of cleft (Bilateral CLP; 
Unilateral CLP, CP, CL) were reported by parents in regard to nose esthetics (p = 0.044, Kruskal-Wallis 
Test) and their patients’ level of being understood audibly (also p = 0.044). The parents had a good 
degree of satisfaction in regard to the esthetics of the lip and face and its function but some were less 
than satisfied with teeth, nose and jaw esthetics. Therefore, it is recommended that different treatment 
plans should be devised and tailored specifically to 4 types of cleft defects to ensure increased 
satisfaction of the patients and also their parents.Keywords: Cleft lip and palate, satisfaction, esthetics, 
function. 
Introduction 
Oral clefts – cleft lip with or without cleft palate (CL/P) and cleft palate (CP) – are among the most 
common congenital malformations worldwide. The overall incidence of cleft lip (CL), cleft palate (CP) and 
cleft lip and palate (CLP) in Viet Nam is 1 per 700 live births.[4],[7]. Children with cleft lip and palate 
usually cope with craniofacial anomalies, missing teeth and communicated problems such as: speech 
pathology, loss hearing [6],[2],[8]. A protocol for the treatment should be followed by the multidisciplinary 
healthcare providers, the coordination amongst them is a major contributor to success in cleft treatment. 
This article gives a statistical overview about assessment parent’s level of satisfaction cleft lip and palate 
treatment in central Viet Nam and surroundings provinces. 
 METHODS 
For the purpose of the analytic, quantitative and descriptive cross – sectional study, data has been 
collected from the sample consisted of 70 cleft lip and palate patients who had undergone surgery in Da 
Nang Orthopedic and rehabilitation hospital of Vietnam in affiliation with DEVIEMED organization of 
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Germany on March of 2016, as well as 32 parents of the patients who participated (response rate was 
45.7%). Data included age, gender, type of cleft, and collection and documentation of medical records. The 
degree of parents’ satisfaction with the esthetics and function was also collected via questionnaires. 
RESULTS 
There were 37( 52.9%) males patients, 33 (47.1% ) females patients in total 70 patients, the gender ratio was 
1.12:1 with males were more frequently than females (fig 1). 
 

52.90%47.10%

Boys

Girls

 
Fig 1. Gender of the cleft lip and palate patients 
Figure 2 shows the most common cleft type was Unilateral cleft lip and palate (55.7%), 20% of clefts were 
Bilateral cleft lip and palate, 18.6% were Cleft palate and 5.7% were Cleft lip. 

55.70%

20%

18.60%

5.70%

UCLP

BCLP

CP

CL

 
Fig 2. Occurrence of different cleft types (UCLP-Unilateral cleft lip and palate, BCLP -Bilateral cleft lip and 

palate, CP-Cleft palate, CL-Cleft lip) 

 

 

Cleft type Boys Girls Total Significance 

UCLP 18 21 39 

BLCP 13 1 14 

CP 5 8 13 

CL 1 3 4 

P = 0.028 

BOYS GIRLS 
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Table 1. Relationship between gender and cleft types  (UCLP-Unilateral cleft lip and palate, BCLP -
Bilateral cleft lip and palate, CP-Cleft palate, CL-Cleft lip).There was significant difference in the types of 
CLP between male and female (p = 0.028) (Tab.1 and Fig.3). 

 
Fig 3. Cleft types according to gender (UCLP-Unilateral cleft lip and palate, BCLP -Bilateral cleft lip and 
palate, CP-Cleft palate, CL-Cleft lip).The parents were quite satisfied (Score > 3 on a 5-point Likert Scale 
1 – 5) with lip and face esthetics their patients and its function (hearing, inspiration, being understood 
audibly and drinking-eating ability) (Fig.4). 
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Fig 4. Parent’s level satisfaction with esthetic and function  
(score > 3 on a 5-ponit Likert Scale 1-5) 
Fig 5 indicates that parent more satisfied with treatment result of cleft lip and cleft palate than cleft lip and 
palate.  

 
Fig 5. Parent’s level satisfaction with treatment results of 4 clefts type (UCLP-Unilateral cleft lip and 
palate, BCLP -Bilateral cleft lip and palate, CP-Cleft palate, CL-Cleft lip). 
 
Discussion And Conclusion 
In total 70 patients with cleft lip with or without palate participated in, the gender ratio is not distorted in 
the general population. As a finding of the study we found the highest occurrence rate of UCLP, which is 
similar to the study of Nikolao Gkantidis et al, the lowest occurrence rate was CL. There was difference in 
the types of cleft between male and female, females had more frequently UCLP, CP and CL than males. 
Males had more frequently BLCP than females, although the development of clefts occurs at different 
stages of development in male and female fetuses in the critical stage, but there is no definite specific 
explanation on differences in clefts between sexes.  
According to the study, most of parents of cleft lip palate children satisfy to the treatment results, 50% 
parents satisfy to lip esthetic, 69% parents satisfy to face esthetic and the lowest satisfaction was teeth 
esthetic. Because the main bone growth of the middle third of face is completed up to 9 years of age, and 
after this period, the proportions of the middle part of the face changes slightly, we need more longitudinal 
evaluations to have realistic results. In the assessment of function, 91% parents pleased with hearing 
ability, 78% parents pleased with inspiration ability, 72% parents pleased with being understood audibly 
and 66% parents pleased with drinking and eating ability, which is similar to the results conducted by 
K.M. Van Lieder et al. [3] 
 
 
 
 
 
 

Drinking/Eating 

• Being 

underst

ood 

Inspiration 

Hearing 

Speaking 

Face 

Jaw 

Nose 



13 

 

The significant differences in satisfaction amongst 4 types of cleft were reported by parents in regard to 
nose esthetics and their patients’ level of being understood, which is similar to study by B.C.M 
Oosterkamp et al.[4], and the reason of which need further research. One reason was given that 
developmental anomalies occur in patients born with cleft lip or palate less than cleft lip and palate.[7]. 
The parents had a good degree of satisfaction in regard to the esthetics of the lip and face and its 
function but some were less than satisfied with teeth, nose and jaw esthetics. Therefore, it is 
recommended that different treatment plans should be devised and tailored specifically to 4 types of cleft 
defects to ensure increased satisfaction of the patients and also their parents. 
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Introduction: 
The major objectives of this study is to examine ‘a study on the effect of socio-economic status and self-
confidence on performance of university athletes’ with a view to make the study more meaningful, certain 
specific aspect have also been studied and they are as under:To know the concrete frame-work of self-
confidence on presentation of university athletes. To analyse the athlete Self-Confidence Inventory of 
University Athletes perception from sports athlete respondents. To offer findings and suggest for improve 
the performance of University Athletes in India in the light of the findings study. 
Research Methodology: 
I. Source of Data:The data for the study has been gathered from both the primary and the secondary 
sources, though the study is mainly based on primary data. The study is basically descriptive in nature. 
For the purpose of the study, primary and secondary information has been gathered from the existing 
literature such as relevant research based on books, articles and some relevant website have been 
visited for the appreciation of the conceptual issues involved.  
II. Sample Size:  
The researchers collected information pertaining to Socio-Economic Status on Performance of University 
Athletes from 200 sample University Athletes, in India by circulating questionnaire. Sample respondents 
were administeredsportsman personality test and family climate scale and theirresponses were scored 
and tabulated for statistical analysis. 
 Before administering the questionnaire respondents had beengiven full instruction for completing 
the questionnaire. Theywere assured that their information will be kept confidential.There was no time 
limit; but the papers were to be filled in onestretch.  
 
LIMITATIONS OF THE STUDY: 
The study is based on sample selected respondents only.  
The study is based on Primary and Secondary data. Therefore, the limitations of secondary data may 
also creep in and have an impact on the present study. 
Results And Discussion: 
 The research data has been gathered from sample University Athletes-respondents belonging to 
different universities in India. The filled-in questionnaires received from the Athletes-respondents were 
studied, analysed and tabulated. Such tabulated data along-with interpretation has been presented in the 
subsequent paragraphs. It is a known fact that every game needs the specific skills which areessential for 
success in the competitions. The execution of the skill can be aesthetic and graceful ifthe individual 
possesses the requisite fitness components. The fitness components required differ asper the demands 
of the skills and the game. 
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Chart-1:Sports Athlete Respondents’ opinion regarding Self Confidence Inventory - Basavanna 

 
Source: Field Survey. 
 

 
Source: Field Survey. 
 
Chart – 3:Sports Athlete Respondents’ opinion regarding Self Confidence Inventory - Basavanna 

 
Source: Field Survey. 
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Results:  
 
 chart-1 deals with the opinion of the respondents’ about Self Confidence Inventory – Basavanna. 
More number of 91% of total respondents are strongly agree with the ‘If have several times given up 
doing a thing because I though too little of my ability and 17 (9%) of the sports athlete did not accept to 
this statement.  Majority of 89% respondents are accepted to the statement of ‘No one someone to 
understand me’, and small number of that is 11% (22) of the respondents are not agreeing with this 
statement.  About 81% of the respondents are satisfied with the statement of ‘I need someone to push me 
through the things’, however, 37 (19%) of the respondents are in negative manner of this 
statement.Majority 89% of total respondents are not happy with the ‘Life is a strain for me much of the 
time’ and 11% of the respondents are not agreeing with this statement.  About 70% respondents are 
accepted to the statement ‘I have had blank spells in which my activities were interrupted and did not 
know what was going around me’ and more number of respondents that is 30% are not satisfied with this.  
Majority 75% of the respondents are happy with ‘I am worried about sex matters’ and 25% of the 
respondents are not happy with this. 79% of the sports athletes are positive towards ‘I have periods of 
such great restless that I cannot sit long in a chair’ and 21% of are not agreed with this statement. About 
56% of the respondents are having opinion on ‘I refuse to play some games because I am not good at 
them’ and 44% of the sports athletes are not happy with this.Lastly, sports athlete respondents are 
satisfied about 68% and remaining that is 32% are not satisfied with ‘I find it hard to keep my mind on a 
task or job’.  
 
Chart-2 depicted with the opinion of the respondents’ about Self Confidence Inventory – Basavanna. 
More number of 85% of total respondents are strongly agree with the ‘I seem to be about a smart others 
around me and 29 (15%) of the sports athlete did not accept to this statement.  Majority of 83% 
respondents are accepted to the statement of ‘I usually feel well and strong’, and small number of that is 
17% (33) of the respondents are not agreeing with this statement.  About 77% of the respondents are 
satisfied with the statement of ‘I think too much over everything’, however, 46 (23%) of the respondents 
are in negative manner of this statement.Majority 82% of total respondents are not happy with the ‘My 
daily life is full of things than keep me interested’ and 18% of the respondents are agree (true) with this 
statement. The above table evident that majority 90% of the sports athletes are accepted (true) with ‘I am 
certainly lacking in self-confidence’ and remaining that 10% are not agreed with this statement. 75% of 
the sports respondents are say true towards ‘ almost always I find myself worrying about something or the 
other’ and slight number that is 25% (51) are say false to above stated statement. About 95% of the 
athletes are agree (true) with ‘I have often lost good chances because I would make up my mind soon 
enough’, and less number that is 5% are say there opine ‘False’. More number 80%  of the respondents 
are say true regarding ‘I spend much of the time worrying over the future’, and 39 (20%) of the 
respondents are not satisfied with this statement. Lastly, 76% of the respondents of sports athlete happy 
(true) with ‘I do not tire quickly’, 47 (24%) of the sports athletes are unhappy with stated statement.  
 
Chart-3 show that the opinion of the respondents’ about Self Confidence Inventory – Basavanna. More 
number of 93% of total respondents are strongly agree (true) with the ‘I think I have an attractive 
personalityand 13 (7%) of the sports athlete did not accept (false) to this statement.  Majority of 99% 
respondents are accepted (true) to the statement of ‘I do not think too long over my problems’, and small 
number of that is 1% (2) of the respondents are not (false) agreeing with this statement.  About 81% of 
the respondents are satisfied with the statement of ‘I have feeling of hopelessness’, however, 37(19%) of 
the respondents are in negative manner of this statement.Majority 89% of total respondents are not 
happy (false) with the ‘I cannot express my emotions freely’ and 11% of the respondents are agree (true) 
with this statement. The above table evident that majority 75% of the sports athletes are accepted (true) 
with ‘I am a responsible person’ and remaining that 25% are not agreed (false) with this statement.55% of 
the respondents sports athlete are say ‘true’ towards ‘Generally I quite sure of myself’ and 45% are say 
‘false’ to this statement. 93% of the sports athletes are true response regarding ‘Usually I am dissatisfied 
with myself’ and small number that is 7% (13) say ‘false’ this statement. 93% of the sports respondents 
are saying ‘true’ to ‘I have enough faith in myself’ and 13% are saying that statement is ‘false’. Majority 
99% of the respondents are accepted to ‘I have the feeling that I am just not facing things’ and 1% are 
say ‘false’ to this statement. 81% of the athletes are accepted (true) to ‘I have enough faith in myself’ and 
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19% of the respondents are said ‘false’ this statement. More number 89% of the respondents are not 
agreed (false) opinion towards ‘I am often in low spirits’ and 11% only agreed to this statement. Majority 
75% of the respondents are say ‘true’ regarding ‘ I am often helpless’ and 25% are shared their opine is 
‘false’ to this statement. About 55% of the sports athletes’ respondents are accepted (true) with ‘I am 
often disorganized’ and slight number 45% of the sports respondents are unhappy with this statement. 
Lastly, 93% of the sports respondents are accepted (true) towards ‘I can usually make up mind and stick 
to it’ and only 7% of the respondents athlete did not agreed with this statement.  
 
Findings Of The Research Study –  
 The researchers come with major findings of his research study which highlights some idea about 
the point the pattern of self-confidence inventory in growth path. The following are the main findings of the 
study are as under – 
 
More number of 91% of total respondents are strongly agree with the ‘If have several times given up 
doing a thing because I though too little of my ability and 17 (9%) of the sports athlete did not accept to 
this statement.  Majority of 89% respondents are accepted to the statement of ‘No one someone to 
understand me’, and small number of that is 11% (22) of the respondents are not agreeing with this 
statement.   
About 81% of the respondents are satisfied with the statement of ‘I need someone to push me through 
the things’, however, 37 (19%) of the respondents are in negative manner of this statement.Majority 89% 
of total respondents are not happy with the ‘Life is a strain for me much of the time’ and 11% of the 
respondents are not agreeing with this statement.  
The study highlights about 70% respondents are accepted to the statement ‘I have had blank spells in 
which my activities were interrupted and did not know what was going around me’ and more number of 
respondents that is 30% are not satisfied with this.  Majority 75% of the respondents are happy with ‘I am 
worried about sex matters’ and 25% of the respondents are not happy with this.  
79% of the sports athletes are positive towards ‘I have periods of such great restless that I cannot sit long 
in a chair’ and 21% of are not agreed with this statement. About 56% of the respondents are having 
opinion on ‘I refuse to play some games because I am not good at them’ and 44% of the sports athletes 
are not happy with this. Lastly, sports athlete respondents are satisfied about 68% and remaining that is 
32% are not satisfied with ‘I find it hard to keep my mind on a task or job’.  
More number of 85% of total respondents are strongly agree with the ‘I seem to be about a smart others 
around me and 29 (15%) of the sports athlete did not accept to this statement.  Majority of 83% 
respondents are accepted to the statement of ‘I usually feel well and strong’, and small number of that is 
17% (33) of the respondents are not agreeing with this statement.   
The study reveals about 77% of the respondents are satisfied with the statement of ‘I think too much over 
everything’, however, 46 (23%) of the respondents are in negative manner of this statement.Majority 82% 
of total respondents are not happy with the ‘My daily life is full of things than keep me interested’ and 18% 
of the respondents are agree (true) with this statement.  
The study also evident that majority 90% of the sports athletes are accepted (true) with ‘I am certainly 
lacking in self-confidence’ and remaining that 10% are not agreed with this statement. 75% of the sports 
respondents are say true towards ‘ almost always I find myself worrying about something or the other’ 
and slight number that is 25% (51) are say false to above stated statement.  
About 95% of the athletes are agree (true) with ‘I have often lost good chances because I would make up 
my mind soon enough’, and less number that is 5% are say there opine ‘False’. More number 80%  of the 
respondents are say true regarding ‘I spend much of the time worrying over the future’, and 39 (20%) of 
the respondents are not satisfied with this statement. Lastly, 76% of the respondents of sports athlete 
happy (true) with ‘I do not tire quickly’, 47 (24%) of the sports athletes are unhappy with stated statement. 
More number of 93% of total respondents are strongly agree (true) with the ‘I think I have an attractive 
personality and 13 (7%) of the sports athlete did not accept (false) to this statement.   
Majority of 99% respondents are accepted (true) to the statement of ‘I do not think too long over my 
problems’, and small number of that is 1% (2) of the respondents are not (false) agreeing with this 
statement.  About 81% of the respondents are satisfied with the statement of ‘I have feeling of 
hopelessness’, however, 37(19%) of the respondents are in negative manner of this statement. 
The study found that 89% of total respondents are not happy (false) with the ‘I cannot express my 
emotions freely’ and 11% of the respondents are agree (true) with this statement. The above table 
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evident that majority 75% of the sports athletes are accepted (true) with ‘I am a responsible person’ and 
remaining that 25% are not agreed (false) with this statement.55% of the respondents sports athlete are 
say ‘true’ towards ‘Generally I quite sure of myself’ and 45% are say ‘false’ to this statement.  
93% of the sports athletes are true response regarding ‘Usually I am dissatisfied with myself’ and small 
number that is 7% (13) say ‘false’ this statement. 93% of the sports respondents are saying ‘true’ to ‘I 
have enough faith in myself’ and 13% are saying that statement is ‘false’.  
Majority 99% of the respondents are accepted to ‘I have the feeling that I am just not facing things’ and 
1% are say ‘false’ to this statement. 81% of the athletes are accepted (true) to ‘I have enough faith in 
myself’ and 19% of the respondents are said ‘false’ this statement.  
Sports athletes about 89% of the respondents are not agreed (false) opinion towards ‘I am often in low 
spirits’ and 11% only agreed to this statement. Majority 75% of the respondents are say ‘true’ regarding ‘ I 
am often helpless’ and 25% are shared their opine is ‘false’ to this statement. About 55% of the sports 
athletes’ respondents are accepted (true) with ‘I am often disorganized’ and slight number 45% of the 
sports respondents are unhappy with this statement.  
93% of the sports respondents are accepted (true) towards ‘I can usually make up mind and stick to it’ 
and only 7% of the respondents athlete did not agreed with this statement.  
Conclusion: 
 Sports in the present world have become extremely competitive.  It is not the mere participation or 
practice that brings out victory to an individual. All the coaches, trainers, physical education personnel 
and doctors are doing their best to improve the performance of the players of their country.  More 
specifically, individuals involved with organized sports now understand that, for athletes to perform at their 
peak level of efficiency, they must possess and use a number of psychological skills. The study analyses 
and through some light on parameters which is most based on self-confidence inventory prefunded by 
Basavanna which gives more potential to sports athletes. The study conclude that sports athletes are 
compulsory implemented the self-confidence inventory of different parameters which more strength and 
stability in provided in each and every sports events and which are play a huge role in real life. Therefore, 
self-confidence inventory is very much important to all sports athletes in sports life.  
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Abstract :  
 Regular physical activity, fitness, and exercise are critically important for the health and well being 
of people of all ages. Research has demonstrated that virtually all individuals can benefits from regular 
physical activity, whether they participate in vigorous exercise or some type of moderate health 
enhancing physical activity. Even among very old adults, mobility and functioning can be improved 
through physical activity. The 45 year old or even 75 year old, who become active even after years of 
sedentary living, experience the same lower risk of death and the same added years of life as the man or 
women who remains habitually active all along.  
 
Introduction :  
 More than 60% of the world’s population is not physically active at levels that promote health. In 
concert with other behavioral risk factors for cardiovascular disease (CVD), sedentary lifestyles exert a 
heavy medial and economic toll on individuals and societies. Physical activity lowers all cause mortality, 
reduces several risk factor for cardiovascular disease, and is a category two intervention that can halve 
cardiovascular disease risk. The benefits extend across a wide spectrum of structured as well as lifestyle 
physical activity levels. Models and programs aimed of translating physical activity’s promise in 
cardiovascular prevention have been assessed, but results have been generally disappointing. A 
pragmatic strategy based on the “stages of change” or trans theoretical model can be effective. It 
incorporates self efficacy and individual initiatives, both crucial ingredients necessary to surmount the 
inevitable hurdles on the path towards physically active lifestyles. In this context researcher was of 
particular interest in examining the health status of individuals who are intrinsically motivated to indulge 
themselves in some or the other form of physical activity and compare them on the basis of gender.  
Methodology :  
 All together 248 fitness enthusiasts who were involved in self motivated regular fitness workouts in 
parks, stadiums, playground and other public areas of Kalaburagi city, Karnataka served as subjects for 
this study. They were selected on the basis of random proportional sampling to give equal representation 
to male (N=124) and female (N=124) participants and their age ranged between 45 to 60 years. To 
measure their health status, body mass index (BMI) involving height in meters and weight in kgs was 
made use. For this purpose, stadiometer ot measure height and standardized electronic weighing scale 
for measuring weight were used. Further a self structured questionnaire was administered in order to 
obtain their demographic information, personal details, frequency and duration of physical activities 
etcetera. In order to collect necessary information the researcher along with a trained helper was 
personally present on time at the locations mentioned above. Prior to his visit he had made all essential 
arrangements related data collection. The researcher requested subjects to assemble in a particular 
place and at the out set made the intentions of the study clear. He requested their cooperation for data 
collection and sought honest opinion on questionnaire.  
Analysis of Data  :  
 The raw data obtained on height and weight was statistically treated with the formula BMI=weight in 
kgs / (height in mtrs) 2 to obtain BMI of each subject. In order to examine the hypothesis of the study 
descriptive statistics including mean, standard, deviation and ‘t’ test for independent variables were 
utilized. Graphical representation of data was also made where ever required. Results of the study are 

been given in the following tables. Table 1 provides information on BMI of both male and female 
participants.  
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Table -1Mean, SD and Normative response of male group (N=124) on BMI 
Mean Standard Deviation Normative Response 
28.52 4.74 Over weight 
   
From table 1 it is evident that the mean score of male group in terms of BMI  is 25.82 4.74. This score 
when applied to the norms constructed by National Institute of Health reveals that the male group fails in 
the category of over weight. Similarly, information on BMI of female participants is presented in table 2.  
Table -2Mean, SD and Normative response of female group (N=124) on BMI 
Mean Standard Deviation Normative Response 
24.45 3.51 Over weight 
 
 From table 2 it is evident that the mean score of male group in terms of BMI  is 24.45  3.51. This 
score when applied to the norms constructed by National Institute of Health reveals that the female group 
fails in the category of over weight. Similarly, information on BMI of female participants is presented in 
table 3.  
Table -3Mean, SD and Normative response of female group (N=124) on BMI 

Sl.No. Gender groups Mean SD ‘t’ score 
1. Male group 25.82 4.74 
2. Female group 24.45 3.51 

2.697* 

 
*Table value required for significance at .05 levels is 1.645 
Above table describes the fact that there is significant difference between two groups in terms of body 
mass index. The ‘t’ ratio was tested for significance at .05 level of confidence. The tabulated ‘t’ value 
required for significance was 1.645. As the obtained ‘t’ value is higher than the tabulated value it can be 
concluded that the mean scores of two groups differ significantly.  
Findings :  
 Results of the present study indicates that the male group needs due attention to improve their 
health status and neglect of which will lead to serious and life threatening health problems. In spite of the 
fact that the group is actively involved in some sort of physical activity, their health seems to be 
deteriorating. Reasons for this may be attributed to low intensity of workout, low volume of workout, 
irregularity to workout, lifestyle so on and so forth. What ever may be the reason, it is high time for these 
urban male fitness enthusiasts to sit back and think of their exercise regimen seriously. A professional’s 
help can also be sought in this direction which can be handy.  
Conclusion :  
 On the basis of the findings of the present study, it can be concluded that the female fitness 
enthusiasts in urban setting are been benefited optimally. On the other hand, their male counterpart are 
on the verge or facing serious health problems associated with cardio vascular, respiratory and 
associated problems including hypertension, diabetes etc.  
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Abstract : 
The type of aggression and locus of control witnesses in sport may be categorized in to athletes 
spectators aggression or hostility. The competitive nature of sports, perhaps is the major reason for the 
athletes behaving aggressive and locus of control specially in contact sports where the instinctive 
tendencies of offense and defense behaviour.  
 
Introduction :  
Two factors must be present in order for a behavior to be labeled aggression and locus of control. The 
behaviour must be aimed at another human being with the goal of inflicting physical harm. Locus of 
control is an important aspect of the behavior. For the practicing school psychologist or teachers, this is 
apt to bring to mind a variety of ideas. It is structure of the actual process of performing, in other words, it 
is the physical, physiological, mechanical physic of the motor action or actions done during the 
competition. Motor action consists of movements, which are controlled and regulated by the central 
nervous system.   
Methodology :  
   
Keeping major objectives of the study in view, appropriate design is adopted. The study was conducted 
on 1000 sports persons selected from various colleges of Gulbarga. The criterion of selection was 
participation in sports at least at inter collegiate level. The sample so selected was administrated the 
scales, viz aggression and locus of control. This is done to examine the differences between the sample 
sub groups on psychological factors and subsequently the sample was categorized based on the scores 
on psychological factors to access impact of independent factors on the sports performance of the 
respondents.  
 
Findings :  
 
Table – 1 Mean, SD and t-value sports performance in Aggression (N = 1000) 
Aggression  100 m 200 m 400 m 

Mean 27.9753 58.4507 111.7253 
SD 17.9753 4.9826 8.4507 
SE ± 1.1365 ± 0.3151 ± 0.5344 

Low 

N 250 250 250 
Mean 21.7246 48.7658 94.2405 
SD 1.7246 3.4810 6.2016 
SE ± 0.1090 ± 0.2201 ± 0.3972 

High  

N 250 250 250 

t-value  1.742* 1.824* 1.646* 

 

* Significant at 0.05 level  
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Thus the higher performance is found to be determined by the aggression that a sportsman possess and 
express. The aggression is therefore, an essential factor in any sports competition. As a psychological 
factor the aggression of sportsman helps in the achievement of higher athletic scores. Therefore it can be 
said the aggression in sports has an instrumental value in enhancing the sports performance.  
 
Table – 2  :Mean, SD and t-value sports performance in Locus of Control (N = 1000) 

Locus of control   100 m 200 m 400 m 
Mean 22.2712 501470 966830 
SD 15.9313 3.5294 6.1601 
SE ± 1.0075 ± 0.2232 ± 0.3896 

Internal  

N 250 250 250 
Mean 27.0748 56.5646 108.3843 
SD 1.7108 4.6938 7.8741 
SE ± 0.1082 ± 0.2968 ± 0.4980 

External  

N 250 250 250 
t-value  1.724* 1.684* 1.695* 
 
* Significant at 0.05 level  
  This clearly shows that that locus of control has something to do in the increment in the 
performance of the players.  
Conclusion :  
  
The study also assessed the influence of the independent variables like aggression, locus of control on 
the three motor test of 100 meters, 200 meters and 400 meters. It revealed the fact that all these 
independent variable have significant influence on the sports performance. The study categorically 
showed that all the factors have strong correlation with the sports performance in all the three events.  
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Abstract :  
In a broad way we may state that psychology deals with two aspects of the problems of behavior. There 
is on the one hand the interest in the general laws of human behavior and experience.  Sports 
performance has been found to be related to some personality variable. Extraversion, neuroticism 
psychotics are among the variables which influence sports performance along with well being.  
 
Introduction :  
 Personality is defined as distinctive patterns of behaviour (including thoughts and emotions) that 
characterize each individual’s adaptation to the situations of his or her life. Personality is shaped by 
inborn potential as modified by experiences common to the culture and sub-cultural group (such as sex 
roles) and by the unique experiences that effect the person as an individual. Psychological well-being is a 
very subjective term but form all the research that has been carried out, the term is used throughout the 
health industry as kind of a catch all phrase meaning contentment, satisfaction with all elements of life, 
self actualization (a feeling of having achieved something with one’s life). 
 
 Methodology :  
Statement of the problem : To study the personality and psychological well-being of the sports persons.  
Objectives : To study the psychological well being of sports persons. To assess the effect of personality 
dimensions on the psychological well being of sports persons. To study the effect of demographic factors 
(age and sex) on the well being of the sample.  
Independent Variables :  
 1) Personality  2) Age  3) Sex    
Dependent Variables : Psychological well being  
 
Sample :  
 
 The sample of the study consists of 500 sports persons selected from various colleges. The 
students who have participated in inter university level are considered as sports person. The sample was 
matched for age and gender. The personality inventory and psychological well being scale were 
administered to the sample. The dimensions of personality like psychoticism, extraversion and 
neuroticism were considered in the present study.  
 
Analysis :  
 
 The major objective of the present research is to assess the effect of personality dimension on 
psychological well being of sports persons selected from various colleges from Gulbarga University 
jurisdiction. The student who have participated in inter university competitions in any event, are 
considered as sports persons. Thus there are 500 students players of two age groups (18-21) and (22-
25) and gender (male and female).  
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Table Showing ‘r’ value between variables (N=500) 
 

Variables t-value 
Age x Psychological well being  0.613** 
Sex x Psychological well being  0.534** 
Extroversion x Psychological well being  0.529** 
Neuroticism x Psychological well being  0.314** 
Psychoticism x Psychological well being  0.416** 

 
  Table shows the ‘r’ values / correlation / coefficient between the variable of the study. It can be observed 
that there is a significant correlation between age and psychological well being (PWB) 0.613, between 
sex and psychological well being (PWB) 0.524 and extroversion and psychological well being (PWB) 
0.529, Neuroticism and psychological well being (PWB) 0.314, and also in psychoticims and PWB 0.416. 
All the ‘r’ values are significant beyond the 0.01 level. This shows that there is significant correlation 
between the independent variables and psychological well being (PWB) of the sample.  
 
Conclusion :  
 
There is significant effects of personality on the psychological well being (PWB) of the sample.  
In the dimension of extra version, neurotic, psychotocism and well being between the males and females 
are found to be more in males.  The lower age group have displayed higher in personality dimension and 
well being then the higher age.   
 
Reference :  
 
Alderman, R.s. 91974), Psychological Behavior in Spors Shiladepphia, W.B. Saunders. Co.  
Berham R.M. and Kroll, W. (1967), Personality differences between Non swimmers and swimmers 
research quarterly, 38 – 163-171.  
Morgan W.P. (1968). Extraversion Neuroticism and Athletic performance symposium presented at the 
meeting of the American College of Sports Medicine, State College, Pennsylvania.  
Kane, J.E. (1972) psychological aspects of sports with special reference to the female in D. Harris (Ed). 
Women and Sport : A National Research Conference. The Pennsylvania State University Park.  
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Abstract  
The purpose of investigator is to compare Strength. Performance of “Effect of Aerobic Exercisesand 
Yogasanason Strengthof Primary School Children’s.” To execute the investigation selected 50 
Experimental Group and 50 Control Group.The total sample consists 100 Girls and the Age Levels was 
09 to 12 Years.The Control Group showing there is no significant difference of the Pre-test and Post-test 
as well Mean, Standard Deviation and t- value. The mean Score of Pre-test 2.69, Post-test 3.12, 
Standard Deviation Pre-test. 74, Post-test.82 The Variables of the study clearly shows that the impact of 
Aerobic Exercisesand Yogasanasincrease the Strengthdose not play any role forMeasure by the Dips. 
The t- value is -1.92, this indicate there is no significant difference between Pre-test and Post-test of the 
Subject.KEY WORDS:Introduction,AerobicExercises and Yogasanas,Strength etc. 
 
Introduction  
 
Aerobic Exercises is sometimes known as cardio-exercise that requires pumping of oxygenated blood by 
the heart to deliver oxygenated blood by the heart to deliver oxygen to working muscles. Aerobic 
exercises stimulate the heart rate and breathing rate to increase in a way that can be sustained for the 
exercises session. 
Aerobic exercises can become anaerobic exercises if performed at a level of intensity that is too 
high.Aerobic exercise not only improves fitness; it also has known benefits for both physical and 
emotional health.Aerobic exercise can help prevent or reduce the chance of developing some cancers, 
diabetes, depression, cardiovascular disease, and osteoporosis.An aerobic exercise plan should be 
simple, practical, and realistic. Specific equipment (such as cardio machines) may be used but is not 
necessary for successful aerobic exercise.Imagine that you're exercising.  
You're working up a sweat, you're breathing hard, your heart is thumping, blood is coursing through your 
vessels to deliver oxygen to the muscles to keep you moving, and you sustain the activity for more than 
just a few minutes. That's aerobic exercise (also known as "cardio" in gym lingo), which is any activity that 
you can sustain for more than just a few minutes while your heart, lungs, and muscles work overtime. In 
this article, I'll discuss the mechanisms of aerobic exercise: oxygen transport and consumption, the role of 
the heart and the muscles, the proven benefits of aerobic exercise, how much you need to do to reap the 
benefits, and more. 
The Importance of Aerobic 
Increases the body muscle strength and elasticity. 
Increases the quality of sleep that refreshes you early next morning. 
Helps to decrease chronic diseases like heart disease and hypertension. 
Aerobics intensify the resistance fatigue and gives you more vigor and energy. 
Recovers your mood and decreases the depression, stress and anxiety. 
The Benefits of Aerobic 
The best benefit from callisthenic exercises is that you will understand everything about your own 
physical body and its limits.  
Strengthening the muscles involved in respiration, to facilitate the flow of air in and out of the lungs. 
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Strengthening and enlarging the heart muscle, to improve its pumping efficiency and reduce the resting 
heart rate, known aerobic conditioning. 
Improving circulation efficiency and reducing blood pressure. 
Increasing the total number of red blood cells in the body, facilitating transport of oxygen. 
 
Yogasanas 

 
 The word yoga derived from Sanskrit word ‘YUJ’ meaning to yoke, join or unite. This implies joining 
or integrating all aspects of the individual body with soul–to achieve a happy, balanced and useful life, 
and spiritually, uniting the individual with the supreme. 
Yoga is one of the most ancient cultural heritages of India. The word yoga in Sanskrit means “to unite”, 
and so yoga can be said to connote a unitive discipline. 
According to Swami SatyaandSaraswathi “Yoga is not an ancient myth buried in oblivion.  It is the most 
valuable inheritance of the present.  It is the essential need of today and the culture of tomorrow”. 
The Importance ofYogasanas 
Yoga in Daily Life is a system of practice consisting of eight levels of development in the areas of 
physical, mental, social and spiritual health.When the body is physically healthy, the mind is clear, 
focused and stress is under control. The main goals of “Yoga in Daily Life” are Physical Health, Mental 
Health, Social Health, Spiritual Health, Self-Realization or realization of the Divine within us. These goals 
are attained by Love and help for all living beings,Respect for life, protection of nature and the 
environment,A peaceful state of mind, Full vegetarian diet, Pure thoughts and positive lifestyle, Physical, 
mental and spiritual practices, Tolerance for all nations, cultures and religions. Yogic techniques are 
known to improve one’s overall performance. Pranayama is an important, yet little known part of Yoga. 
The Benefits of Yogasanas 
Improves health,Gives mental strength,Improves physical strength 
Protection from injury,Detoxifies the body.Weight loss,Strength  
“The extent to which muscles can exert force by contracting against resistance. (holding or restraining an 
object or person)” 
The Importance of Strength  
Strength is a fundamental piece of any triathlete’s training program and should never be neglected. 
Strength training in the gym is also encouraged as this can build solid strength and power in the 
foundation of a muscle in a shorter period of time. I am a strength based athlete and find that it is 
imperative to support this strength with a structured strength training plan in my program. 
The Benefits ofStrength  
Strength training helps keep the weight off for good.  
Strength training protects bone health and muscle mass. 
Strength training makes you stronger and fitter. 
Strength training helps you develop better body mechanics. 
Strength training plays a role in disease prevention. 
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Methodology 
The purpose of investigator is to compare Strength. Performance of “Effect of Aerobic Exercisesand 
Yogasanason Strengthof Primary School Children’s.” To execute the investigation selected 50 
Experimental Group and 50 Control Group. 
Sample: The total sample consists 100 Girls and the Age Levels was 09 to 12 Years.  
Aerobic Exercises ,V-Step ,L-Step ,Zig-Zag Step ,Left Side Right Side Movement ,Yogasans 
Suryanamaskar,Garudasana,PadmasanaPaschimottanasana 
Analysis And Interpretation Of Data 
The Effect of 6 Weeks Aerobic Exercisesand Yogasanastraining on Strength Physical variables of 
Primary school students and training was imparted to Experimental Group and Control Group 
Performance was recorded at Pre-test and Post-test and Interpretation of data has done as follows. 
Table Shows Mean, SD and t-value of Strength [Dips] Between Experimental Group and Control Group 
Pre-test and Post-test 
 

Variable  Group Test Mean S. D Df t-value 
P-
value 

Significant  

Pre Test 3.0160 
1.5485
0 Experimental 

Group 
Post Test 3.9940 

1.9860
6 

24 2.286 .021 S 

Pre Test 2.6920 .68129 

Strength  
 

Control 
Group Post Test 3.2300 .71412 

24 -1.92 .060 NS 

 
*The level of significant is 0.05, Table value is 1.96 
The Experiment Group showing the significant difference of the Pre-test and Post-test as well Mean, 
Standard Deviation and t- value. The mean Score of Pre-test 3.01, Post-test 3.98, Standard Deviation 
Pre-test 1.50, Post-test 1.35, The Variables of the study clearly shows that the impact of Aerobic 
Exercisesand Yogasanasincreases the Strength Measure By the Dips. The t- value is 2.28, this indicate 
the level of significant difference between Pre-test and Post-test of the Subject.The Control Group 
showing there is no significant difference of the Pre-test and Post-test as well Mean, Standard Deviation 
and t- value. The mean Score of Pre-test 2.69, Post-test 3.12, Standard Deviation Pre-test .74, Post-test 
.82 The Variables of the study clearly shows that the impact of Aerobic Exercisesand Yogasanasincrease 
the Strengthdose not play any role forMeasure by the Dips.. The t- value is -1.92, this indicate there is no 
significant difference between Pre-test and Post-test of the Subject. 
Showing the Pre-test and Post-test for Strength 

 
The above figure clearly indicates that the six weeks Aerobic Exercisesand Yogasanastraining 
performance is drastically improved Strength of the Experimental Group.  
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Summary  
The purpose of this study was to examine the effects of Aerobic Exercisesand Yogasanas training 
improve the Strength of Primary School Children’s. Pre-test as been conducted then the six weeks 
aerobic exercisesand Yogasanastraining program organized to the Primary school children, after the six 
weeks training post test conducted the researcher found that the effect of motor ability level the post-test 
result indicates significant improvement in the motor ability level.    
 
Conclusion  
On the basis of the result the following conclusions were drawn, the six weeks Aerobic Exercisesand 
Yogasanastraining improve the Strength of Primary School Children’s.  
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Abstract: 
The present study was designed to compare the level of physical activity among young, middle and old 
age male and female school teachers. A sample of three hundred (N=300) government (N=150) and 
private (N=150) school teachers from union territory of Chandigarh were selected as subjects for the 
present study. International Physical Activity Questionnaire (IPAQ) constructed by Craig et al. (2003 
revised in 2005) was administered to obtain the information related to their physical activity status in the 
form of MET Minutes/Week. The one way Analysis of Variance (ANOVA) was employed to find the 
significance of differences among young, middle and old age school teachers on the variable physical 
activity. The level of significance was set at 0.05. The results of the study revealed that the young, middle 
and old age school teaches found be equally active. However, while comparing the mean values of all the 
groups, the middle age group of school teachers demonstrated better physical activity status than young 
and old age school teachers. 
Introduction: 
 Physical activity is categorized as a positive leisure activity, which is linked to many health benefits. 
Physical activity is defined as any movement between skeletal muscles that exerts energy. It is 
categorized as low, moderate, vigorous and strength training activities and must be consecutive for at 
least 20 minutes (Sliter & Sliter, 2014). 
Living organisms are naturally active and start the body movements from the birth. ‘On order for man to 
succeed in life, God provided him with two means, education and physical activity. Not separately, one for 
the soul and the other for the body but for the two together. With these two means, men can attain 
perfection’ (Plato, fourth century BC as cited in Strhole, 2009). 
Physical activity is defined as any bodily movement produced by skeletal muscles resulting in energy 
expenditure above the basal level (Cavill et al., 2001). 
Regular physical activity of moderate intensity namely walking, cycling, or playing sports is very beneficial 
for health. Engaging in regular physical activity is one of the best ways to improve general health. 
Physical activity has become the prime health indicator where it plays an essential role in enhancing 
physical fitness and health related behaviour that could lower the risk of morbidity and mortality from 
diseases (Sundland et al., 2008). \ 
The recommendations for physical activity have shifted since the decade of 1970s: in the 1990s the focus 
of public health recommendations was on 3–5 exercise bouts per week (American College of Sports 
Medicine 1978 & 1990). 
 Pate et al. (1995) recommended physical activity of moderate intensity for at least 30 minutes on most of 
the days if not every day during the week and besides ‘classical’ exercise training, everyday physical 
activity such as brisk walking, gardening or window washing is regarded as health enhancing physical 
activity. 
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As per the recommendations of World Health Organization (2010) an individual should participate at least 
150 minutes of moderate-intensity physical activity throughout the week, or at least 75 minutes of 
vigorous-intensity physical activity throughout the week, or an equivalent combination of moderate- and 
vigorous-intensity activity. For additional health benefits, one should increase moderate intensity physical 
activity to 300 minutes per week, or equivalent. Those with poor mobility should perform physical activity 
to enhance balance and prevent falls on 3 or more days per week. Muscle-strengthening activities should 
be performed involving major muscle groups on 2 or more days in a week. In spite of it, the leisure time 
and workplace physical activity level have continued to decrease in high-income countries. Transportation 
Research Board Institute of Medicine (2005) indicated that physical activity levels have declined sharply 
over the past half-century because of reduced physical demands of work, household management, and 
travel, together with increased sedentary uses of free time. Laborsaving technological innovations have 
brought comfort, convenience, and time for more leisure activities. 
It is very obvious that mechanization and computerization at work have increased workplace physical 
inactivity (Sallis, 2011). A report of the study conducted by Talabi et al. (2010) revealed that physical 
activity would not be longer part of daily lives of people in Nigeria. It was also reported that cars have 
substituted walking, lifts have replaced the stairs, washing machines have replaced manual laundry, 
mobile communication and various remote controls have taken place of the general movements of 
people. The effect of these technological advancements placed individuals in a state of inactivity and 
sedentary lifestyle with concomitant increase in diseases and subsequent fatalities. 
Many factors are responsible in decreasing the physical activity level of people. The age is one of the 
significant factors which may influence the physical activity level of an individual. The increasing age may 
decrease the physical activity level of an individual as the physiological capacity of an individual also 
decreases. Therefore, an attempt has been made by the researchers to identify the age differences in 
physical activity among young, middle and old age groups of school teachers through the present study.  
Methodology: The purpose of the present study was to examine the level of physical activity among 
young, middle and old age school teachers. A sample of three hundred (N=300) government (N=150) and 
private (N=150) school teachers from union territory of Chandigarh participated as subjects for the 
present study. The age of the subjects was ranged between 25 to 55 years. Further, the subjects were 
divided into three categories on the basis of their chronological age i.e. Young (25 to 35 Years), Middle 
(36 to 45 years) and old age (46 to 55 years). The International Physical Activity Questionnaire (IPAQ) 
developed by Craig et al. (2003 revised in 2005) was used to collect the information related to their 
physical activity status in the form of MET Minutes/Week. The Analysis of Variance (ANOVA) was applied 
to identify the significance of differences among young, middle and old age school teachers on the 
variable physical activity. The level of significance was set at 0.05. Descriptive statistics was also carried 
out.  
Results: 
Descriptive statistics with regard to physical activity among young, middle and old age school teachers 
have been presented in table-1. 
Table-1 
Descriptive Statistics with regard to Physical Activity among Young, Middle and Old Age School Teachers 
Variable Group N Mean Std. Deviation 

Young Age 100 1344.04 1330.161 

Middle Age 100 1489.19 1380.192 

Old Age 100 1451.23 1403.458 

 
 
Physical Activity 

Total 300 1428.15 1368.402 

It is evident from table-1 that the mean values of young, middle and old age school teachers with regard 
to physical activity were1344.04±1330.161, 1489.19±1380.19 and 1451.23±1403.46 respectively. 
One way Analysis of Variance (ANOVA) results with regard to physical activity among young, middle and 
old age school teachers have been presented in table-2. 
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Table-2  
 One way Analysis of Variance (ANOVA) results with regard to Physical Activity among Young, Middle 
and Old Age School Teachers 

      Significant at 0.05 level                                                                    F= 0.05 (2, 297) 
 
Table-2 reveals statistically insignificant difference (p>0.05) among young, middle and old school 
teachers with regard to physical activity. Therefore, Scheffe’s Post hoc test for the multiple comparisons 
between the paired means has not been applied. 
However, while comparing the mean values of young, middle and old age school teachers, it has been 
found that middle age school teachers were more physically active than their young and old age 
counterparts. 
Discussion:  
The findings of the present study indicated that young and old school teachers were less active as 
compared to middle age school teachers though insignificantly. The outcomes of the study might be due 
to the fact that the youngsters are more acquainted with technology, use more technological means such 
as elevators and other modes of transportation and spend more time sitting on computers rather than 
outdoor activities. However, the findings of Brito et al. (2012) revealed contradictory results that subjects 
having age ranged from 31 to 42 years had reported with more prevalence of low physical activity 
(19.5%)  and less prevalent in age group of 55 to 66 (5.7%). The findings of Monteiro et al. (2003) 
revealed that overall physical activity level found to have been reduced between male and female 
subjects as their age reached the 40-45 years and both male and female were reported less active than 
the Youngers. Physical activity tends to decrease sharply among older after the age of 60 (Milanovic et 
al., 2014). However, the present study has classified the teachers in different age categories i.e. young 
(25 to 35 Years), middle age (36 to 45Years) and old age (46 to 55 Years). Due to the dissimilarities of 
age groups in previously conducted researches with present study, it is not possible for the investigators 
to compare the groups accurately. However, differences were observed in physical activity levels in 
relation to age in previously conducted studies as ageing tends to deteriorate the physical capacities. 
 Conclusions: The middle age school teachers were physically more active as compared to their young 
and old age counterparts. Similarly, the old age school teachers were found more physically active as 
compared their young age counterparts.  
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Abstract: 
The advanced information technology enhances the sports activities and improves performance of a 
sportsman, molding their motivational factors. It also develops the desired behavior in a sportsman by 
preparing future generation physically as well as mentally strong, active and energetic. Information 
technology promotes the development of sports science and sports science development cannot be 
separated from the information technology. Information technology in sport is a discipline that has its goal 
in combining the theoretical as well as practical aspect and methods of informatics and sports science. 
The use of data and media, the design of models, analysis of systems etc. requires the supports of 
suitable tools and concepts which are available in information technology. This paper includes the role of 
information technology in the Physical Education, training and management. It also analyzes the 
theoretical and practical basis for the role of information technology in sports. 
Keywords: Information Technology, Sports, Knowledge, Training, Management  
   
Introduction  
Information technology means using of computer and its application for the production, storage, 
processing, distribution and exchange of information. IT uses computer technology and internet 
information and communication. In addition of these it also uses radio, TV, Video, CD player and DVD, 
telephone, mobile etc at the top databases. Sports are necessary for mental health and physical fitness. It 
builds up overall personality of a person and makes him intellectually and physically strong, confident, 
having cheerful behavior. Sports develops other social qualities like  leadership , confidence ,loyalty , 
balanced behavior ,sustainability during failures , continuous learning , disciplined etc. which are key 
pillars of a civilized society and development of a nation in turn. So sports must be a part of a daily 
routine. 
 
Application Of Information Technology In Sports   
Computer is used in sports each and every day. It helps sports organization to achieve their goals. 
Storing and watching video  
 
Computers are used to store and watch videos in sports. There is a great need of videos in sports. 
Because players watch other players playing style from different angles to learn them through videos or 
they want to see their own past performances in order remove drawbacks from them or they can watch 
live matches etc. We can store all videos in one place rather than storing them in different cassettes. 
 
Statistical data storage 
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Statistical data is very important for sports. Team players, coaches, public all want to know past 
performance of team players. So computer can be used to record statistical data in different attractive 
ways. 
 
Equipment Development 
 
Designing the sports equipment by using advance technique like CAD and virtual design  and testing play 
a vital role of computer in sports. Safety is a very important issue in sports today. To minimize injuries of 
player’s equipment developer have used computers to develop safer equipment. For example helmet 
company Riddell designed a new football helmet for national football league. They used a variety of 
technological programs to design a helmet that would be able to absorb the constant impact and limit 
damage to the head and neck area. The same research can be used in many sports as hockey and 
cricket etc to improve the safety of athletes. 
 
Sports Media     
 
Computer plays a major role in how well media outlets cover their respective sports. Writers use various 
computer programs to make their writing attractive. 
 
Computer in Scouting 
 
Computers play a part in scouting players on nearly all professional teams. Since the beginning of the 21st 
century, new technology has been developed by which scouts use computers to put in scouting 
information easily and speedup the process of evaluating players. 
 
Sports Training  
 
Trainer for sports teams can put a player’s height, weight, and body model into a computer and develop a 
training program that best fits her needs. Trainers can also put sensors and equipment onto a player 
during the training and allowing the computer to register results while the player trains. 
Sports Management  

In old era only a well trained coach and money can be a good source of managing sports. In the modern 
time information technology can be used as a source of power to drag sports activities on a desired track. 
Database will be a right tool in sports management. In case of more complexity and variety of data we 
can use data warehouse. The knowledge discovery from warehouse can include health details, medical 
conditions, performance history, favorite technique and winning strategies weakness of sports, 
achievements etc.   
 
Conclusion 
This paper highlights the role of information technology in sports. It covers how computer is used as 
powerful tool in various aspects of sports science. It emphasizes that the information technology helps 
sports management, enhanced performance, balanced behavior etc. Therefore information technology 
helps in refining the sports, desired efficiency, friendly environment etc. 
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 Abstract 
The present research study was an effort to assess the role of public parks in social development of the 
masses. All the visitors including teachers, students and parent were taken as a population of the 
study.For the collection of data, a closed form of questionnaire was used. The developed questionnaire 
was personally distributed by the researcher among the respondents and collects it back after getting it 
filed by the respondents. The data collected were tabulated and analyzed by using percentage (%) as 
statistical tool. After data analysis, it was concluded that public parks play a vital role in social 
development of the masses.Key terms: Public Parks, Social development, D.I.Khan, KP, Pakistan 
Introduction: 
The basic mechanism driving social change is increasing awareness leading to better organization. When 
society senses new and better opportunities for progress it develops new forms of organization to exploit 
these new openings successfully. The new forms of organization are better able to connect the available 
social energies, skills and resources to use the opportunities to get the positive results (Tracey, Phillips, 
and Jarvis, 2011).  Development is governed by many factors that influence the results of developmental 
efforts. There must be a motive that drives the social change and essential preconditions for that change 
to occur. The motive must be powerful enough to overcome obstructions that impede that change from 
occurring. Development also requires resources such as capital, technology, and supporting 
infrastructure (Bendix, 2017).  
 Social development implies the change in social institutions. Public parks attract the attention of masses 
toward the positive passage of leisure time and avoided from negative activities. Progress toward an 
inclusive society, implies that individuals treat each other (more) fairly in their daily lives, whether in the 
family, workplace, or in public office. Social cohesion is enhanced when peaceful and safe environment 
within neighborhood and communities are created (Knox and Mayer, 2013) 
Awareness of the public about the role of public parks in the social development is the main theme of the 
study. Keeping in view the benefits of parks the researcher decided to carry a study under the title “surrey 
regarding the perception of community about the role of park in social development” for which the 
researcher objective were to identify the benefits of parks in social development, to find out the role of 
public parks in connection to social interaction in leisure time and to find out the role of park regarding 
strengthen community. 
The researcher concluded that the majority of the population viewed that public parks are the sources 
play significance role in social development, public park is the main element contributes towards the 
social interaction, public parks are the best means for the people of society to use their leisure time in 
proper manner and for the purpose to avoiding the tense environment and  parks is very important for 
society by putting positive impact upon their physiological, psychological and sociological aspect of life.( 
Low, Taplin, &Scheld,  2009).  
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 At the end the researcher recommended that availability of more arks may constructed in the society for 
better socialization and all the facilities must be provided, proper maintenance may be arranged in the 
parks and equal opportunity may be provided to each and every member of the society to join the parks.    
Statement Of The Problem 
There are many institutions that play vital role in the social development or socialization of the humane 
being such as mosques, schools and homes (Lawson, 2005). In this connection the public parks play very 
important role in the socialization of the human being because different types of people visits parks and 
recreate herself and enjoy once again the nature in parks and with different type of people and share 
different types of traditions, customs and others ways of life (Rossman and Schlatter, 2008).  Public parks 
offer visual and psychological relief in the stressful and surrounding of high pace of the cities and 
contribute to the quality of citizen’s life and over all sense of well being but unfortunately majority of the 
people un aware about the role of parks in their social development. Therefore the researchers intend to 
conduct a research study under a title “survey regarding the perception of community about role of parks 
in the social development among the masses. This study will be prove helpful in attract the attention of 
people toward recreational parks for enjoy their leisure time in positive manner. 
Objectives Of The Study 
 To analyze the perception of teachers about the role park in social development. 
 To evaluate the perception of parents about the role park in social development. 
 To examine the perception of students about the role park in social development. 
 
Significance Of The Study 
Scientific inventions provide a lot of time to humanity and as result the men became idle and useless lazy. 
As we know that empty mind is the devil workshop and when the men become idle he thinks unsociably 
and disturbed the others. In the mean time parks the areas where the people come out of their houses 
and its recreation as well as adopt the social values of the society and aware from the problems of each 
other. The findings of the study will provide a foundation for positive relation and its impact on community. 
This study will be beneficial for the improvement of people socialization. The study will help the future 
researchers to make further studies in this area. 
 
Hypothesis Of The Study 
Following null hypothesis will be developed and tested. 
Ho1 There is no significance difference about the role of part in the social development as perceived by 
the teachers. 
Ho2.   There is no significance difference about the role of part in the social development as perceived by 
the parents 
Ho3. There is no significance difference about the role of part in the social development as perceived by 
the students 
Methodology Of The Study 
Following methodology will be adopt to reach at certain conclusion                              
 Population of the Study                    
The population of this particular study will consist of special main in district dikhan.                       
Sample and Sample Size           
It was difficult for the researcher to contact the whole population. So the researcher selected only 300 
people from the whole population in which 100 students, 100 teachers and 100 parents by applying 
available sampling technique. 
Tools for Data Collection  
For the purpose of data collection the researcher used a close form questionnaire consist of two options 
i.e. “Yes” and “No. 
Mode of Data Collection 
The researcher personally distributed the entire questionnaire among the respondents and also collected 
back, after filled by them. 
Data analysis  
The collected data was tabulated and analyze by using percentage % for the purpose to reach certain 
findings and conclusion. 
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Descriptive Analysis of the Study  
Table No.1 Showing the Role of Public parks in positive changes and modification in the behavior of 
youth 
 
Yes  % No  % Total  
84 84% 16 16% 100 
 
The above table shows that 84% of total respondents opined that that Public park bring positive changes 
and modification in the behavior of youth.While 16% of total respondents do not agreed about the 
statement  
Table No.2 Showing that Parks help in solving of social problem of each others 
Yes  % No  % Total  
75 75% 25 25% 100 
The above table shows that 75% of total respondents opined that that Public parksthat Parks help in 
solving the problem of each others.While 25% of total respondents do not agreed about the statement  
Table No.3 Showing that Parks plays a vital role in bring the people in one platform 
Yes  % No  % Total  
80 80% 20 20% 100 
 
The above table shows that 80% of total respondents agreed that Public Parks plays a vital role in the in 
bringing the people in one platform.While 20% of total respondents do not agreed about the statement  
    Table No.4 Showing thatpark reduce the chances of stress and anxiety among the youth 
Yes  % No  % Total  
68 68% 32 32% 100 
 
The above table shows that 68% of total respondents agreed that park reduce the chances of stress and 
anxiety among the youth. While 32% of total respondents do not agreed about the statement  
Table No.5 Showing that park reduce a chance of delinquent behaviour among the youth 
Yes  % No  % Total  
81 81% 19 19% 100 
 
The above table shows that 81% of total respondents agreed thatpark reduce a chance of delinquent 
behaviour among the youth. While 19% of total respondents do not agreed about the statement  
 Table No.6 Showing that Parks play a vital role in develops of good qualities i.e.  Brotherhood, 
cooperation, loyalty and respect of others 
Yes  % No  % Total  
64 64% 36 36% 100 
 
 The above table shows that 64% of total respondents agreed that Parks play a vital role in develops of 
good qualities i.e.  Brotherhood, cooperation, loyalty and respect of others.While 35% of total 
respondents do not agreed about the statement  
Table No.7 Showing that park play a vital role in culture development among the youth. 
Yes  % No  % Total  
84 84% 16 16% 100 
 
The above table shows that 84% of total respondents agreed that Parks play a vital role in culture 
development among the youth.While 16% of total respondents do not agreed about the statement  
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Findings 
84% of total respondents opined that that Public park bring positive changes and modification in the 
behavior of youth75% of total respondents opined that that Public parksthat Parks help in solving the 
problem of each others80% of total respondents agreed that Public Parks plays a vital role in bring the 
people in one platform68% of total respondents agreed that park reduce the chances of stress and 
anxiety among the youth.84% of total respondents agreed that Parks play a vital role in culture 
development among the youth. 
Conclusion Of The Study 
On the basis of findings the researcher conclude that, 
park play important role in daily life. Through visiting Public Park individual can understand about the 
value of different cultures and adopt these easily. Awareness about the benefit of park in daily life and 
also prevent from various unsocial activities. The researcher concluded that park play a vital role in 
decrease pollution, solving daily problem, bring the people in one platform. The researcher also 
concluded that public park play a role of decrees mental disturbance, develop cultural develop, reduce 
stress and anxiety and prevent the youth from various delinquent behaviors. It is concluded that park a 
key role in daily life of youth. 
Recommendations Of The Study 
The following general recommendations were drawn to enable optimal utilization and sustainable 

development of urban parks, 
The Cooperate bodies, NGOs, Educational Institutions, donor communities and the local community who 
should also be empowered on effective urban park utilization and management.    
 The authorities should take serious charge of the Parks through proper maintenance and provision of 
basic Facilities like benches, shades and toilets.  
 The government should review its policies on park management to enable allocation of more resources 
and the system of management and financial sourcing to replicated in the other parks since it had proved 
to be successful. 
 Authority should enact tough penalties for those littering Parks or using Parks as dumping sites and plant 
more trees in all the Parks to improve on the environmental benefits.  
 Regulations and penalties reminders should be posted on all Parks to put the park on check and to 
control misuse and littering.  
The concern authority must be maintained cleanlence, proper facilities of transport and management of 
security for public parks 
. 
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Abstract 
Massage is the systematic manipulation of skin and underlying soft tissue. The masseur uses hands, 
sometime elbows and forearm to stroke, knead, squeeze, shake and compress muscles, tendons and 
ligaments for the purpose to improve health and wellbeing. Sports massage used for the medical aspect 
of athletic injuries and ailments. Sports massage has a great importance in athletic life because it 
provides a variety of benefits to the body. The physical benefits of sports massage on muscle includes 
relief of muscles stiffness and tension, reduce muscle pain, heal strained muscles and sprain ligament, 
improve joint flexibility and range of motion, increase blood flow and enhance athletic performance. The 
focus of this research study was to assess the perception of athletes about massage and its role in the 
maintenance of performance. The target population of this research study was comprised of all the 
players of different sports clubs of District Bannu. Two hundred and six (206) players were randomly 
selected as sample of the study. For the collection of data, the researcher developed a closed form of 
questionnaire. The developed questionnaire personally served by the researcher among the respondents 
and collected back after getting it filled by the respondents. The collected data were tabulated and 
analyzed by using percentage and mean average as statistical tool. After data analysis, the researcher 
arrived at conclusion that sports massage is the basic requirement of athletic performance. The data also 
revealed that the smooth mobility of tissue, complex massage, pre-event and post-physical therapeutic 
exercises are more important to use at the right amount for sports participation.Key words: Athlete, 
Massage, Sports Performance. 
 
Introduction: 
The history of Massage is old as the history of sports. Ithas been used from thousand years ago all over 
the world for the purpose to rehabilitate and relax the body after performing any sort ofphysical activities; 
not only in sports but also in daily use we cannot neglect the importance of massage. Taking a view of 
history then we can find it from china.The Chinese are believed to have practiced the techniques of 
massage as early as 3000 B.C. There are some special points in human body which become relax by 
pressing or rubbing. Chinese also used massage for the purpose of relaxation, with the utilization of 
anmo, a technique developed over many years of experience in finding the points on the body where 
various movements such as rubbing, pressing, and manipulations were most effective. It was considered 
as a treatment of different condition such as musculoskeletal injuries,psychological stress andrelaxation. 
(Casser MP, 2004.) 
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Gallways (2004) disclosed his views that massage is the systematic manipulation of skin and underlying 
soft tissue. The masseur uses hands, sometime elbows and forearm to stroke, knead, squeeze, shake 
and compress muscles, tendons and ligaments for the purpose to improve health and wellbeing.   
Sports massage used for themedical aspect of athletic injuries and ailments. Sportsmassage is one of the 
oldest and most common treatments of medical conditions. Ithave different physiological and 
psychological health benefits which can increase the sports performance of an athlete to an optimal level. 
Some of the experts indicate that sports massage can increase blood flow, decrease swelling, reduce 
muscle tension and neurological excitability, and increase a sense of well-being and has become a highly 
used manual therapy all over the world. (Robertson, A., Watt, J., Galloway.2004) 
Sports massage is slightly different because in this type of massage more concentration is given to 
specific body parts or section and is performed before,during and after participation in any activity. 
According to Krilove,etal(1976) that sports massage is considered as an essential component within 
training program. Sports massage has been suggested as a mean to prepare an athlete for competition, 
as a tool to enhance athletic performance,as a treatment approach to help the athlete recover after 
exercise and competition and as a manual therapy intervention for sports related musculoskeletal injuries. 
Murphy SM, (1996) defined sports massage as “a more vigorous type of massage used to prepare 
athletes for peak performance and uses a combination of techniques including joint mobilization, 
stretching and/or post isometric relaxation, cross-fiber friction, and pressure point massage. 
Sports massage has a great importance in athletic life because it provides a variety of benefits to the 
body. The physical benefits of sports massage on muscle includes relief of muscles stiffness and 
tension,reduce muscle pain, heal strained muscles and sprain ligament, improve joint flexibility and range 
of motion, increase blood flow and enhance athletic performance.According to Goodwin (2009) that a 
massage will speed up recovery, reduce soreness and relieve pain in the body. 
According to Weerapong, Hume and Kolt (2005) report that many coaches, athletes and sports medicine 
personnel believe, based on observations and experiences, that massage can provide several 
physiological benefits to the body; such as increased blood flow, reduced muscle tension and 
neurological excitability, and an increased sense of well-being. 
Regarding to physiological outcomes, Hart, Swanik and Tierney (2005) indicate that a massage is often 
used to help prepare for exercise, expedite recovery from muscle soreness, and enhance athletic 
performance. They further indicate that massage effectively reduces pain and swelling over time. 
According to Benjamin P(1996 ) that  Sport massage may help to optimize positive performance factors 
such as healthy muscle and connective tissues and normal range of motion. Massage is used to minimize 
negative-performance factors such as dysfunctional muscle and connective tissue, restricted range of 
motion, and pain and anxiety. 
 Under the Massage is a popular treatment and rehabilition method   athletes, coaches, and sports 
physicaltherapists 
Statement of the study 
Massage is considered as an important therapy as it plays an important role in the physical as well as 
mental wellbeing of individual. Massage helps to increase joint range of motion, flexibility, enhance 
athletic performance and decrease chance of injuries, muscles tension and pain. The psychological 
wellbeing includes stress reduction, enhanced wellbeing, improved body awareness, pain reduction and 
relaxation. It means that sports massage has a great relation with the development and improvement of 
athletic performance. It can help restore normal function to the body and to prepare it for athletic activity. 
And more important in order to maintain optimal function.so keeping in the view of above points sports 
massage has more importance for performing sports activities so for the purpose to discover and explain 
the fact the researcher decide to conduct a research study under the title “Study regarding the perception 
of Athletes  about the role of massage in sports performance”. 
Objectives of the study 
To investigate the perception of sportsmen about the role of massage from physiological perspectives. 
To investigate the perception of sportsmen about the role of massage from psychological perspectives. 
To compare the perception of sportsmen about the role of massage from psychological and physiological 
perspectives. 
Hypothesis of the study 
H0: there is no significance role of massage for physiological aspects of sportsmen. 
H0; there is no significance role of massage for psychological aspect of sportsmen. 
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H0; there is no significance difference of perception regarding the role of massage from physiological and 
psychological perspectives. 
Significance of the study 
Massage therapy is commonly utilized in athletic settings to prepare athletes for activity, help flush toxins 
after activity, or in the prevention and treatment of athletic injuries. Sports massage is more beneficial for 
performing sports activities.it has a key role in the physiological and psychological wellbeing of an 
individual Not only in sports field but also helpful in routine life.so After this particular research study the 
sportsmen and sports general body will provide more attention towards sports massage. 
 
Methods And Materials 
The methodology is the systematic and theoretical assessment of the methods applied in the field of 
study. It is part of the theoretical analysis of the set of methods and principles associated with a branch of 
knowledge (Kothari,2004). The researcher adopted the following procedures for the purpose to collect the 
required data, to analyze the collected data and to draw the conclusion. 
Population of the Study 
According to Kothari (2004), “A research population is generally a large collection of individuals or objects 
that is the main focus of a scientific query”.The population of this study was comprised of all the players 
participated in different sports clubs at different level of sports activities in the locality of District BannuKp 
Pakistan. 
Sample and Sampling Size 
“Sample size is ancentral feature of any study in which the goal is to make inferences about a population 
from a sample. In practice, the sample size used in a study is determined based on the cost of data 
collection and the need to have enough statistical power.” (Lenth,2001).There are total 72 sports clubs in 
District Bannu KP Pakistan and the total one thousand and twenty eight (1028) players are registered in 
these sports clubs. It is difficult to contact each of the players in the population. So the researcher 
confined his population and taken randomly two hundred and six (206) players by twenty percent (20%) 
of total population. The underneath table shows the detail of sample and sample size 
 
Table N0.1.1 
S. No Game/Event Total Club Total players 
 Football 19 304 
 Cricket 22 352 
 Hockey 8 128 
 Basketball 4 40 
 Volley Ball 16 192 
 Table Tennis 3 12 

 Total 72 1028 

 
Data Collection Tool  
 
For compilation of the required data, the researcher developed a structured and previously tested 
Massage and sports performance scale (DSPS) of three options, that is, in the agreement. Uncertain and 
disagree The code and the weight of each option are 
S.No  Option Code  Weight 
1.   Agree  A 01 
2.  Undecided  UN 02 
3.  Disagree DA 03 
 
Before using of the developed Scale for the collection of data, the develop Scale was made reliable and 
valid such as  
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Validity of the Instrument  
 
A 20 items likert type scale was established to assess the opinion of athletes about Massage and its role 
in sports performance. In emerging the instrument and to make it valid various methods were used. For 
build validity (construct validity evaluates the degree to which the scores from the scale link to other 
methods of theoretical characters (Khan, 2014) and content validity (includes assessments of the degree 
to which the content of a scale relates to what it is intended to measure (Khan, 2014) A variety of 
previous scales Burke (2007), Hoch etal (2008), Boyle (2016) were used. 
 
Reliability of the Instrument  
 
It is believed that the instruments are reliable when they produce the same results whenever they are 
used (Khan, 2008). The author explains that the reliability of an instrument is determined by one or more 
commonly accepted procedures. In estimating the internal consistency reliability, the scale was 
administered to 20 experts in the field of sports sciences, physical education, and education. The 
responses of the experts were gathered and calculated the inter item correlation on items, and the co-
efficient alpha on the whole scale. The Cronback alpha of the scale was measured as 0.87 which is highly 
reliable 
 
Mode for Data Collection  
The scale developed is personally distributed by the researchers in the center of the selected population 
and collected after it is filled by the respondents. 
 
Presentation And Analysis Of Data 
Data collected form the respondents were analyzed by using percentage and mean average as statistical 
tool. The analysis are shown in tables 1,2 ,3 and 4. 
Data Analysis 
For the analysis of data the researcher  used  Statistical Package for Social Sciences (SPSS) as 
statistical tool. 
Statistical Analysis of data Test of Hypothesis 1: 
H0: there is no significance role of massage for physiological aspects of sportsmen. 
Test of Hypothesis 1: There is no significant role of massage (as perceived by sportsmen) in athletic 
performance (in line with objective 1) 
Table-2.1: Role of massage for physiological aspects of sportsmen 
Model Summary 
Model R R Square F Sig. 
1 .148a .022 5.103 .025 (b) 
a. Predictors: (Constant), Massage 
 
Coefficientsa 

Unstandardized Coefficients Standardized 
Coefficients 

Model 

B Std. Error Beta 

t Sig. 

(Constant) 2.405 .326  7.380 .000 1 
Massage .192 .085 .148 2.259 .025 

a. Dependent Variable: sports performance 
 
Table 2.1 show the role of massage for the physiological aspects of sportsmen. The R square is .022 
which means 2% role of massage for physiological aspects of sportsmen. The B is .192 (p=0.025 which 
mean total 1 unit increase in massage will cause .192 unit overall increase. 
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Result & Discussion 
The present study indicates that majority of the players  opined that sports massage has a great role in 
the enhancement of sorts performance.The present research study is also supported by Hemmings 
(2000) as they concluded that sports massage can be useful for factors related to a person's 
psychological condition. Robertson et al(2004) also  examined the effects of massage on lactate 
clearance, muscular power output, and fatigue after bouts of high intensity training.Study conducted by 
Sng Bee.(2012), also supported  the present study by stating that good communication skills not only 
important for teacher but it is also important for students for their academic success.  The present study 
indicated that effective teaching not only depends upon the knowledge base of the teacher but also it is 
related with method and style of teacher communication skills. The findings of the study conducted by 
Cohort Nominate (2016) ,also inline of the present study because he concluded Teaching is generally 
considered as only fifty percent knowledge and fifty percent interpersonal or communication skills similarly 
it is not necessary for a teacher to have good knowledge but it is also necessary for a teacher to have a 
good communication skills.  It was finding out by the present research study that good communication is 
not only important for a teacher but students also need to have good communication skills. Same result 
also found by David Andrade,(2015) according to that Communication is dominant factor effecting the 
academic achievements of the students. The author further argued that good communication not only 
important for a teacher but it is also very important for students for promoting their academics. 
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Abstract 
The purpose of the present study was to investigate the emotional intelligence- between throwers and 
jumpers. To attain the purpose of the study inter-collegiate level 50 throwers and 50 jumpers were 
selected as sample from different colleges under Bangalore University- Bangalore in the year of 2017-18. 
The subject’s age ranges from 20-25 years.  The data for the study were collected by using closed ended 
questionnaire method.. The scores on Emotional intelligence were collected by Emotional intelligence 
Inventory prepared by Dr Sam Sunanda Raj & Jayaraj B (1998). To find out the significance of Mean 
difference between throwers and jumpers, Statistical technique ‘t’ test was used to compare the emotional 
intelligence between selected groups. The results revealed that there was no significant difference found 
in throwers and jumpers.Key Words: Emotional Intelligence, Inter Collegiate, Throwers and Jumpers 
Introduction  
 Physical education is most important factor of common education. It is the education through 
physical activities. The aim of the education is overall development of human being. The aim of the 
physical education is not out of common education it helps to overall development of child through 
physical activities. 
 Today sports has considered as international discipline as it develops international understanding 
and universal brotherhood. Sports develop national character and also it provides to fullest self 
expression to man and it is one of the fundamental needs. Human being is considered as an intellectual 
animal that wants to participate in physical activities to attain personal achieve growth and development 
and to maintain good health. It is natural is both quality and a child to participate in activities like running, 
jumping, throwing etc. Sport is a dynamic, creative, continuous process which gives meaning to reflect 
and the values believe and ethics of participation. Sports is a chief component in promoting friendship, 
peace and understanding between people society and country because the trouble free delight come only 
from sport. 
 Jumps and Throws are very popular events in sports arena especially in track and field and draw a 
great amount of attention from athletes and spectators. Jumps and Throws are two complex tasks that 
require high neuromuscular demand and psychological attainment in all aspects to perform at peak 
levels. In this study I have focused on the influence of psychological factor delimited to emotional 
intelligence variable on Jumps and Throws events. 
  Psychology is the study of human behaviour and human relationship. Sports psychology means 
applying psychological theories and concepts to aspects or sports such as coaching and teaching. Sports 
psychology is concerned with analyzing human behaviour in various types of sport settings. It is 
individuals’ behaviour acting individually and acting in a group. This sport psychologist uses psychological 
in assessment techniques and intervention strategies are on effort to help individuals to achieve their 
optimal performance. 
 Mayer and Salovey (1997:5) defined Emotional Intelligence (EI) as “the ability to perceive 
emotions, to assess and generate emotions so as to assist thought, to understand emotions and 
emotional knowledge, and to reflectively regulate emotions so as to promote emotional and intellectual 
growth”. Petrides (2011:657) states that there are two EI constructs (trait and ability), differentiated by the 
methods used to operationalise them. Trait EI is measured via self – report questions, whilst ability EI is 
measured using maximum performance tests, i.e. questions that have ‘right’ or ‘wrong’ answers (Petrides, 
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2011:657). Trait EI is formally defined as a “constellation of emotional self-perceptions located at the 
lower levels of personality hierarchies” (Petrides, Pita, and Kokkinaki 2007:283). 
 Emotions play an important role in sport performance (jones 2003:471). The research below 
supports this, High EI has been proven to be beneficial for athletes of team sports improving their 
performance. Crombie, Lombard, and Noakes (2009) found that team EI scores gained through ability 
test in cricket were positively related to the team’s performance over two seasons. This suggests that 
team EI scores are a significant predictor of sports performance. According to Zizzi et al (2003), an 
athlete must recognise their emotions, as well as their teammates and opponents emotions, in order to 
perform well in team sports. 
 Moreover, at the individual level higher EI was found to be positively related to the use of 
psychological skills, such as imagery and self-talk (Lane, Thelwell, Lowther, & Devonport 2009)which 
have been proven to aid performance. Another positive effect EI is found to be related to task- oriented 
coping in table tennis players for different stressful situations (Laborde & Salinas, in press). Facing stress 
and anxiety is common for all athletes. Especially those that are to perform at the highest level, they in 
particular must cope appropriately with stress when under lots of pressure. Hassan alian (2005) in an 
investigation under the title of comparison of emotional intelligence of champions and athletes of 
groupand individual sports with non athlete individuals came to the final result that non athletes in terms 
of emotional intelligence, intra-individual intelligence, inter-individual intelligence, adaptability, stress 
control and common temperament. In addition, difference of athletic champions from other athletes, in 
addition to the above mentioned aspects, in sub emotional self-consciousness tests, i e. Self-
assertiveness, self-regard, independence, intimacy, accepting social responsibility, problem solving, 
reality test, stress endurance, shock control and optimism was significant. Level of inter-personnel 
intelligence in athletes of group sports was more than athletes of individual sports. Besharet, abbasi 
&mirza Kamsefidi (2005) in an investigated under the title of “Athletic success in group and individual 
sports based on emotional intelligence” came to the final decision that there is a positive relationship 
between emotional intelligence and athletic success in group and individual sports.  
 
Purposes Of The Study: 
  The main purpose of this study was to assess the Emotional-Intelligence level of Jumpers and 
Throwers of Bangalore University-Bangalore.  
  The secondary purpose of this study was to compare the Emotional Intelligence level among 
Jumpers and Throwers of Bangalore University-Bangalore. 
Statement Of The Problem:    
 “Whether any significant difference among the Jumpers and Throwers of Bangalore University-
Bangalore”. 
HYPOTHESIS:- 
  It was hypothesised that there was a high level of Emotional Intelligence in selected groups of 
Bangalore University-Bangalore”. 
  It was hypothesised that there was a significant difference in compare to Jumpers and Throwers of 
Bangalore University-Bangalore. 
Methodology:           
Tools:        
  As discussed earlier the main purpose of the study was to investigating the “Emotional Intelligence 
level” among Jumpers and Throwers of Bangalore University-Bangalore. For this purpose the 
standardized Emotional Intelligence Inventory developed by “Dr Syam Sunanda Raj & Jayaraj” was 
administered.  Questionnaire has twenty-six items (26) every question has five possible responses, i.e. 1-
strongly agree(SA), 2-agree(A), 3-undecided(UD),  4- disagree(D), 5- strongly disagree(SD). The items 
are stated in such a way that if the answer is positive, says SA-five points, A-four points, UD-three points, 
D-two points and SD- one point. The questions are 1,5,8,11,14,15,17,19,20,21,23 and 26 are positive 
items and the questions 2,3,4,6,7,9,10,12,13,16,18,22,24 and 25 are negative items. As such scoring will 
be done in reverse order. Therefore the higher score on the scale greater the degree of emotional 
intelligence and vice-versa.  
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Subjects: 
 To achieve the objective of present study 100 players were chosen. Equally same number from 
Jumpers and Throwers who were participated the inter-collegiate athletic tournament in the year 2017-
2018 of Bangalore University- Bangalore were chosen randomly as the subjects. The subjects for this 
study the age limit was restricted in the range of 20-25 years. 
Testing Procedure: 
 For the purpose of this study the above mentioned standardized questionnaire were administered 
individually to each subject. At the beginning of testing, the investigator approached to subjects and their 
coaches at personnel to help in the data collection. The investigator briefly explained the objective and 
clarifies questions from the subjects and given appropriate time to finish the test. After completion of test 
immediately collected response sheets by investigator.     
Table: Subjects Classification according to their Scores. 
SL NO SCORES CLASSIFICATION 

1 26-49 “Low” Emotional Intelligence 

2 50-92 “Moderate” Emotional Intelligence 

3 93-130 “High” Emotional Intelligence 

  
Statistical Procedure 
The following statistical techniques ‘t’ ratio was calculated to find out the significance of the difference 
between the mean and standard deviation of the “Jumpers and Throwers”.  
Analysis Of The Data 
 The significance of the difference among the means of “Jumpers and Throwers” was found out by 
comparison. The date were analysed and dependent t test was used with 0.05 levels of confidence. 
 
TABLE-1:Comparison of Emotional Intelligence among Jumpers and Throwers. 
SL NO Variable Game Mean SD Df ‘t’- value 

 
1 

 
Jumpers 
(N-50)  

 
87.18 

` 
11.34 

 
2 

 
 
“Emotional 
Intelligence” 

 
Throwers 
(N-50) 

 
83.42 
 

 
14.02 

 
 
98 
 
 

 
   
    1.574* 
 

Significance level at 0.05, df (98) =1.658 
The table shows that the mean values of “Jumpers and Throwers” on “Emotional Intelligence” were 87.18 
and 83.42 respectively. This indicates that both groups have a “Moderate” level of Confidence and the SD 
of “Jumpers and Throwers” was 11.34 and 14.02 respectively. The obtained ‘t’ratio was 3.274* since the 
obtained calculated value was lesser than table value of 1.658 for significance at 0.05 level with 98 
degrees of freedom it was found to be statistically in-significant. The result of the study showed that there 
was a no-significant difference between both groups in Emotional Intelligence level and the hypothesis 
was rejected. 
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FIGURE: A graphical representation shows the mean and SD of “Self Confidence 
level between Team game players and Individual game players”   
 

 
 
Results: 
             From the statistical analysis it was concluded that the “Throwers and Jumpers” were having 
moderate “Emotional Intelligence” level and there is no significant difference among “Throwers and 
Jumpers” in comparison. 
 
Conclusion: 
 There is strong evidence to confirm that EI has a major role in sport and that it is beneficial for 
performance. It is worth remembering that being ‘emotionally intelligent’ is not about having a positive 
outlook or cheery personality, it is about emotionally intelligent athletes being more to cope with the full 
array of emotions that accompany the challenges of sports participation allowing them to perform to a 
higher standard. for this reason,  given the effect of emotional intelligence in educational, occupational 
and social success of training programmes for enhancing emotional intelligence in all people especially 
athletes it is much necessary . 
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Abstract 
Obesity is a major health issue in current scenario .Women are more prone to  gain weight as age 
progress. The aim of this study is to assess the prevalence of obesity  among married and unmarried 
women using BMI .This  descriptional  cross sectional study was  conducted  in vellore  of Tamilnadu  
among Married  and unmarried women. 20 married women who were not having children   and  20 
unmarried women aged  between 20-35 years were selected by random sampling method. Married 
women who were not having children Questionnaire was used to record the socio-demographic profile of 
women after obtaining informed consent.The body mass index (BMI) was calculated using Quetelet 
index. Datas were analysed using Mean ,percentage and t test .Results showed  that majority of both 
married and unmarried women  were  unemployed   and  there was  significant difference in BMI among 
married(not having children) and unmarried  women at  P < 0.05.Among married women majority of 55% 
were found   to be overweight and 60% unmarried women were found to be having normal weight. 
Key words :obesity,married women,unmarried women, body mass index. 
 
Introduction . 
Overweight and obesity are major risk factors for a number of chronic diseases. An esti-mated 300,000 
people die each year of illnesses related to obesity, more than the number killed by pneumonia, motor 
vehicle accidents and airlines crashes combined [1]. Obesity is increasing around the world. High body 
mass index now ranks with major global health problems. While some studies have found that current 
marital status is itself correlated with body weight and obesity [2], other research suggests that marital 
transition—the act of moving from one marital status to another—is also important in predicting body 
weight changes and the behavioral risk factors associated with weight gain [2]. BMI is frequently used in 
population studies because of its ease of determination and well-supported association with mortality and 
health effects. Body Mass Index (BMI) is a simple index of weight-for-height that is commonly used to 
classify underweight, overweight and obesity in adults. It is defined as the weight in kilograms divided by 
the square of the height in metres (kg/m2) Marital status (MS) has also been shown to be associated with 
BMI and most cross-sectional studies tend to find that married people are more often overweight and 
obese than those living alone; however, important variations exist according to gender and ethnicity [3,4]. 
 
Methodology. 
 
This descriptional   cross sectional study was  conducted  in vellore  of Tamilnadu  among Married (not 
having children) and unmarried women. Samples were selected by organizing medical camps.Both men 
and women  of different  age  groups  attended the camp .Among them twenty married and  unmarried 
women aged 20-35 years were selected by random sampling method.  
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Pregnant women were excluded from the study. Questionnaire was used to record the socio-
demographic profile of women after obtaining informed consent. Height was measured using stadiometer 
and weight was measured using electronic weighing machine. The body mass index (BMI) was calculated 
using Quetelet index. Asian classification of obesity[5] was used . The independent variables considered 
for this analysis were married(not having children)  and unmarried women. Dependent variables include 
age, and marital status.. Analysis was done in Microsoft excel and SPSS version 20.0.Datas were 
analysed using Mean ,percentage and t test . P < 0.05 was taken as significant. 
 
Results. 
Obtained datas were analysed .The table-1 below shows the Mean Standard deviation and Obtained t 
value of BMI level among married and unmarried women. 
Table- I Mean Standard deviation and Obtained t val ue of BMI level among married and unmarried 
women. 

Name of the 
Group 

Mean 
BMI SD Obtained 

   t Value 
Table 
 t Value 

Married 26.5 2.264554 1.99 

Unmarried 18.775 1.476092 
6.1871* 

 
  * significant at .05 level of confidence. 
The mean value of married women is  26.5 and unmarried women is 18.775. The standard deviation of 
married group is 2.264554 and unmarried is 1.476092. The obtained t value  6.1871 is greater than the 
table value of 1.99 at .05 level of confidence and hence it  is  significant. 
The number  of married and unmarried women  were categorized according to their BMI Values as 
underweight, normal ,overweight and obese. Table -2 shows the assessment of BMI   among  Married 
and Unmarried                           
  Table-2:BMI  Assessment  Among Married and Unmarr ied Women 

 
UNDERWEIGHT 

 
     NORMAL 

 
OVERWEIGHT 

 
      OBESE 

 
S.NO 

 
MARITAL 
STATUS No % No % No % No % 

1 MARRIED 2 10 5 25 11 55 2 10 
2 UNMARRIED 5 25 12 60 2 10 1 5 
 
Among married  women  10% were found to be underweight,25% were found to be having normal 
weight,11% were found to be Overweight  and 10% were found to be obese. Among  unmarried  women  
25% were found to be underweight,60% were found to be having normal weight,10% were found to be 
Overweight  And 5% Were Found To Be Obese. 
Discussion 
The results of the study shows that  there is significant difference in BMI Values between  married and 
unmarried women. Mean BMI value of Unmarried group showed that they were having normal weight, but 
mean BMI value of married group depicted they were overweight. Though married women were not 
having children they found to be over weight than unmarried  women .Marriage gives  new responsibilities 
and a married woman  feels exhausted in Managing work and  household chores  Chaotic eating pattern 
often leaves women   putting on weight[6]. They often feel stressed with the new set of responsibilities 
which is one of major cause of weight gain. Similar results were observed by Klos LA et al 2013[7]They 
examined the relationship between marital status and weight related variables  among adult individuals 
and  concluded that marital roles appear to influence their perceived and desired weight, suggesting that 
weight management interventions should be sensitive to both marital status and gender differences. 
Al-Malki JS   et al 2003[8] conducted a study to determine the prevalence of overweight and obesity in 
Saudi females of childbearing age. results of the study showed Significant increase in the prevalence of 
both overweight and obesity with age. Unmarried and married females were compared and the latter had 
a higher prevalence of both overweight and obesity compared to the former.. The prevalence of 
overweight and obesity was higher amongst a group of married women than among a group of single 
women and concluded that there is an urgent need to spread awareness about obesity, its consequences 
and ways and means of prevention among the females. 
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Conclusion. 
Obesity is  one of the most pervasive, chronic diseases in need of new strategies for medical treatment 
and prevention. In general, married women were more likely to be overweight and obese than  un married 
individuals. The results concludes  that married women (not having children) were overweight and 
unmarried women were  having normal weight. 
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Abstract 
The purpose of the study was to find out the effects of Resistance, Suryanamaskar and Combined 
Training with almond supplementation on low density lipoprotein and blood glucose among overweight 
school children. To achieve the purpose of this study, sixty (N=60) overweight school children were 
selected from Sri Iyappa Matriculation Higher secondary school, Shozhanganallur in Chennai district, 
Tamil Nadu, India  were selected as subject at random and their age group ranged between 11 to 14 
years. Female Overweight school children selected for this research. The selected sixty overweight 
school children were divided into four equal groups consisting of fifteen (n=15) subjects each. The 
selection of control and experimental groups were done at random. Experimental Group I underwent 
resistance training with almond supplementation for three days per week. Experimental Group II 
underwent suryanamaskar training with almond supplementation for three days per week. 
Experimental Group III underwent combined training with almond supplementation for three days per 
week and group IV acted as Control Group. Subjects who were in the control group were not 
exposed to any experimental training and supplementation for the period of 12 weeks. Low density 
lipoprotein and blood glucose were selected as dependent variables and independent variables are 
resistance training, suryanamaskar,combined training and almond supplementation. The data was 
collected before and after the experimental treatment period. Analysis of Covariance (ANCOVA) and 
Scheffe’s post hoc test was used in this study. It was concluded that low density lipoprotein and blood 
glucose level was significantly decreased due to the influence of twelve weeks of resistance, 
suryanamaskar and combined training with almond supplementation comparing to the control group. 
Key Words: Low density lipoprotein, Blood glucose, Resistance training, Suryanamaskar training, 
combined training. 
 
 
Introduction 
 Obesity has reached epidemic proportions in India, according to some studies 5% of the population 
are affected by morbid obesity. As many as 135 million Indians are currently battling obesity and tackling 
related health issues. In developing countries such as India, especially in urban populations, childhood 
obesity is emerging as a major health problem. Studies from metropolitan cities in India have reported a 
high prevalence of obesity among affluent school children. Overweight in children and adolescents are 
gradually becoming a major Public health problem leads to major risk factors for number chronic 
diseases, including diabetes, cardiovascular diseases and cancer.  
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Purpose of the Study 
 The purpose of the study was to find out the effects of resistance, suryanamaskar and combined 
training with almond supplementation on low density lipoprotein and blood glucose among overweight 
school children. 
Methodology 
 To achieve the purpose of this study, sixty (N=60) overweight school children were selected from 
Sri Iyappa Matriculation Higher secondary school, Shozhanganallur in Chennai district, Tamil Nadu, India 
were selected as subject at random and their age group ranged between 11 to 14 years. Female 
Overweight school children selected for this research. The selected sixty overweight school children were 
divided into four equal groups consisting of fifteen (n=15) subjects each. The selection of control and 
experimental groups were done at random. Experimental Group I underwent resistance training with 
almond supplementation for three days per week. Experimental Group II underwent suryanamaskar 
training with almond supplementation for three days per week. Experimental Group III underwent 
combined training with almond supplementation for three days per week and group IV acted as Control 
Group. Subjects who were in the control group were not exposed to any experimental training and 
supplementation for the period of 12 weeks. The pre and post test was conducted before and after the 12 
weeks of experimental period.  Low density lipoprotein and blood glucose were selected as dependent 
variables and independent variables are resistance training, suryanamaskar, combined training and 
almond supplementation. Analysis of Covariance (ANCOVA) was used to find out the significant 
differences between the pre test and post test for low density lipoprotein and blood glucose and post hoc 
test was used to find out the paired means differences the groups. 
Analysis Of Covariance Of Low Density Lipoproteins 
The following tables illustrated the statistical results to the effects of resistance training, surya namaskar 
and combined training with almond supplementation on low density lipoproteins of overweight school 
children and ordered adjusted means the groups under study. 
Table – I :Computation Of Analysis Of Covariance On Low Densit y Lipoproteins  
(Scores in mgs/dl) 

Means 
Exp 
Group I 

Exp 
Group II 

Exp  
Group III 

Control 
Group 

SV SS df MS 
Obtained 
‘F’ 

B 544.58 3 181.53 Pre test 
121.53 123.67 124.60 116.80 W 7281.07 56 130.02 

1.40 

B 3288.18 3 1096.06 Post test 
111.07 104.07 97.60 117.33 W 6020.80 56 107.51 

10.19* 

B 4981.11 3 1660.37 Adjusted 
post test 111.15 102.65 95.53 120.73 W 2443.76 55 44.43 

37.37* 

*Significant. F ratio for 3 and 56 = 2.77 and 3 and 55 = 2.77 (0.05 level) 
TABLE - I (a):Computation Of Scheffe’s Post Hoc Tes t Ordered Adjusted Final Mean Difference Of 
Low Density Lipoproteins 
(Scores in mgs/dl) 

Control 
Group 

Experimental 
Group I 

Experimental 
Group II 

Experimental 
Group III 

MD CI 

120.73 111.15 - - 9.58* 7.02 
120.73 - 102.65 - 18.08* 7.02 
120.73 - - 95.53 25.20* 7.02 
- 111.15 102.65 - 8.50* 7.02 
- 111.15 - 95.53 15.62* 7.02 
- - 102.65 95.53 7.12* 7.02 
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Figure – 1:Bar Diagram Showing The Pre And Post Tes t Means Of Low Density Lipoproteins  
(Scores In Mgs/Dl) 
 

(  
 
Discussion on the Findings of Low Density Lipoproti n 
 The analysis of co-variance of Low Density Lipoprotein indicated that experimental group I 
(resistance training), experimental group II (suryanamaskar training), experimental group III (combination 
of resistance and suryanamaskar training) were significantly decreased than the control group on Low 
Density Lipoprotein. It is due to the influence of twelve weeks of resistance, suryanamaskar and 
combined training with almond supplementation. 
 The finding of the study showed that experimental group III (combination of resistance and 
suryanamaskar training) had reduced Low Density Lipoprotein more than the experimental group I and 
experimental group II. This study revealed that together with resistance, suryanamaskar and combined 
training methods almond supplementation also helps to decrease the low density lipoprotein in 
overweight school children. 
Result on Blood Glucose   
The following tables illustrated the statistical results to the effects of surya namaskar, resistance training 
and combined training with almond supplementation on glucose of overweight school children and 
ordered adjusted means the groups under study. 
 
Table – II :Computation Of Analysis Of Covariance On Glucose  
(Scores in mgs/dl) 

Means 
Exp 
Group I 

Exp 
Group II 

Exp Group 
III 

Control 
Group 

SV SS df MS 
Obtained 
‘F’ 

B 61.65 3 20.55 Pre test 
102.27 100.87 102.27 99.87 W 1059.33 56 18.92 

1.09 

B 494.05 3 164.68 Post test 
97.60 94.27 92.27 99.67 W 622.80 56 11.12 

14.81* 

B 607.441 3 202.48 Adjusted 
post test 97.07 94.52 91.74 100.48 W 292.64 55 5.32 

38.06* 

*Significant. F ratio for 3 and 56 = 2.77 and 3 and 55 = 2.77 (0.05 level) 
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TABLE –II (a):Computation Of Scheffe’s Post Hoc Tes t Ordered Adjusted Final Mean Difference Of 
Glucose 
(Scores in mgs/dl) 

Control 
Group 

Experimental 
Group I 

Experimental 
Group II 

Experimental 
Group III 

MD CI 

100.48 97.07 - - 3.41* 2.43 
100.48 - 94.52 - 5.96* 2.43 
100.48 - - 91.74 8.74* 2.43 
- 97.07 94.52 - 2.55* 2.43 
- 97.07 - 91.74 5.33* 2.43 
- - 94.52 91.74 2.78* 2.43 

 
Figure 2 :Bar Diagram Showing The Pre And Post Test  Means Of Glucose 
(Scores in mgs/dl) 

 
Discussion on the Findings of Blood Glucose 
 The analysis of co-variance of Blood Glucose indicated that experimental group I (resistance 
training), experimental group II (suryanamaskar training), experimental group III (combination of 
resistance and suryanamaskar training) were significantly decreased than the control group on blood 
glucose. It is due to the influence of twelve weeks of resistance, suryanamaskar and combined training 
with almond supplementation.The finding of the study showed that experimental group III (combination of 
resistance and suryanamaskar training) had reduced blood glucose level more than the experimental 
group I and experimental group II. The findings of the study showed that resistance, suryanamaskar and 
combined training methods used to decrease the blood glucose level in the overweight school children 
together with almond supplementation. 
Conclusions 
 Within the limitation of this study, the following conclusions were drawn. It was concluded that 
twelve weeks resistance, suryanamaskar and combined training with almond supplementation helps to 
reduce low density lipoprotein and blood glucose level significantly in the overweight school children. But 
particularly the combined training group had significantly decreased the low density lipoprotein and blood 
glucose level in the overweight school children than resistance and suryanamaskar training groups.  
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Abstract 
The purpose of the study was to find out the effects of Resistance, Suryanamaskar and Combined 
Training with almond supplementation on selected serum electrolytes among obese school children. To 
achieve the purpose of this study, sixty (N=60) obese school children were selected from Sri Iyappa 
Matriculation Higher secondary school, Shozhanganallur in Chennai district, Tamil Nadu, India were 
selected as subject at random and their age group ranged between 11 to 14 years. Female Obese 
school children selected for this research. The selected sixty obese school children were divided into 
four equal groups consisting of fifteen (n=15) subjects each. The selection of control and 
experimental groups were done at random. Experimental Group I underwent resistance training with 
almond supplementation for three days per week. Experimental Group II underwent suryanamaskar 
training with almond supplementation for three days per week. Experimental Group III underwent 
combined training with almond supplementation for three days per week and group IV acted as 
Control Group. Subjects who were in the control group were not exposed to any experimental training 
and supplementation for the period of 12 weeks. Serum sodium and serum pottasium were selected as 
dependent variables and independent variables are resistance training, suryanamaskar and combined 
training. The data was collected before and after the experimental treatment period in the dependent 
variable such as serum soidum and serum pottasium through blood samples. Analysis of Covariance 
(ANCOVA) and Scheffe’s post hoc test was used in this study. It was concluded that serum sodium and 
serum pottasium level significantly decreases due to the influence of twelve weeks of resistance, 
suryanamaskar and combined training with almond supplementation to compare to the control group. 
Key words: serum sodium, serum pottasium, Resistance training, Suryanamaskar training, combined 
training. 
 
Obesity 
 Obesity is characterized by obese and fatness. It is due to over eating and caloric abundance. It 
commonly occurs in school children and an adolescent population. Obese is the result of imbalance 
between calorie intake and calorie expenditure as energy. The intake of food will be higher, but the 
expenditure of energy will be lesser because of lesser physical work. The unspent calories become 
converted into fat accumulated in the body as fat.  
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 Obesity is a health hazard. It increases the possibility of heart disease. This is mainly because 
about two- thirds of mile of blood vessels are required for each pound of additional adipose tissue. Thus 
excess weight is likely to impose a great additional work load on the heart. Obesity has damaging 
psychological consequences. This is particularly true for obese children who tend to feel isolated and 
rejected by their peers. The terms obese and obesity often are used interchangeably, but technically they 
have different meanings. 
 
Purpose Of The Study 
 The purpose of the study was to find out the effects of resistance, suryanamaskar and combined 
training with almond supplementation on selected serum electrolytes among obese school children. 
 
Methodology 
 To achieve the purpose of this study, sixty (N=60) obese school children were selected from 
Sri Iyappa Matriculation Higher secondary school, Shozhanganallur in Chennai district, Tamil Nadu, 
India were selected as subject at random and their age group ranged between 11 to 14 years. 
Female Obese school children selected for this research. The selected sixty obese school children 
were divided into four equal groups consisting of fifteen (n=15) subjects each. The selection of 
control and experimental groups were done at random. Experimental Group I underwent resistance 
training with almond supplementation for three days per week. Experimental Group II underwent 
suryanamaskar training with almond supplementation for three days per week. Experimental Group 
III underwent combined training with almond supplementation for three days per week and group IV 
acted as Control Group. Subjects who were in the control group were not exposed to any 
experimental training and supplementation for the period of 12 weeks. The pre and post test was 
conducted in the dependent variables such as serum sodium and serum pottasium the collection of 
blood sample in the obese school children before and after the 12 weeks of experimental period.  
Analysis of Covariance (ANCOVA) was used to find out the significant differences between the pre test 
and post test for serum sodium and serum pottasium and post hoc test was used to find out the paired 
means differences the groups. 
 
Analysis Of Data 
Result On Serum Sodium 
The following tables illustrated the statistical results to the effects of resistance training, surya namaskar 
and combined training with almond supplementation on serum sodium of obese school children and 
ordered adjusted means the groups under study. 
 
Table-Icomputation Of Analysis Of Covariance On Ser um Sodium 
(Scores in mmol/l) 

Means 
Exp 
Group I 

Exp 
Group II 

Exp Group 
III 

Control 
Group SV SS df MS 

Obtained 
‘F’ 

B 34.58 3 11.53 Pre test 
144.07 143.13 144 142.20 W 551.07 56 9.84 

1.17 

B 224.18 3 74.73 Post test 
143 140.33 138.87 143.60 W 470.67 56 8.40 

8.89* 

B 296.94 3 98.98 Adjusted 
post test 142.47 140.49 138.39 144.45 W 172.23 55 3.13 

31.61* 

*Significant. F ratio for 3 and 56 = 2.77 and 3 and 55 = 2.77 (0.05 level) 
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Table -I (A):Computation Of Scheffe’s Post Hoc Test  Ordered Adjusted Final Mean Difference Of 
Serum Sodium 
(Scores in mmol/l) 

Control 
Group 

Experimental 
Group I 

Experimental 
Group II 

Experimental 
Group III 

MD CI 

144.45 142.47 - - 1.97* 1.86 
144.45 - 140.49 - 3.95* 1.86 
144.45 - - 138.39 6.06* 1.86 
- 142.47 140.49 - 1.98* 1.86 
- 142.47 - 138.39 4.08* 1.86 
- - 140.49 138.39 2.10* 1.86 

 
FIGURE 1:BAR DIAGRAM SHOWING THE PRE AND POST TEST MEANS OF SERUM SODIUM 
(SCORES IN MMOL/L) 
 

 
 
 Discussion On The Findings Of Serum Sodium 
In this work, the analysis of covariance of sodium was carried out in three different Experimental Groups 
with the inclusion of resistance training, surya namaskar and combined training with natural fat reduction 
supplementation. The same analysis was carried out in another group called the Control Group without 
inclusion of training. From these analyses, it was found that the results obtained from the Experimental 
Groups had significant influences in the sodium. 
It was interesting to note that the results obtained from Experimental Group III had more significant effect 
then Experimental Group I, Experimental Group II and Control Group on the decreased sodium. Further, 
the results obtained from Experimental Group II had significant influenced on sodium than Control Group. 
 
Result On Serum Pottasium 
The following tables illustrated the statistical results to the effects of resistance training, surya namaskar 
and combined training with almond supplementation supplementation on potassium of obese school 
children and ordered adjusted means the groups under study 
 
 
 
 
 
 



58 

 

 
 
 
TABLE –II:Computation Of Analysis Of Covariance On Serum Potassium 
(Scores in mmol/l) 

Means 
Exp 
Group I 

Exp 
Group II 

Exp Group 
III 

Control 
Group 

SV SS df MS 
Obtained 
‘F’ 

B 0.12 3 0.04 Pre test 
4.05 4.11 4.14 4.03 W 1.70 56 0.03 

1.27 

B 0.89 3 0.30 Post test 
3.95 3.85 3.72 4.05 W 0.64 56 0.01 

26.16* 

B 1 3 0.33 Adjusted 
post test 3.95 3.84 3.70 4.06 W 0.51 55 0.009 

35.71* 

*Significant. F ratio for 3 and 56 = 2.77 and 3 and 55 = 2.77 (0.05 level) 
 
Table -Ii (A):Computation Of Scheffe’s Post Hoc Test Ordered Adjusted Final Mean Difference Of Serum 
Potassium(Scores in mmol/l) 

Control 
Group 

Experimental 
Group I 

Experimental 
Group II 

Experimental 
Group III 

MD CI 

4.06 3.95 - - 0.11* 0.10 
4.06 - 3.84 - 0.22* 0.10 
4.06 - - 3.70 0.36* 0.10 
- 3.95 3.84 - 0.11* 0.10 
- 3.95 - 3.70 0.25* 0.10 
- - 3.84 3.70 0.14* 0.10 

 
Figure 2bar Diagram Showing The Pre And Post Test Means Of Serum Potassium 
(Scores in mmol/l) 
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Discussion On The Findings Of Serum Potassium 
In this work, the analysis of covariance of potassium was carried out in three different Experimental 
Groups with the inclusion of resistance training, surya namaskar and combined training with almond 
supplementation. The same analysis was carried out in another group called the Control Group without 
inclusion of training. From these analyses, it was found that the results obtained from the Experimental 
Groups had significant influences in the potassium. It was interesting to note that the results obtained 
from Experimental Group III(combined training with almond supplementation) had more significant effect 
then Experimental Group I(resistance training with almond supplementation), Experimental Group 
II(suryanamaskar training with almond supplementation)  and Control Group on the decreased potassium. 
Further, the results obtained from Experimental Group II (suryanamaskar training with almond 
supplementation) had significant influenced on potassium than Control Group. 
 
Conclusions 
 Within the limitation of this study, the following conclusions were drawn. It was concluded that 
twelve weeks resistance, suryanamaskar and combined training with almond supplementation helps to 
reduce serum sodium and serum pottasium level significantly in the obese school children. But 
particularly the combined training group had significantly decreased the reduce serum sodium and serum 
pottasium level in the obese school children than resistance and suryanamaskar training groups.  
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Abstract 
Endurance is described as the capacity to resist fatigue during repeated low-intensity contraction. The 
application of endurance is the ability to counter fatigue produced by the strength load components of an 
activity over a prolonged period of time. Since performance levels are greatly reduced without the vital 
contribution of strength, it is an important physiological contributor to over all athletic performance. 
Dominant endurance quality must be taken into account when setting and implementing the tasks of an 
athlete’s endurance training. Middle and long distance specific endurance training programmes must 
attempt to establish the appropriate maximal endurance qualities. For Middle and long distance runners 
the dominant performance strength quality is endurance it is integrated into the performance outcome of 
the middle and long distance event. Modern scientific methods of training players or team place greater 
responsibility on the coaches and physical educators. 
  
Introduction 
Interval training involves multiple bouts of exercise at higher intensities than could be maintained by an 
athlete for durations comparable to those used for endurance training programs Aerobic Endurance 
Training There are several different types of aerobic endurance training - each with a different, specific 
outcome and suitable for different events and sports. The duration, frequency and intensity of sessions 
vary with each form of training leading to different physiological adaptations within the body. The table 
below summarizes the main types of aerobic endurance training and suggested parameters. 
SIGNIFICANCE OF THE STUDY 
The study brings out the influence of interval training on aerobic endurance and anaerobic endurance 
among middle distance runners performance. The study also brings out the influence of interval training 
on aerobic endurance and anaerobic endurance among long distance runners performance. The study 
discovers the most effective endurance between anaerobic and aerobic through interval training. The 
study also discovers the most benefited in terms of performance between middle and long distance 
runners. This study aims to provide the selected interval training program that can be used to improve 
endurance among middle and long distance athletes and coache  in real time. 
PROCEDURE AND METHODOLOGY 
The purpose of this study is to look at the effect of interval training for developing endurance among the 
middle and long distance runners of Hyderabad and to analyze the effects it has on athletes. First, it will 
identify the main components emphasized in middle and long distance training regimes, such as training 
methods. The next section will focus on the findings of research related to middle and long distance 
training regimes.  
Selection of the Subjects:  
Total 30 middle distance and 30 long distance runners regularly participating in the inter collegiate athletic 
meet in the events of middle and long distance of Hyderabad.  
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Selection of the Variables:  
Evaluate the aerobic and anaerobic endurance on middle distance runners and long distance runners. 
To discovers the effect of selected interval training program for enhancing the endurance components 
(aerobic and anaerobic) among long and middle distance athletes. 
Aerobic variables 
Vo2Max,Maximum heart rate 
Anaerobic variables 
Anaerobic capacity,Anaerobic fatigue 
Peak power output(PP),Relative peak power output(RPP) 
Cooper Vo2 Max test 
To undertake this test you will require: 
400 metre track,Stopwatch,Whistle,Assistant 
This test requires the athlete to run as far as pos sible in 12 minutes. 
The athlete warms up for 10 minutes 
The assistant gives the command “GO”, starts the stopwatch and the athlete commences the test. 
The assistant keeps the athlete informed of the remaining time at the end of each lap (400m) 
The assistant blows the whistle when the 12 minutes has elapsed and records the distance the athlete 
covered to the nearest 10 meters. 
Scoring:  There are Cooper test norm tables for general guidelines for interpreting the results of this test 
for adults. There are also several equations that can be used to estimate VO2max (in ml/kg/min) from the 
distance score (a formula for either kms or miles): 
            VO2max = (35.97 x miles) - 11.29 VO2max = (22.35 x kilometers) - 11.29. 
 
 
Brief scheme of training for the middle distance 

1 20% General conditioning – work in the gymnasium sprint drills (may be with 
weighted jacket), circuit training, light weight training with many repetitions, 
total training. 

2 40% Aerobic training; steady runs of 12-16 Km over varied terrain 
3 10% Extensive interval training-10-12 repetitions of 100,200,300m at moderate 

effort with jog recovery of 1-2 minutes. 
4 10% Interval training 15 minutes easy running interspersed with fast shorts 

stretches, up and down hill runs and moderate speed longer stretches. 

 
 
 
 
 
 
Basic 

5 20% Pace endurance 3-6 sets of 1000 to 2000M at 75% effort with 4-6 minutes 
stretches. 

1 10% Hill runs: 10-15 repetitions of about 100-300M moderate slop e, active 
recovery either short 2-3 minutes of long 5-10 minutes. 

2 40% - steady runs at anaerobic threshold of 8-12 Km. 
3 20% -speed endurance: 4-6X (2-3 sets of 3-5 repetition) of 300-500M at 90% 

effort with recovery of 3and 9 minutes 
4 10% Interval training -6-8 KM. 

 
 
Specific 

5 20% - Intensive interval training (faster than basic period). 
1 30% steady runs, Interval training or easy (regenerative) runs 
2 20% Intensive interval, less repetitions, and faster than in previous period and 

in sets of 5, recovery up to 3 minutes. 
3 10% Speed 6-8 fast repetition of 100M-150M, with recovery of 6-7 minutes. 
4 40% Competition pace, at a shorter than race distance, 2-4 repetitions at racing 

pace with at least 10-15 minutes recovery. 

 
 
Competition 

5 10% Competition one per week but some time at other distance. 
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Statistical Procedure:  
In first step, descriptive statistics was employed in which Mean; SD, Minimum and Maximum scores will 
be computed. The required statistical calculations will also be computed with the help of SPSS software. 
The descriptive calculation and‘t’  test will be computed. Then, both the groups will be tested to observe 
the differences among the selected variables. The level of significance will set at .05 level of confidence. 
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Abstract 
Social media is changing the way sports stars, clubs and fans are interacting with each other. From live-
tweeting games, creating snarky memes and cheerleading from the web sphere, spectators are no longer 
simply watching sport, and fans can often get news, insights and commentary straight from the 
source.Singaporean commentator Walter Lim says that social media and sport is ‘a match made in 
heaven’.The instantaneous, intimate and interactive nature of social and mobile technologies make them 
perfect platforms to fuel our sporting desires.Throughout the program, students receive valuable hands-
on training in their focal area that prepares them for fulfilling careers as sports commentators, 
broadcasters, content creators and managers in the sports media world.Students learn how sports media 
messages are distributed and consumed; what role self- and government regulation play in sport industry; 
how consumers of sports media are influenced by sports news and sports organization messaging; and 
the role of sports in selling products as well as promoting ideas.The aim of this lesson is to find out how 
the media affects sport itself, as well as teams and individuals (Equivalent to UK GCSE Physical 
Education)Key Word:Importance, Positive Effects, and Negative Effects. 
 
Introduction  
Sports media students learn about the process of communication within the sporting world. They build a 
foundation based on sports writing, broadcasting, online media, advertising and video production, and 
learn the differences between content rooted in journalism and content rooted in organizational 
communication. 
While fans have taken to social media to share their love of sport, some sporting clubs and athletes are 
finding it more challenging.If social media is making it possible for fans to be more engaged, it’s also 
making it possible for sporting professionals to be more accountable for their public comments and the 
way in which they, in return, engage with their fans and wider community.Social media platforms pose a 
minefield for some users. Posts and updates by sports officials and athletes that could at best be 
described as ‘incautious’ are resulting in those individuals being questioned in the media and sometimes 
being reprimanded and penalized. 
Importance 
Mobile technologies and social media are transforming sports and sports businesses. Here, Andrew Cave 
and Alex Miller chart a digital revolution. More than half a million people converge on the Wimbledon 
Championships each year. While the focus is on the grass courts, businesses traditionally seek to benefit 
from hospitality, sponsorship and networking.However, some of the biggest opportunities to access 
current and potential customers through the tournament now lie away from SW19 through digital and 
social media that also offer greater reach and direct engagement. 
By engaging fans via social media, sports rights holders can open new communication channels with their 
audience that can be measured and valued as a new commercial opportunity with sponsors. Businesses 
that get involved through sponsorships and social media promotions, meanwhile, benefit from increased 
brand affinity and loyalty. 
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Yet sports clubs and businesses are only beginning to appreciate the potential that this offers. Barcelona 
has become the world’s largest sports club on social media with followers expected to approach 150 
million this year. Last year, it worked with sports marketing agency IMG to examine what value social 
media adds to its shirt sponsorship rights. Over one weekend, there were 61 million web impressions of 
the Qatar Foundation’s sponsorship of the club’s shirts. 
“We found there was an extraordinary amount of value that the shirt sponsor of Barcelona was receiving 
on social media, which wasn’t really factored into the sponsorship,” says Rob Mason, managing director 
of IMG Consulting, IMG’s advisory and brand strategy and activation division.“Our work there told us that 
social media is the next great frontier for sports sponsorships. But sports rights holders need to 
understand their social media value, and sponsors need to know what they want from it.” 
Such understanding is developing rapidly, as is the technology to make it happen. In motor racing, the 
Formula E Championship for electric cars has introduced FanBoost, where fans vote for their favorite 
driver to have a power boost in a race. Alejandro Agog, chief executive of Formula E Holdings, says: 
“Through social media, fans are having a real impact on the result of a race. It’s no longer 100pc about 
the skill of the driver and performance of the car. It’s also about fans’ input.”Golf has also dived into social 
media and digital technology. “This has been the biggest sea change for all sports rights holders in the 
past few years,’’ says Mark Lichtenhein, the PGA European Tour’s head of television, digital media and 
technology. ‘‘We now have a dialogue with the fan base. We never had that before. We were just a 
business-to-business industry selling our content to broadcasters and rights to sponsors.” 
Mobile phones and tablets have allowed social media to flourish and now football stadiums such as 
Liverpool’s Anfield and the Etihad Stadium, home of Manchester City, offer fans Wi-Fi, enabling not only 
more interactions at live events but more commercial activity, too. Spectators now have the ability to 
make additional purchases or seat upgrades, for example, from the venue. 
The challenge for businesses is to find ways of measuring the value of social media  
Denise Taylor, chief information officer for AEG, which owns the lease on the O2, says: “There is so much 
business potential. There are opportunities for revenue generation whether through ticketing platforms 
where we can offer up sales on tickets, or build products based on having more customer data.”“You 
have to look more holistically in terms of how it adds value to the brand, its audience reaches. An 
investment in digital media may come back through other revenue streams. The more popular your 
product is, the better rights values you can attract.” 
Technology is crucial to sport-based businesses, whether that’s ticketing software to optimize venues’ 
capacity, e-commerce to raise merchandising sales or stadiums being able to project different advertising 
boards to different world markets from the same events. These initiatives and many others will be 
explored as the Business of Sport Series progresses. 
The media includes any form of promotion of sport, such as: 
TV and Radio - Show (or commentate on) matches and competitions. There are also highlights; 
documentaries and quiz shows about sports! 
Cable and Satellite TV - These show events on a pay-per-view basis 
Ceefax and Teledex - Have up-to-date information about events in the world of sport 
Internet - All teams and major athletes have their own websites where you can find all kinds of information 
about the team/athlete/matches 
Newspapers and Magazines - Print predictions and results, as well as articles about athletes and clubs 
Books and Films - Biographies are big business for ex sports players 
Technology is really important to the coverage of sport in the media. Not only does it allow all of these 
forms of media to be possible, but it also allows features like photo finishes, instant replays, split times 
etc. 
Positive Effects  
The media coverage of sport has good effects: 
Money - Media companies pay for the rights to show a sporting event. Also, sports shown on the tv 
generate more sponsorship 
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Education - People learn the rules of the sport from watching it on TV 
Role models - Seeing good sports people on TV and in newspapers makes them a role model for people 
to look up to 
Inspiration - Media brings sport to people who may not normally get to experience it otherwise. This can 
encourage people to get involved 
Coaching aid - Watching professionals on the TV can help you see how a technique should be performed 
which could help your performance 
Negative Effects 
The media can also have a negative effect on sport: 
Bias - Only the really popular sports get much attention on the TV and in newspapers etc. This doesn't 
help encourage people into the less popular sports 
Lack of Attendance - For matches that are shown on TV, ticket sales often drop 
Overload - There is a lot of sport on TV nowadays, some say too much! 
Attention - Sport stars often complain of too much attention being paid to their private lives 
Demands - The media can put pressure on the organizers of sporting competitions to make the viewing 
experience better for TV audiences. For example, in a previous Olympics, the marathon was run at a time 
which suited TV companies, even though it was at the hottest time of day! 
 
Conclusion 
Sport is a social activity: its production, distribution and reception can best be understood from the 
perspective of a sociological history. Originally conceived to solve computational problems in science, 
defense, and business computer system now augments many human activities, including communication 
and social interaction. Today, millions of people use information technology to work, play, read, learn, 
connect and express themselves. 
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Introduction: 
Yoga is a traditional system of health, holistic living and an ancient science which originated in India with 
its roots in tradition and culture of this country. It has evolved thousands of years ago by the Saints and 
Rishis. The practices of Yoga are widely used globally now by everyone to meet out the increasing 
challenges which are responsible in changing the health care needs. Yoga is the centre of attraction for 
everyone all over the world due to its simplicity, cost effectiveness and efficacy in the management of 
lifestyle as well as psychosomatic disorders. Yoga is a combination of physical postures, breathing 
exercises and meditation to improve and develop one’s inherent powers in a balanced manner. 
 
People from different walks of life are now more aware about Yogic practices and its role not only in 
preservation and promotion of positive health, but also in the prevention and management of various 
diseases/conditions. Scientists and other medical professionals have realized the importance of Yogic 
lifestyle for the prevention and management of stress induced and other psychosomatic disorders.  The 
benefits of Yoga are time-tested, highly economical, simple and useful for all, including the youth  
leading a more healthy, meaningful, balanced and stress free life.   
 
The popularity of Yoga has reached beyond India and the practices of Yoga are performed in many 
countries by the youth. Yoga has no restrictions of region, religion, caste, creed and nationality. It is open 
for all. United Nations has declared 21st June as 'International Day of Yoga'.  
 
Health is defined as being “a state of complete physical, mental and social well-being and not merely the 
absence of disease or infirmity” according to the World Health Organization (WHO).  It also suggests a 
fourth dimension i.e. “spiritual well being”. Overall health is achieved through a combination of physical, 
mental, emotional, social and spiritual well-being.  
 
Here, starts the role of Yoga. It develops our personality in a holistic and balanced way i.e. on physical, 
mental, emotional, social and spiritual planes of living at the same time. Its regular practice enhances our 
capacity and improves the level of confidence. Yoga has the power to transform the youth in leading a 
more healthy, balanced, stress free and meaningful life. It educates the person on do’s and dont’s (five 
Yamas and five Niyamas).  Yogic practices are easy to follow and can be integrated well in our daily 
routine as per the need. The industrialization and fast metropolitan lifestyle have increased the challenges 
before us like pollution, stress, anxiety and so on. Dealing with these, our lifestyle has became faster and 
more mechanical from early morning to late night. The dietary habits are not healthy. Preserved food, fast 
food, junk food, high calorie diet as well as smoking, alcohol, drugs and lack of proper rest and exercise 
have made us impatient resulting in the development of various psychosomatic diseases such as 
diabetes, hypertension, arthritis, back pain, etc. The number of mental illnesses is increasing day by day 
due to these reasons.  
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It is found that a large number of people are suffering from depression, schizophrenia, disorders related 
to use of alcohol and drugs. Yoga as a non- invasive mode of treatment, treats the body and mind 
effectively with its different practices like asanas, pranayama, shatkarmas, surya namaskara , and 
meditation.  Various mental illnesses like anxiety, depression, neurosis, behavioral impairments/disorders, 
anorexia, etc. and other psychosomatic ailments like headache, bronchitis, asthma, diabetes, auto 
immune disorders, etc. can very well be managed through the practice of Yoga.  
 
Stress and anxiety are one of the most common problems of youth. Stress is either physical or mental 
with external or internal causes. Major life changes, work or school, relationship difficulties, financial 
problems, being too busy, and children and family may be considered as common external  causes of 
stress. While chronic worry, pessimism, negative self-talk, unrealistic expectations/perfectionism, rigid 
thinking, lack of flexibility, all-or-nothing attitude are considered as common internal causes of stress.  
Emotional imbalance, instability and anxiety are some of the common manifestations of mental stress. 
These are psychosomatic disease conditions with complaints like headache.  insomnia, twitches, skin 
rashes, digestive disorders, peptic ulcers, colitis, palpitation, high blood pressure, coronary thrombosis, 
dysmenorrhoea etc. Regular practice of asanas, pranayama and meditation has a great role in its 
management.  Asanas stabilize and relax the body and mind, open new thought processes and develop 
focus which ultimately changes the attitude of the practitioner. Practice of deep breathing, yoganidra 
and meditation decreases the pessimistic attitude and brings calmness, internal pleasure and cultivates 
optimistic thoughts.Some healthy lifestyle practices can be incorporated by youth in their lifestyle to make 
it more healthy, balanced and stress free. These practices are good for maintenance of health and 
prevention of diseases. These are simple, cost effective, easy to follow and can be integrated in the daily 
routine as per the need. The natural lifestyle enhances the love and affection between each other and 
develops a bondage of emotions. It promotes calmness, tranquility and optimistic attitude to mind. Some 
of these practices are:   
 
Balanced Eating:   The first and most important practice is balanced eating. Our food must be in natural 
form as far as possible. Our diet must consist of fresh, seasonal fruits, fresh, green leafy vegetables and 
sprouts, etc. in sufficient quantity. Being alkaline, these foods help in improving health, purifying the body 
and rendering it immune to diseases.    
 
Fasting:  Fasting is an important technique of health preservation. It is a process of giving rest to the 
whole digestive system. During this process, the vital energy which digests the food, is completely 
engaged in the detoxification of the body. It is an excellent remedy for removing the disorders of body as 
well as mind.  Weekly fast on fruit juices or fruits is advised to maintain good health.  
 
Regular Exercise:  Regular exercise in some form or Yogic practices is essential for good health. It 
increases the blood circulation and makes the body flexible. It reduces the ageing process and maintains 
sound health. For this purpose, we may select morning walk, running, jogging, practice of Yogasana, 
Surya Namaskara, Pranayama or some physical work like gardening, etc. according to our capacity and 
choice.  Exercise activates the body, boosts energy, develops new and optimistic thoughts along with 
other physiological benefits. Dr. Henry Lindlahr, a well known Naturopath says that “Exercise stirs up the 
morbid accumulations in the tissues, stimulates the arterial and venous circulation, expands the lungs to 
their fullest capacity, thereby increasing the intake of oxygen and most effectively promotes the 
elimination of waste and morbid materials through the skin, kidneys, bowels and the respiratory tract”. 
 
Rest:  Apart from Yogic practices, proper rest i.e. quality sleep is necessary  
for good health. A good sleep gives us freshness, makes us happy and light. Incomplete sleep results in 
stress, anxiety and deteriorates health. Hence, quality sleep should never be compromised.   
 
Adequate water drinking:  Adequate water drinking is good for prevention of disorders and maintenance 
of health. Water dissolves all the toxicity of body and cleanses the body internally.   
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Some golden tips on healthy lifestyle practices to be followed by all are:   
 
1.  Go to bed early at night and wake up early before sun rise (Brahmamuhurta ).   Try to have seven 

hours of sound sleep. 
 
2.  Take simple, balanced and  sattvic diet. 
 
3.  Reduce the quantity of sugar, salt, heavy meals, red chilly, more spices and pickles, etc.  

Minimize the use of tea and coffee. Stop consumption of all intoxicants. Use of ghee and oil may 
be minimized. Vegetarian diet is good for a Yoga practitioner.  

 
4.  Fix the meal time. Take breakfast of fruits or sprouts or dalia after  half an hour of Yoga practice 

in the morning. Whole wheat roti, simple steamed vegetables, salad and butter milk may be taken 
for lunch. The quantity of vegetables and salad should be more than roti.  

 
5.  Water is not advised with the meals. Make a habit of water drinking half an hour before and half 

an hour after taking food. 
 
6.  Daily morning or evening prayer or meditation must be practiced. It relieves the tension and 

stress; energizes the body and mind and brings positive attitude towards life. 
 
7.  Internal and external cleansing of body through Yogic practice and  Shatkarmas is important.  
 
8.  Have faith in Nature. It will make you positive and confident. 
 
9.  Avoid the habit of overeating. Follow the principle of no appetite, no food. Eat when hungry and 

stop eating with some appetite remaining. Keep weekly fasts by taking seasonal fruits.  
 
10.  Maximum walk on foot is advised. This is beneficial for body and  mind. 
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Introduction  
It is evident that, in spite of astonishing progress on many fronts, we continue to face a number of serious 
health challenges. Heart disease, blood pressure, asthma, diabetes, cancer, accidents, drug use, and 
mental illness all are important concerns for each of us, even if we are not directly affected by them. Also 
becoming increasingly troublesome are the complex problems of environmental pollution, violence, heart 
care costs and, the international scope of HIV/AIDS epidemic, as well as other sexual transmitted 
diseases. 
A group – oriented form of health promotion is offered in many communities. This approach to improving 
health through risk reduction is directed at empowering community groups, such as school community, 
sport offices and church congregations or a neighborhood association, so they can develop, operates, 
financially sustain their own programs with little direct involvement of health promotion specialists. The 
key to successful community- based health promotion is empowerment. In the context of health, 
empowerment refers to a process in which individuals or groups of people gain increasing control over 
their health. To take control over health matters, individuals and groups must learn to “liberate” 
themselves from a variety of barriers that tend to take charge of their lives, regardless of any current 
forces that discourage positive health changes. Empowered people and groups do not blame individuals 
or environmental realities for health conditions but focus on producing constructive change through 
dialogue and collaboration.     
 Health enhancing properties of physical activity are evidence-based and widely accepted. Physical 
activity is any bodily movement that is produced by the contraction of skeletal muscle and that 
substantially increases energy expenditure. It includes active living, active play, sport, physical education 
and active transport. Current Department of Health and Children guidelines recommend that children and 
youth participate daily in at least 60 minutes of moderate to vigorous intensity physical activity (> 60 min 
MVPA). This activity should be developmentally appropriate, involve a variety of activities and be 
enjoyable . 
Physical activity is important to children’s current and future health, and adherence to the physical activity 
guidelines produces a range of direct and indirect benefits. It assists in the control of body weight by 
increasing energy expenditure, this is important in teaching children and young people how to achieve a 
healthy ‘energy balance’, and avoid developing adult obesity. It reduces the risk of developing premature 
cardiovascular disease, type-2 diabetes, metabolic syndrome and some site specific cancers. Weight 
bearing physical activity is important in bone formation and remodeling. In addition, physical activity 
reduces depression and anxiety (especially in shy children), enhances mood, self-esteem and quality of 
life (4-15).  
Participation in regular health enhancing physical activity has also been found to reduce rule-breaking 
behavior, and to improve attention span and classroom behavior. It has positive effects on academic 
performance, including achievement in math tests and reading, academic grades and perceptual skills.  
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Involvement in sport and physical education can play a significant role in the enrichment of a child’s social 
life and the development of social interaction skills (4-14). Childhood provides a great opportunity to 
influence attitudes and participation levels positively towards physical activity. A child who emerges from 
school with confidence in their physical body and skills and who has been exposed to positive 
experiences in physical activity is more likely to adhere to an active lifestyle as they age. For this research 
the following objectives listed as general and specific.  
General Objectives  
To investigate and create awareness about the contributions of physical exercise among school children 
by implementing complementary preventive measures in Ediget Boditti and Ade chrake Kebele in Damot 
Gale District,Wolaita Zone. 
Specific Objectives  
Describe the developmental tasks of Student’s, and assess their current or past level of progress in 
mastering them. 
Compare wellness and health promotion, noting both the differences and the similarities between the two 
concepts.  
Recognize how the delivery of health care influences definitions of health 
To reduce the health problem burden in schoolchildren in particular and the whole community in general.  
To enhance knowledge and skill of health professionals (health officers, sport officers, and laboratory 
technicians) in the area through training. 
To aware community members about the physical activity and its contribution prevention and control 
methods   
 
Statement Of The Problem  
As a profession the researcher participated in all town and Woreda of Wolaita; in different activities to 
serve community, on other hand the researcher was observed that in the school of Wolaita Zone most of 
the students were not actively participate in physical activity. They were not asking question, doing 
activities and participating actively in field activities. This may indicate most of them were not motivated 
and no awareness to run this process. This condition implies that there was a need to improve student’s 
motivation in the school as well as in the field physical education teaching learning process. 
As general there were so many factors that may affect physical activities in school , especially  in field 
sport such as teachers approach, students interest, absenteeism, lack of awareness, shortage of imputes 
e t c .However this project were conducting by understanding the major problems of children by focusing 
the urgent need improving students motivation to provide effective physical activities. 
 
Methodology  
The subjects in two schools were oriented on the whole experimentation and its importance. This 
research would be implemented in randomly selected area at Ediget in Boditti and Ade Charake Kebele in 
Damot Gale District in Wolaita Zone, Southern Ethiopia. Wolaita Zone is located at about 350 kms south 
of Addis Ababa, the capital city of Ethiopia. The zone covers a total area of 4541 sq. km and has an 
estimated population of 1.7 million (CSA, 2007). Wolaita is one of the most densely populated Zones in 
the country with an average of 290 people per square kilometer. The majority of people of the Zone earn 
their livelihood from subsistence farming (SNNPR, 2002).  
Major activities  
Authors of this research have already collected a baseline data on the improving health through physical 
activity. Most of the researche shows that there is clear difference between sport man and non sport man, 
so by using data gathering instrument to identify the problem that affect health promotion from early 
childhood.     
Why targeting in schools? 
Schools are selected for the most part because school-age children are known to have the highest 
adaptation of physical activity  of any age group (10-15, 17-18). In addition, the most cost-effective way to 
deliver physical activity regularly to children is through schools because schools offer are readily 
available, extensive and sustained infrastructure with a skilled workforce that is in close contact with the 
community.In terms of feasibility, with support from different health centers and sport office workers, 
teachers will be trained on how to deliver the activity safely. We believe that teachers need only a few 
hours training to understand the rationale for body movement, and to learn how to give out the activity 
according to the children age.    
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Training Activities 
 
Age Group – 10 to 15 Age Group – 17 to 18 
General Warming Up General Warming Up 
Jumping Jacks: 
 Areas Effected: Leg and arm muscles 

Acceleration sprints: 
Affected areas: cardiovascular endurance, Strength 

Squat Thrust with Push: 
Affected Areas: Leg and arm muscles 

Jumping Jacks: 
 Areas Effected: Leg and arm muscles 

Rope jumping: 
Affected Area: cardiovascular endurance, Strength, 
lower and upper parts of the body 

Rope jumping: 
Affected Area: cardiovascular endurance, Strength, 
lower and upper parts of the body 

Alternate Toe Touch: 
Affected Areas: Legs, arms, back and shoulders 

Squat Thrust with Push: 
Affected Areas: Leg and arm muscles 

Shuttle Runs With Ball: 
Affected areas: Total body 

Alternate Toe Touch: 
Affected Areas: Legs, arms, back and shoulders 

Trunk Rotations: 
Affected Areas: Back, sides and hips 

Shuttle Runs With Ball: 
Affected areas: Total body 

High Knees with Sipping Rope: 
Affected areas: Thigh and back muscles 

Balancing Drills with ball:  
Affected areas: Muscular balance and high levels 
of neuromuscular co-ordination 

Alternate Legs With Skipping Rope: 
Affected Areas: Thigh, back and arm muscles. 

Complete Game: ( Football and Volleyball) 
Affected areas: whole body fitness. 

 

Result 
Teachers would be trained to understand the benefits of physical activity in schools, to train, and what the 
effects is. Parents, community leaders and local sport man was communicated about the objectives of the 
physical activity in schools and what they should expect. 
Monitoring and Evaluation 
Routine monitoring of physical activity would be involved the recording of basic process indicators: the 
number (100 %) of children treated and the quality of activity used in order to ensure routine planning, 
and to reduce types of diseases we can protect through physical activity.  
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Introduction: 
Aerobic Endurance is the amount of oxygen intake during exercise. Aerobic Endurance is the time which 
you can exercise, without producing lactic acid in your muscles. During aerobic (with oxygen) work, the 
body is working at a level that the demands for oxygen and fuel can be meet by the body’s intake. The 
only waste products formed are carbon-dioxide and water which are removed by sweating and breathing. 
Aerobic exercise is physical exercise of relatively low intensity and long duration, which depends primarily 
on the aerobic energy system. Aerobic means “with oxygen”, and refers to the use of oxygen in the 
body’s metabolic or energy – generating process. Many types of exercise are aerobic, and by definition 
are performed at moderate levels of intensity for extended periods of time. Aerobic exercise comprises 
innumerable forms. In general, it is performed at a moderate level of intensity over a relatively long period 
of time. For example, running a long distance at a moderate pace is an aerobic exercise, but sprinting is 
not. Playing singles tennis, with near continuous motion, is generally considered aerobic activity, while 
golf or two person team tennis, with brief bursts of activity punctuated by more frequent breaks, may not 
be predominantly aerobic. Some sports are thus inherently “aerobic”, while other aerobic exercises, such 
as fartlek training or aerobic dance classes, are designed specifically to improve aerobic capacity and 
fitness. 
 Football refers to a number of sports that involve, to varying degrees, kicking a ball with the foot to score 
a goal. Hockey is a family of sports in which two teams play against each other by trying to maneuver 
a ball or a puck into the opponent's goal using a hockey stickThe Purpose of the the present study to find 
out the Aerobic endurance among Male Foot Ball  and Male Hockey Players of  Gulbarga University in 
India. 
 
Method:  
The sample for the present study is Male  Thirty Foot Ball and Male Thirty Hockey    Players  from various 
colleges of Gulbarga University in India.  The data will be collected separately from Foot Ball  and Hockey   
Players. The Subjects were made to Run  12 Min Run Cooper Test for endurance 
 
The Cooper test is a test of physical fitness. It was designed by Kenneth H. Cooper in 1968 for US 
military used in the original form; the point of the test is to run as far as possible within 12 minutes. To 
undertake this test you will require: 
400 meter track ,Stop Watch ,Whistle  
Technical Official 
The subjects given 10 minutes for warm up. 
The assistant gives the command “GO”, starts the stopwatch and athlete commences the test  
The Technical Official  keeps the athlete informed of the remaining time at the end of each lap   
The Technical Official blows the whistle when the 12 minutes has elapsed and records the distance the 
athlete covered to the nearest 10 meters 
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Results and Discussion: 
 
The Table No.1 showing the Mean, S.D, Standard Error, t-ratio of Foot Ball Players and Hockey Ball 
Players in Cooper Test.  
 

Results of 12 min 
Cooper Test 

N Mean 
Std. 
Deviation 

Std. 
Error 
Mean 

t df 
Sig. (2-
tailed) 

Foot  Ball Players 30 3050.00 219.71 49.13 
Hockey Ball   Players 30 2950.00 137.71 30.79 

1.69 58.00 0.10 

 
The Foot  Ball Players Mean Performance is 3050 Meters and the Hockey Players Mean performance is 
2950 Meters. There is mean difference of 100 Meters between Foot  Ball and Hockey Players. The 
Results of the study shows that  Foot Ball   Players are having the good  endurance compare to Hockey 
Players. 
 
Conclusion 
 
This study shows that  Foot  Ball  Players are having the good  endurance compare to Hockey   players.:It 
is concluded that Male Foot  Ball   Players are having good endurance compare to Male Hockey Players. 
 
Reccomendations:     
Similiar  studies can be conducted on female players and other team game players and individual game 
players.                                            
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Introduction :- 
Cycling is a poor man’s transport, hobby of rich man and medical activity for the old man. In most of the 
cases, a child life starts with a cycle, two wheeled and tri-wheeled irrespective of his or her status of being 
from a rich, middle or poor family, hence, it may be mentioned that the cycling activity starts in the 
beginning of childhood and it becomes a sports at 10-12 years of age. In cycling sports is three type - one 
is Road cycling, two is Track cycling and three is Mountain bike cycling (MTB). Cycling Federations of 
India organizes the national Mountain bike cycling championship once in year for all age groups but to 
have better talents to improve further, separate national championship for Elite (19 yrs. & above), junior 
(Aged 17 & 18yrs.), sub-junior (Aged 15 & 16 yrs.) and youth category (14 yrs. & below). Cyclists have 
opportunity to participate separate in MTB national championship which were being held regular every 
year. Two events of Mountain bike –One is Time Trial and two is Cross Country Mass Start.  
Race Route :- Race route is consists of up and down hill, climbs, forest and plantation, river crossing and 
un even road covered also. Circuit for the event shall be between 4 to 6 Km. and the distance of the event 
may be fixe as per the distance of circuit. 
Cycle:- Cycles look similar to the bikes you see being ridden around town. They can be made of steel, 
aluminium. Frame is alloy lite tubing, Fork is adjustable, Group set 24 speed and Disc brakes 160 mm 
rotor aspect. 
Rider Wear:- Rider wear is the following protection. 
-Back, elbow, knee and shoulder protectors made of rigid materials. 
-Protection for the nape of the neck and the cervical vertebrae. 
-Broad full-length trousers made from rip-resistant material incorporating protection for the knees and 
calves or broad-cut shorts made from rip-resistant material plus knee and calf protectors with a rigid 
surface. 
-Long sleeved shirt, Full finger gloves, Helmet and Padding on shins and thighs. 
 
Regulations :-  
(1) First and foremost the riders are required to have licence issued by cycling federation of India, through 
which the rider is bound by the regulations of UCI and of cycling federation of India and has to accept any 
drug and blood tests for which they provide as well as the exclusive compliance of the C.A.S. 
 
(2) The checking and control of licences and the signing of licences and the signing on takes place in an 
office at the event, other registration formalities completed and handlebar numbers distributed. 
(3) In mass start events, riders must be called to the start no earlier than 20 minutes before the scheduled 
start of the race this period can be reduced where the number of riders allows. Five minutes before the 
call-up an announcement must be made over the public address system to inform riders of the fact, and 
again three minutes beforehand. The riders line up in the order in which they are to be called to the start 
line. The number of riders on each line is decided by the president of the commissaires’ panel and 
supervised by a commissaire.  
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The rider himself decides which position on the line to take once the riders are lined up, warm-up is 
excluded inside or outside the start area. The start is given by the start commissaire using the following 
procedure: Warnings 3,2,1 minutes and 30 seconds before the start, then a final announcement that the 
start is given within the next 15 seconds. A starting pistol or if none is available, a whistle is used to give 
the start. 
(4) Conduct of riders; a rider must act in a sporting manner at all time and must permit any faster rider to 
overtake without obstructing. 
(5) If a rider exits the course for any reason, he/she must return to the course at the same point from 
which he/she exited. If the president of the commissaires’ panel deems that the rider gained advantage, 
the rider is disqualified. 
(6) The riders must respect nature and must make sure that they do not pollute the course. 
(7) Anyone who is found to have altered the course has his/her accreditation removed or in case of a rider 
is disqualified.     
(8) The use of tyres fitted with metal spikes or screws is not permitted. 
(9) During MTB races no traditional road handlebars may be used. 
(10) Riders must start in a single group. 
(11) The president of the commissaires’ panel in collaboration with the organizing director, decides on the 
distribution and location of feed/technical assistance zones. 
(12) Physical contact between feeders/mechanics and riders is permitted only in feed/technical 
assistance zones. Water bottles and food must be passed up to the rider by hand by the feeder or the 
mechanic. The feeder or mechanic is not permitted to run alongside his rider. 
(13) No rider may turn back on the course to reach a feed/technical assistance zone. Any rider doing so is 
disqualified. Only within the feed/technical assistance zone itself, a rider may turn back without 
obstructing other competitors. 
General Training :-  
Mountain bike cycling as an activity or as a sport can be euphoric, it surely has the potential to make life 
more exciting than it has ever been, it has many health benefits as we are all aware of  - if you have 
decided to participate in a bike race or event it demands commitment and requires advance preparation. 
Since races or events can get extremely competitive and dangerous, It's important that you put enough 
time and effort to get yourself conditioned to put your body to strenuous demands and challenges you 
may have to face when competing at any level. 
Fundamentals Training :-  
(1) Train hard and training smart. (2) Commit to a systematic training plan. (3) You are what you eat; have 
a good balanced diet. (4) Train hard and recover harder to get the best out of you training. (5) Effort rate 
and heart rates are very personal, be honest to you self and do not compare it with others. (6) Know your 
fitness, know your strengths and weaknesses, capitalize on your strengths and work on your 
weaknesses. (7) Enjoy the process to deliver performance and you can win. 
Specific Training :- Focus on longer duration efforts during your and early build periods to improve 
cardiovascular and muscle endurance. Specific training is three workouts.  
Workout-1. Long Duration Force Efforts :- Do this workout one or two days a week. Can be use for short 
or long workouts.  
# Choose sections of uninterrupted road, hills and flats and shift into a gear ratio that allows you to work 
more force while maintaining a cadence in the 65-75 rpm range. 
# Target hr intensity in zones 3-4/ target power in zone 3. 
# Maintain these efforts for 5-10 minute periods of time, working both standing and seated. 
# Between each effort spin in zone 2 for 10-15 minutes or longer if needed with a natural cadence and 

deep breath. 
Workout-2. Steady tempo Efforts :- Do this workout one or two days a week can be use for short or long 
workout. 
# Choose sections of uninterrupted road, ideally on hill grades of 4-7%. 
# Sit and spin into the zone 3 range for 10-20 minute periods or longer if feeling good. Work mainly 
seated spinning with a fluid cadence and a perceived exertion level of 5-7 (On a scale of 1-10). 
# Between each effort spin in zone 1-2 for 10-20 minute with a natural cadence and deep breath as you 
ride into the early race season, creating more specific road workout will provide more benefit.     
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Workout-3. Short Steep Climbs:-  Do this workout one or two days a week ideally used for short duration 
workout of 1-2 hours. 
# Choose short steep hills around 5-1 mile long or work 3-5 minute efforts on longer distance hills. 
# Work into hr zones 4-5A, seated and standing/target power in zones 4-5. Work each hill with either a 
fast seated spin or standing with a bigger gear and a perceived exertion level of 8-9.  
# Between each hill effort spin in zone 1-2 for 10-20 minutes with a low perceived exertion and deep 
breath. 
Weight Training for MTB:- 
The difference in style, technique and substance between downhill and cross-country means that each 
puts unique demands on the physiological systems of the body, in recent years the value of weight 
training for cycling has become more clearly accepted and is advocated by nearly every coach and 
physiologist in the business. The gains in muscle endurance, strength and flexibility associated with lifting 
are numerous and extremely beneficial.     
Upper Body Weight Training :-  
Upper body work is often neglected by aspiring cyclists. “Why bother? I only my legs riding,” is a common 
axiom of the rookie cyclist. Upper body strength is particularly important in mountain biking. Arms and 
shoulders are repeatedly jarred and twisted while negotiating obstacles and must have the requisite 
strength and endurance to avoid making costly mistakes. 
This is especially true late in a ride or race when fatigue plays an expanded role in decision making. 
Additionally core body strength is vitally necessary to move the bike and rider during all phases of cycling. 
Specific exercises to improve as a cyclist include shoulder work, arms, chest, abs and low back. 
Lower Body Weight Training :- 
Cyclist calves shaped by long hour in the saddle. These are the tools of the cyclist. Every rider, no matter 
their age or ability, must rely on the legs to create the force that turns the pedals that spin the gear that 
push you down the road. The best way to develop cyclists’ legs is to ride. Riding is your best form of 
muscular conditioning but other things help as well.  
Squats, with excellent form and attention to the intensity/duration relationship, help develop the core of 
strength necessary to be a successful cyclist. Hip, sled, lunges and any other multi-joint exercise are also 
strongly recommended, as long as form is maintained throughout. Isolated exercise like extensions and 
curls are useful for fine tuning strength and endurance but should not be mainstays of a lifting program. 
You can do effective strength work on the bike in general this involves riding a big gear (Hard to pedal) at 
very low RPM (50-60rpm) for short periods of time (3-7 minutes). This simulates many of the above 
mentioned strength training exercises but should not be used as a replacement for lifting. 
Deciding when to lift is as important as what to lift is. For recreational riders strength training can be 
included as part of an overall healthy lifestyle. Many riders will follow a 3 to 4 day per week cycle of a 
lifting and cycling program throughout the year. This split works well for those do most of their riding on 
the weekends. By putting the highest intensity workouts early in the week a rider can go into the weekend 
fresh for riding and take advantage of the extra recovery time usually forced on them during the week by 
work. 
Conclusion:- 
 In conclusion, training on the road bike is a great tool for a competitive mountain biker road cycling will 
allow you to build greater fitness without the abuse of the trail. But always keep in mind to be fast on the 
trail, you must ride the mountain bike. There is no substitute for learning how to power a bike through the 
wilderness, especially while in a race. Cycling being a highly technical and equipment based sport, is 
getting very popular among the gen next. A proper training methodology is bound to bring good and 
instant result in a high performance effort.  
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Abstract:  
A true sporting contest is a struggle between two or more opponents abiding by the same standardized 
rules with the aim of establishing the true differences in sporting skills. Olympics motto states that "The 
important thing in games is not to win but to take part. Contrary to the goal of Olympics in today’s real 
sports world, sports performers are encouraged by their family, governments, coaches, managers and of 
course, fans to win at all costs. So naturally there is lot of pressure on athletes and coaches. There are 
many ways in which athletes seek to gain advantage over their rivals like using the best coaches, training 
techniques, dietary supplements, fitness, etc. These methods of gaining advantage are fair because they 
are within the rules. The use of artificial enhancements and methods to gain an advantage over others in 
competition is simply cheating. This is called Doping, which is fundamentally contrary to the spirit of sport. 
In competitive sports doping refers to the use of banned substances on the IOC/WADA-list of prohibited 
substances by athletic competitors. The use of banned drugs to enhance performance is considered as 
unethical, and therefore prohibited, by most international sports organizations. The reasons for the ban 
are mainly the health risk of performers and against the "spirit of sport". In this paper we reviewed and 
discussed the therapeutic use, Performance enhancing effect and the ill effects of IOC/WADA-list of 
prohibited substances on the health of performers. Key Words: Doping, IOC/WADA-list of prohibited 
substances, artificial enhancements.   
 
Introduction 
According to Historical reports the use of drugs in sports are there from the very creation of sport itself. In 
ancient times, athletes were used to feed diets and given treatments considered to be beneficial, means 
greatly increase their physical power but at the risk of their health. From ancient usage of stimulants and 
strength-building substances in sport to the more recent controversies, views about use of drugs in sports 
have been varied widely from country to country over the years. People identify the need of restrictions or 
ban about drug use in sport started in 1920s. In 1928 the International Association of Athletics 
Federations (IAAF) - athletics' world governing body - was the first international sports federation to ban 
doping. 
The reasons for the ban are mainly the health risks involved with performance-enhancing drugs to 
athletes, to provide equality of opportunity for athletes, and the exemplary effect of drug-free sport for the 
public. In 1966, the world governing bodies for cycling and football introduced doping tests in their 
respective world championships and testing in Olympic Games came in 1968. By the 1970s, most 
international federations had introduced drug-testing. Anti-doping authorities strongly believe that using 
performance-enhancing drugs is against the "spirit of sport". According to them, substances and methods 
are banned which meet at least two of the three following criteria: if they enhance performance artificially, 
create a threat to athlete’s health, or violate the spirit of sport. 
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With the attention, and debate over performance-enhancing drugs (PEDs), we all want to know how 
performance-enhancing drugs affect the human health. Because it’s the major area of concern for the 
health of athletes. PEDs have the ability to drastically alter the human body, biological functions, and alter 
the performance in certain instances. These drugs, however, can be extremely dangerous and, in certain 
situations, fatal also. WADA list of prohibited substances are Banned Androgenic agents- Anabolic 
agents, Hormones, Growth factors and related substances, Stimulants, Diuretics and masking agents, 
Narcotics and cannabinoids, Glucocorticoids, Beta blockers and Blood doping. WADA declared 
Therapeutic Use Exemptions (TUEs) to denote banned substances that athletes may be "required to take 
to treat an illness or condition". These exemptions are regulated by the International Standard for 
Therapeutic Use Exemptions (ISTUE). The present review highlights the Therapeutic use, Performance 
enhancing effect and ill effects of PEDs on the health of performers.   
Discussion 
Anabolic-Androgenic steroids: Anabolic steroids, also more popularly known as anabolic–androgenic 
steroids (AAS), are steroidal androgens that include natural androgens like testosterone as well 
as synthetic androgens that are structurally analogous to  effects of testosterone. They are anabolic and 
increase protein within cells, especially in skeletal muscles, development and maintenance 
of masculine secondary sexual characteristics such as the growth of the vocal cords and body hair.  

 
Structure of Testosterone 
Therapeutic use: AAS have been used by physicians for many purposes, Bone marrow stimulation, 
Growth stimulation, stimulation of appetite, Hormone replacement for men with low levels of testosterone; 
Androgens are given to many boys distressed about extreme delay of puberty. 
Performance enhancing effect: Body weight in men may increase by 2-5 kg during the AAS usage, as a 
result of short-term (<10 weeks) which may be attributed mainly to an increase of lean mass. 
 Both muscle hypertrophy and the formation of new muscle fibres have been observed. However during  
this period improvements in the range of 5–20% of baseline strength, depending largely on the drugs and 
dose used as well as the administration period. Stimulation of appetite and preservation and increase 
of muscle mass, AAS have been used by men and women in many different kinds of professional sports 
to attain a competitive edge or to assist in recovery from injury. These sports 
include bodybuilding, weightlifting, shot put and other track and field, cycling, baseball, wrestling, mixed 
martial arts, boxing, football, and cricket. 
Potential side effects of anabolic steroid: Some of the Physiological side effects are impotence-Reduction 
in sperm production, Acne, Male pattern baldness, Liver Damage, Premature closure of the growth 
centres of long bones (in adolescents) which may result in stunted growth, and disruption of puberty in 
children. Some of the Psychological side effects are increased aggressiveness and sexual appetite, 
sometimes resulting in abnormal sexual and criminal behaviour, Withdrawal from anabolic steroid use can 
be associated with depression, and in some cases, suicide. 
Peptide Hormones, Growth Factors, and Related Substances 
A growth factor is a naturally occurring substance capable of stimulating cellular growth, proliferation, 
healing, and cellular differentiation. Usually it is a protein or a steroid hormone. The Growth factors are 
important for regulating a variety of cellular processes. Growth factors and hormones bind to various 
receptors on the target cell and induce signalling cascades that regulate physiological processes. 
Therapeutic use: The primary medical use of these compounds varies, but includes treatment of cancer 
or aiding those born prematurely. Erythropoietin, which stimulates the growth of red blood cells, is used to 
treat anaemia associated with chronic kidney failure, cancer chemotherapy, and zidovudine (AZT) 
therapy in AIDS patients.  
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These agents also can be used to mobilize hematopoietic progenitor cells (hematopoietic stem cells) into 
the peripheral blood circulation in order to generate cells that can be harvested and used for 
autologous bone marrow transplant.  
Performance enhancing effect: Human growth hormone produced naturally in the human body. Use of 
exogenous human growth hormone (HGH), via injection, was originally for medical purposes until athletes 
began abusing HGH with the goal of increasing their abilities. 
Claims that growth hormone enhances physical performance are not supported by the scientific literature. 
Although the limited available evidence suggests that growth hormone increases lean body mass, it may 
not improve strength; in addition, it may worsen exercise capacity and increase adverse events. More 
research is needed to conclusively determine the effects of growth hormone on athletic performance. 
Potential side effects: Some of the Physiological side effects are hypertension (EPO/hGH), blood 
cancers/leukemia (EPO/hGH), Anemia (EPO), strokes (EPO), heart attacks Pulmonary embolism (EPO), 
feminization (HCG), thyroid problems (hGH).  
 
 
Beta-2 agonists  
The beta-2 adrenergic agonists are a large group of drugs that mimic the actions of naturally occurring 
catecholamines such as norepinephrine, epinephrine and dopamine.  Direct agonists directly interact with 
the adrenergic receptors, whereas indirect agonists typically stimulate the release of endogenous 
catecholamines.  
 

 
 
Solbutamol 
 
Therapeutic use: The beta-2 adrenergic agonists are used largely as bronchodilators in the management 
of asthma, both in control of acute symptomatic attacks as well as chronic, long term prevention and 
management. Activation of β adrenergic receptors leads to relaxation of smooth muscle in the lung, and 
dilation and opening of the airways.   
Performance enhancing effect: Some studies have shown beta-2 agonists have performance-enhancing 
effects when consistently high levels are present in the blood. β2 agonists are abused by athletes and 
bodybuilders as anabolic performance-enhancing drugs. 
Potential side effects: Some of the Physiological side effects are Palpitations, Headaches, Sweating, 
Nausea, Muscle cramps, Nervousness. More severe effects, such as pulmonary edema, myocardial 
ischemia, cardiac arrhythmia, are exceptional. 
Diuretics and masking agents  
Chemically, diuretics are a diverse group of compounds that either stimulate or inhibit 
various hormones that naturally occur in the body to regulate urine production by the kidneys. 
A diuretic promotes dieresis, that is, the increased production of urine. This includes forced diuresis. 
There are several categories of diuretics. All diuretics increase the excretion of water from bodies, 
although each class does so in a distinct way. Examples of Diuretics are Acetazolamide, Metolazone, 
Thiazides etc. Examples of masking agents are Epitestosterone, Albumin, and Dextrin etc. 
Therapeutic use: The primary medical use of these compounds is to treat conditions such as 
hypertension, kidney disease and congestive heart failure. Some diuretics, such as acetazolamide, help 
to make the urine  more alkaline and are helpful in increasing excretion of substances such as aspirin  in 
cases of overdose or poisoning. 
Performance enhancing effect: Diuretics and masking agents are products that dilute or mask a urine 
sample used in drug testing or impair the excretion of a performance enhancing substance to conceal its 
presence in a urine sample. Masking agents eliminate fluid from the body to hide or mask a performance 
enhancing substance. 
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Diuretics reduce the concentration of a performance enhancing substance in the urine so the chance of 
detecting the performance enhancing substance is decreased. A common application of diuretics is for 
the purposes of invalidating drug tests and another use is to rapidly lose weight to meet a weight category 
in sports like boxing and wrestling. 
Potential side effects: Some of the Physiological side effects are Dehydration, Muscle cramps, Dizziness 
or fainting, Drop in blood pressure, Loss of coordination and balance. The main adverse effects of 
diuretics are hypovolemia, hypokalemia, hyperkalemia, hyponatremia, metabolic alkalosis, metabolic 
acidosis, and hyper uricemia. 
Stimulants 
Stimulants (also referred to as psychostimulants) is an overarching term that covers many drugs including 
those that increase activity of the body, drugs that are pleasurable and invigorating, or drugs that 
have sympathomimetic effects.  
Stimulants can have a wide variety of mechanisms. Many stimulants exert their effects through 
manipulations of monoamine neurotransmission. Monoamines are a class of neurotransmitter relevant in 
reward, motivation, temperature regulation and pain sensation that include dopamine, norepinephrine, 
and serotonin. Stimulants usually block the reuptake or stimulate the efflux of dopamine and 
norepinephrine resulting in increased activity of their circuits. Some stimulants, notably those 
with empathogenic and hallucinogenic effects alter serotonergic neurotransmission.  
Therapeutic use: The primary medical use of these compounds is to treat conditions such as Attention 
Deficit Disorders (ADD/ADHD), asthma, narcolepsy, and obesity. 
Performance enhancing effect: Stimulants are widely used throughout the world as prescription 
medicines as well as without a prescription (either legally or illicitly) as performance-
enhancing or recreational drugs. Stimulants enhance the activity of the central and peripheral nervous 
systems. Common effects may include 
increased alertness, awareness, wakefulness, endurance, productivity, and motivation. 
Potential side effects: Some of the Physiological side effects are Insomnia, Anxiety, Weight loss, 
Dependence and addiction, Dehydration, Tremors, Increased heart rate and blood pressure, Increased 
risk of stroke, heart attack, and cardiac arrhythmia. In some cases psychiatric phenomenon may emerge 
such as stimulant psychosis, paranoia, and suicidal ideation. 
Narcotics 
Narcotics are plant-based products such as opium and its derivatives morphine, codeine and heroin, 
synthetic narcotics such as methadone and pethidine; and cannabis, coca and cocaine. There are many 
different types of narcotics. Synthesized drugs created with an opium base for use in pain management 
are fentanyl, oxycodone, tramadol, demarol, hydrocodone, methadone, and hydromorphone. New forms 
of pain medication are being created regularly. 
Therapeutic use: In small doses narcotics have medical uses that include relieving severe pain and 
inducing sleep. While a sensation of euphoria and psychological stimulation are effects common to the 
use of narcotics.  
Performance enhancing effect: Morphine, codeine, fentanyl, methadone and heroin opioids attach to mu 
opioid receptors in the central nervous system, preventing the brain from receiving pain messages. In 
addition to masking pain, they produce feelings of euphoria, invincibility and illusions of athletic powers 
beyond athletic ability. Narcotic analgesics decrease the sensation of serious injuries, allowing athletes to 
continue training for competition after serious injuries.  
Potential side effects: Some of the Physiological side effects are A false sense of invincibility, Nausea and 
vomiting, Increased pain threshold and failure to recognize injury, Decreased heart rate, Physical and 
psychological dependence; leading to addiction 
Cannabinoids (Marijuana) 
A cannabinoid is one of a class of diverse chemical compounds that acts on cannabinoid receptors in 
cells that alter neurotransmitter release in the brain. Ligands for these receptor proteins include the 
endocannabinoids (produced naturally in the body by animals), the phytocannabinoids (found 
in cannabis and some other plants), and synthetic cannabinoids (manufactured artificially). There are at 
least 113 different cannabinoids isolated from cannabis, exhibiting varied effects. 
Therapeutic use: Cannabinoids (Marijuana) is classified by Congress as a Schedule 1 drug under the 
Controlled Substances Act (CSA). This means that it has a high potential for abuse, no accepted medical 
use in the United States, and lacks accepted safety data for use under medical supervision.  
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Performance enhancing effect: Cannabinoids (Marijuana) affects metabolic processes such as appetite, 
immune function, pain sensation and reactions to stress. Depending on what kind of cannabis is being 
used, these effects can be extremely beneficial for an athlete. Cannabinol (another prevalent cannabinoid 
in marijuana) binds with a certain cannabinoid receptor in the brain that handles immune cells, making it 
great at increasing immunity in the body. On the other hand, cannabis can affect certain parts of the brain 
that can be detrimental to agility, which means it could hinder sports performance. Because of its differing 
effects on different people, making a decision about whether or not marijuana enhances sports 
performance is a huge judgment call. 
Potential side effects: Some of the Physiological side effects are Increased heart rate, Impaired short-
term memory, Slowed coordination and reaction of reflexes, Diminished ability to concentrate, Distorted 
sense of time and space, Respiratory diseases. Some of the Psychological side effects are Mood 
instability, impaired thinking and reading comprehension 
Glucocorticoids 

 
Glucocorticoids (GCs) are a class of corticosteroids, which are a class of steroid hormones. 
Glucocorticoids are corticosteroids that bind to the glucocorticoid receptor (GR), that is present in almost 
every vertebrate animal cell. The name glucocorticoid (glucose + cortex + steroid) is composed from its 
role in regulation of glucose metabolism, synthesis in the adrenal cortex, and its steroidal structure. 
Cortisol (or hydrocortisone) is the most important human glucocorticoid. 
Therapeutic use: The primary medical use of these compounds is to treat allergies, asthma, inflammatory 
conditions, and skin disorders among other ailments. Glucocorticoids may be used in low doses 
in adrenal insufficiency. In much higher doses, oral or inhaled glucocorticoids are used to suppress 
various allergic, inflammatory, and autoimmune disorders. Inhaled glucocorticoids are the second-line 
treatment for asthma. 
Performance enhancing effect: The misuse of Glucocorticoids in sports comes from its relaxation effects 
on the respiratory tract, and in larger dose, for its analgesic effects. From what we know or suspect it 
seems to have effects on increasing airflow in the lung by opening the airways, it also has an effect on 
reducing pain at high intensity exercise. There seems to be an effect on the body’s metabolism below 
about 75% threshold which although not fully understood may help aid weigh loss while being able to 
continue training. 
Potential side effects: There are a huge amount of known side effects. Fluid retention, low potassium, 
weight gain, muscle weakness, mood swings and even psychosis, diabetes, high blood pressure, ulcers, 
thin skin and easy bruising, stretch marks and osteoporosis/fractures are just a few.  
Beta Blockers 
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Beta blockers are competitive antagonists that block the receptor sites for 
the endogenous catecholamines epinephrine (adrenaline) and norepinephrine (noradrenaline) 
on adrenergic beta receptors, of the sympathetic nervous system, which mediates the fight-or-flight 
response. Beta receptors are found on cells of the heart muscles, smooth 
muscles, airways, arteries, kidneys, and other tissues that are part of the sympathetic nervous 
system and lead to stress responses, especially when they are stimulated by epinephrine (adrenaline). 
Beta blockers interfere with the binding to the receptor of epinephrine and other stress hormones, and 
weaken the effects of stress hormones. 
Therapeutic use: The primary medical use of beta-blockers is to control hypertension, cardiac 
arrhythmias, angina pectoris (severe chest pain), migraine, and nervous or anxiety-related conditions. 
Performance enhancing effect: Beta-blocker that interferes with the reaction of nerve impulses inside the 
body, especially in the heart. As a result,  the intake of Beta blockers (propranolol) causes the heart to 
beat slower, decreases blood pressure and calms the symptoms of anxiety. Some athletes use Beta 
blockers (propranolol) for their anxiety-reducing effects, resulting in steadier hands, an even heart rate 
and the increased ability to focus. But the drugs have an interesting secondary effect: They also mask 
anxiety by diminishing nervous sweat and trembling, which is exactly why marksmen are drawn to the 
drugs. If they have a steadier hand, they can perform better in competition. 
Potential side effects: Some of the Physiological side effects are Lowered blood pressure, Slow heart 
rate, Sleep disorders, Spasm of the airways. 
Blood doping 
Blood transfusions. The primary use of blood transfusions and synthetic oxygen carriers are for patients 
who have suffered massive blood loss, either during a major surgical procedure or caused by major 
trauma. Erythropoietin is used in the treatment of anemia related to kidney disease. Transfusions also are 
given to patients who suffer from low red blood cell counts caused by anaemia, kidney failure, and other 
conditions or treatments. 
Performance enhancing effect: There are three widely known substances or methods used for blood 
doping, namely, erythropoietin (EPO), synthetic oxygen carriers and blood transfusions. Blood doping is 
the practice of boosting the number of red blood cells in the bloodstream in order to enhance athletic 
performance. In many cases, blood doping increases the amount of haemoglobin in the bloodstream. 
Hemoglobin is an oxygen-carrying protein in the blood. So increasing hemoglobin allows higher amounts of 
oxygen to reach and fuel an athlete's muscles. This can improve stamina and performance, particularly in long-
distance events, such as running and cycling. Many methods of blood doping are illegal, particularly in 
professional sports. 
Potential side effects: However, misuse of these substances and techniques could lead to: Increased 
stress on the heart, Blood clotting, Stroke, with transfusions, there is an increased risk of infectious 
disease such as AIDS or hepatitis. 
Conclusion 
Doping in sport remains a serious and complex issue, keeping an athlete’s health at risk, questioning the 
integrity of clean athletes and the reputation of sports. Doping affects all levels of athlete. It could also 
affect future generations who may be influenced by what their role models do. To protect the integrity of 
sport, the health of athletes, and young aspiring sports people around the world, we need a concerted 
and constructive approach to the fight against doping. 
Everybody thinks that the doped athlete gains an advantage by enhancing their potential with the use of 
performance enhancing substances which is unfair in sports. Truly speaking today’s sport is not fair 
because of unequal economical background of the athletes, unequal access to modern training methods, 
sophisticated equipment and best facilities. Lifting the ban on doping, as suggested by many people, 
would give all athletes the same starting point. However, such a move would not make sport fairer 
overnight, until economic inequality and hence the uneven distribution of doping drugs ends. 
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Abstract 
Health and intelligence are the most valuable possession of human beings as a sound mind is in a sound 
body. Exercising and sports have become an essential part in human’s lives. Physical education (PE) at 
universities, thus, has been developed to improve students’ physical well-being and shape their 
personalities. Yet, there are a number of students not interested in these classes. Using the Spilberger’s 
State Trait Anxiety Inventory over 576 female students, we have found that there were 104 students 
(accounting for 18.1%) feeling anxious in which there were 2.3% feeling very anxious. The causes of this 
anxiety varied from the fear of failing course requirements, re-taking the course, late graduation, 
wearisome, anxiety after class hours, to inability to join their favorite PE classes. A number of measures 
were then suggested to reduce the students’ anxiety: pre-class registration counselling, in-class 
counselling, course information proliferation to increase students’ awareness, organizing activities in PE 
class hours to motivate students. Key words: physical education; anxiety at physical education; female 
students; solution to reducing anxiety; university.  
 
Introduction 
Physical well-being is the greast treasure of human being. Being healthy means having everything. The 
International Charter of Physical Education and Sports, UNESCO 1978 said: “Every human being has a 
fundamental right of access to physical education and sport, which are essential for the full development 
of his personality. The freedom to develop physical, intellectual and moral powers through physical 
education and sport must be guaranteed both within the educational system and in other aspects of social 
life”.  
Physical Education (PE) develops the skills, knowledge, values and attitudes needed for establishing and 
enjoying an active and healthy lifestyle, as well as building student confidence and competence in facing 
challenges as individuals and in groups or teams, through a wide range of learning activities. 
According to Scanlan, T. K., & Lewthwaite, R. (1986); Haskell, W. L., Lee et al. (2007), the 50-year 
(1900-1959) statistical analysis of American economists showed that once a country invests in its citizens, 
especially in PE and sports, it could increase its earnings and Haskell, W. L., Lee, I.-M., Pate, R. R., 
Powell, K. E., Blair, S. N., Franklin, B. A., Bauman, A. (2007), developingPE means developing people.  
In Viet Nam, as regulated in the Constitution 1992 (Article 4), Decree No. 36/CT issued by the 7th Party 
congress: PE at school is an essential part of education as a whole, a foundation to develop sport talents, 
and an investment in human, as without physical wellbeing, human can not develop comprehensively.  
With the motto of a healthy nation is a strong nation, a number of universities and colleges in Viet Nam 
have increased and diversified forms of education, including PE, such as regular content review; facilities 
improvement;staff’s professional development; organizing in-class and extra-curricular activities, 
community and students’ sport games and tournaments, etc. to inspire students’ participation and 
increase learning efficiency in PE classes. The leading goal is to improve health for students and the 
community, reduce their anxiety at PE classes. However, taking PE classes at school still generates 
worrisome and anxiety for the undergraduate. A study on solutions to reducing female students’ anxiety at 
PE classes is aimed at recommending methods to inspire students’ participation, and motivating their 
activeness, creativity in protecting their health.  
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Theoretical foundation on anxiety and anxiety reduc tion 
Internationally: in the late 19th century, human’s mental health concerned a number of researchers. 
Among those mental illnesses, anxiety and depression were considered mental disorders. The 8th and 
9thInternational Classification of Disease (ICD 8, 1986; ICD 9, 1978) classified anxiety disoder as a 
psychological illness. In 1992, ICD 10 suggested anxiety disorder was related to the body’s performance. 
In 1994, the American Psychiatric Association recommended the DSM-4 (Diagnostic and Statistical 
Manual of Mental Disorders) describing anxiety disorder as a negative state affecting human’s 
performance, deficiency of physiological and mental activities. 
Apitzsch, E. (Ed.). (1983);  Steptoe, A., & Fidler, H. (1987); Simon, J. A., & Martens, R. (1979); Hatfield, 
B. D., & Landers, D. M. (1987) described anxiety as: Anxiety is a natural reaction of human being 
against difficultiesor natural and social threats they have to overcome to survive. According to Atkinson, 
J. W., & Feather, N. T. (1966); Beuter, A., Duda, J. L., & Widule, C. J. (1989), anxiety is an alarming 
signal, warning an upcoming danger, helping people to employ all measures to cope with the threat.  
A study by Dinh Dang Hoe (2005) said that anxiety is a natural reaction (normal) of human being against 
difficulties or natural and social threats they have to overcome, to surviveanddeveloping. Nguyen Minh 
Tuan (2006) described anxiety disorder as an illness without a clear objective, longlasting, and affecting 
the patient’s life.  
Expressions of anxiety: According to Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E. (1970); 
Coddington, R. D. (1972). Steptoe, A., & Fidler, H. (1987), anxiety had both physiological and mental 
expressions. In terms of physiological aspect, patients with anxiety disorder tend to suffer from: 
headache, stomache, sweating, leg and hand shaking, insomnia, eating disorder, fainting, etc. A study 
by Fenz, W. D. (1988); Gould, D., Petlichkoff, L., Simons, J., & Vivera, M. (1987); Lazarus, R. S., & 
Folkman, S. (1984); Smith, R. E., & Smoll, F. L. (1989) added: physical expressions of anxiety disorder 
include behavioral, emotional, and cognitive expressions. In terms of behavioral aspect, the patient 
tends to refuse to move, offend, and sigh. In terms of emotional aspect, common expressions include 
disappointment, boredom, sorrow, stress, etc. Regarding cognitive aspect, common expressions include 
inability to think, calculate, and mistaking.Therefore, people with anxiety have physiological, mental 
(cognitive – emotional – behavioral) expressions which could be assessed using observation and 
calculation methods.  
Female students’ anxiety at PE classes is a mental state suffering from stress and worrisome in a long 
time (two weeks and above), which makes them feel tired and unable to function normally in daylife 
activities with such expressions as headache, stomache, leg and hand shaking, wearisome, stress, 
depression, unability to think positively.  
Solutions to reducing levels of anxiety 
A study on solutions to reducing levels of anxiety by Scanlan, T. K. (1986). Scanlan, T. K., & Lewthwaite, 
R. (1986). Roberts, G. C. (1986) showed that people with anxiety disorder require specific and repeated 
explanation tothe causes of their worry. Other studies by Rahe, R. H., & Arthur, R. J. (1978); Robinson, 
T. T., & Carron, A. V. (1982). Sarason, I. G. (1984) recommended a variety of measures to reduce 
pupils’ levels of anxiety: re-distribution of exercises; increased recess time during class hours; video-
based learning; providing instruction in advance; organizing more games; relaxing activities; etc.  
This paper focuses on describing current situation of female students’ levels of anxiety and solutions to 
reducing their anxiety at PE classes at the University of Da Nang (UD).  
Methods .  
We used the Charler D. Spilberger (1989) State Trait Anxiety Inventory, including 40 items with 4 
increasing levels from 1 to 4. The first 20 items are used to assess state of anxiety, the second 20 items 
are used to assess personality of anxiety. There are 20 items to be normalized before calculation. 
Questionnaire –A set of questions are developed to study levels, epressions, causes, impacts of female 
students’ anxiety in certain situation and solutions to reducing levels of anxiety at PE classes. All 
collected data is analyzed using SPSS 22.0 software.  
Table 1: Research participants 

Universities No. Weight Subject No. Weight 

University of Education 182 31.45% Soccer 55 9.63 
University of Science and Technology 154 26.7% Basketball 43 7.47 
University of Foreign Language Studies 103 17.9% Athletics 48 8.38 
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University of Economics 128 22.22% 
Volleyball 122 21.19 

Faculty of Medicine and Pharmaceutical 9 1.56% Aerobics 133 23.03 
   Badminton 119 20.72 
   Ping pong 26 4.43 
   Chess 30 5.15 
Total 576    576 

 
Among 576 students taking part in the research,theUniversity of Education has the most number of 
participants of 182 students (accounting for 31.45%), while Faculty of Medicine and Pharmaceutical has 
the least, with only 9 students. The number of students taking part in Aerobics (23.03%) and Volleyball 
(21.19%) were the most while the least number were in ping pong classes with only 4.43%.  
Results  
Current situation of UD female students’ anxiety  
 Common levels of anxiety: Using the Charler D. Spilberger (1989) State Trait Anxiety Inventory to 
study the current situation of anxiety, we found that among 576 participants, 2.3% students felt very 
anxious; 15.9% students felt anxious with average points at 40 and above; 64.2% had normal levels of 
anxiety while 19.9% felt happy, positive and had no expressions of anxiety in the previous 2 weeks. 
 Therefore, about 18.1% student participants felt anxious. Compared with previous research 
findings in which 15-20% population felt anxious, the rate of UD students with anxiety was relatively 
consistent.  
 

 
 
Figure 1: Levels of UDfemale students’ levels of anxiety 
 
The rate of students from the University of Education, Faculty of Medicine and Pharmaceuticals, and 
University of Economics feeling anxious at PE classes were 23.8%, 17.5%, and 13.5% respectively.  
Compared with levels of anxiety of female students from UD’s member universities, we found that 
students from University of Education worried the most (averaging at 3.11); followed by those from 
Faculty of Medicine and Pharmaceutical (at 2.80), followed by students from University of Foreign 
Language Studies (at 2.58). 

 University Rate of students with 
anxiety  
(compared with total 
number of students) 

Average SD 

1 University of Education 23.8% 3.11 0.34 
2 University of Science and Technology 11.3% 2.3 0.38 
3 University of Foreign Language Studies 13.2% 2.58 0.42 
4 University of Economics 13.5% 2.52 0.37 
5 Faculty of Medicine and Pharmaceutical 17.5% 2.80 0.46 
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Table 2: Rate of students with anxiety at PE classe s according to criteria of UD’s member 
universities  
Compared with levels of anxiety of students in different academic years, we found that freshmen worried 
the most with 3.15%, followed by seniors (at 3.22%). Meanwhile, average anxiety levels of sophomores 
and juniors were 2.82 and 2.68 respectively.  
In in-depth interview, a student named T.L.G said: “I am a first-year student. I am so afraid of PE classes. 
I often feel breathless and tired because the senior students told me studying this PE class would be very 
challenging and a lot of us would fail the class”.  
 

 
Figure 3: Levels of anxiety of students according to years 
 
Levels of anxiety according to subjects: athletics worried the most number of students (at 19.2%), 
followed by soccer (at 15.1%), chess (at 13%), basketball (at 11.8%). The subjects that worried the least 
number of students included: aerobics (at 9.2%), badminton (at 10.3%), and volleyball (at 10.4%).  
 

 
 
Figure 2: Levels of anxiety of UD’s female students  according to subjects 
Female students’ expressions of anxiety at PE classes: in the two-week survey, the participants’ 
expressions were: reluctance to attend class (at 3.8%); showing up late for class (at 3.32%); feeling tired 
and upset (at 3.28%), decreasing learning efficiency (at 3.24%). Other expressions included dizziness, 
headache, de-motivation at learning, and making mistakes in learning, etc. The ICD-10 suggests that 
people with such negative expressions in two weeks in a row are considered those suffering from anxiety 
disorder. Causes of students’ anxiety at PE classes: the causes of anxiety at PE classes varied: fear of 
re-taking course, failing exams, late graduation, tiredness after PE class hours, inability to attend favorite 
PE electives, inappropriate PE class timetable, etc.  
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Figure 3: Causes of students’ anxiety at PE classes  
 Solutions to reducing female students’ anxiety at PE classes 
From the results of the current situation of female students’ anxiety and survey on solutions to reducing 
levels of anxiety, the paper suggests a number of solutions as follows. The most favorite solution was: “it 
is necessary to increase students’ awareness about the significance of PE subjects to protect their 
health”, at 85.2%. This means teachers need to explain,in one way or another, about the importance of 
the PE subject to students who have to explore for information of the course by themselves to study 
better.  The second most favorite solutions (accounted for 83.1%) was: “it is necessary to organize 
relaxing and funny class hours”. The recommended activities include: mini-games, relaxing exercises, 
stretching moves according to subjects, etc. Especially, teachers are expected to guide and consult 
students on appropriate subjects, training methods, and avoiding unnecessary stress. The third most 
favorite solutions (accounted for 67.3%) was:“Feedback mailbox should be installed so that teachers can 
modify their teaching methods accordingly”, as some teachers set unrealistically high requirements or 
have inappropriate interactions with students so students mostly attend class just because they have to.  
Besides, students suggested a number of feasible solutions such as encouragement from teachers, 
division of exercises into mini-tasks, using PE video-based learning to facilitate students to practice in one 
way or another to improve their health.  

 
Figure 4: Solutions to reducing female students’ le vels of anxiety  
Conclusion and recommendation 
 The research findings, using the Spilberger’s State Trait Anxiety Inventory, indicate that there were 
18.1% female students feeling anxious at PE classes at UD in which students suffered most from 
athletics. The expressions included headache, stomache, inability to concentrate, tiredness, upset, 
sweating, losing learning efficiency.Causes of anxiety were: fear to fail course requirements; failing 
exams, late graduation; after-class tiredness and stress; inability to attend favorite PE subjects, etc.  
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Anxiety at PE classes resulted in: wrong perception of the significance of PE subjects; depression at 
learning PE subjects; disappointment with teachers, etc. From the above research findings, we suggest 
a number of recommendations to reduce female students’ levels of anxiety as follows. There should be 
counseling activities to increase female students’ awareness of meaning and goals of PE classes. These 
activities can be includedin sport news bulletin, PE club meetings, workshops, and in-class activities. 
Teachers are expected to adjust, improve course content and teaching methodologies to make PE 
subjects more suitable and interesting with students. In-class activities should be organized to inspire 
students.Teachers are expected to cheer, encourage students in PE classes so that the students can 
understand the meaning and significance of the PE course. It is necessary to establish certain sport clubs 
such as badminton, volleyball, basketball, soccer as these team sports create good chances for students 
to support and back up each other in the training sessions. Consequently, this paper research finding 
shows the current situation of female students’ levels of anxiety according to academic years, number of 
years of the course, causes and impacts of anxiety disorder on students’ lives. Especially, it also 
recommends solutions for teachers and students to reduced female students’ anxiety disorder.  
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Abstract 
This study aimed to analyze the roles of the mass media as the driving power of sport industry and also 
develop the guideline of using mass media in driving sport industry.  The existing literatures were 
reviewed for data collection. The required information was gathered through in-depth interview 
participants who were the executives and sport industry workers, focus group and public hearing among 
experts and scholars. Moreover, qualitative data were used in the study and presented in form of 
descriptive analysis. Results of the study were shown as follows:  There are 5 types of mass media that 
play an important role in driving sport industry as follows: 1) print media (specialized newspaper and 
popular newspaper) 2) radio (sport talk and sport games analysis shows) 3) Television (live sport games 
program) 4) electronic media (internets, social network through smartphone  5) movies (films and 
documentary). These mass media report sport related information for entertaining and inspiring people. 
Additionally, the advertising of goods, products and sport services are also reported in all kinds of mass 
media above. As results, people consume more goods, products and sport services related to sport 
industry.  The development of guideline of using mass media in driving sport industry consistsof 6 aspects 
as follows: 1) news presentation skills 2) expressing opinion techniques 3) entertainment 4) education 5) 
public relations and advertising 6) corporate social responsibility. 
Keywords: Mass Media /Sport Industry. 
 
Introduction  
Sport industry is one of industries which generated revenue for the developed countries such as United 
States of America, United Kingdom and China because it is a large industries comparing with others. As 
well as market share is obviously top range in the world. Currently, there are two major sections of the 
sport industry including, product and service. Thailand’s sport industry is taken in account to be an 
important sector to develop country. In 2009, the value of this industry per GDP is 3.09 trillion bahtor 39% 
and the most of them is for export. However, there are a few products which require advanced technology 
and rely on imported machinery, technology and spare parts. Then, Thailand has developed a Master 
Plan of Thailand Industrial Development 2012-2031 which is focus on developing capabilities and 
potentials for international competitions to generate revenue into the country from Small and Medium 
Enterprises (SMEs) in order to create jobs for the people, to balance between economic and social 
aspects to be the foundation toward sustainable development. Therefore, creating domestic industry is 
the first step in the development of Thailand's sport industry to ASEAN, Asia and the world in the future. 
While sport business makes involved people to earn more revenue, it will be a cause of economic 
expanding. Many companies will be interested to be sport sponsors such as football, volleyball, golf, 
tennis and badmintonto create a product image to be well known by using sports as the media. When 
sports are popular, trend of audience will increase, and the advertising of products and services of the 
sponsor will be more popular. Then, demand of sports products will be increased which affect to more 
expanding of sport trade also. Furthermore, the higher productivity will be resulted to lower the production 
costs. Therefore, the entrepreneurs could be able to continuously earn profit and development sports 
products and as well as export sports products to compete in global market. 
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As a result, using of innovation and communication is one of the successful factors of business 
management and new innovation. Currently, communication is taken into account of the key strategy. 
Although the process is lately or simultaneous occurring with the production and services, the 
communication is a strategic management leads information through target customers which drives 
promotion, encourages sales volume, persuade more supports and create a good image for the 
organization. Even though, nowadays business sector accept that communication is one of the most 
significant tools, the media management model is still diverse both of strategic planning and tool selection 
including content of the communication. In this case, the marketing communication expert still could not 
find fixed formula on communication management to respond the business which is focused on 
successful and sustainable development. Moreover, sports and entertainment businesses are both 
influent for the current social and economic activities and being high trend because sports and 
entertainment business could create more enjoyable, challenging and attracting customer to watch 
continuously. That is the desire of the manufacturer to offer information and advertising through the large 
channel of widely audience.Thus, to develop Thailand sport industry to international level, mass media is 
the key role to promote, support and develop Thailand sport industry to worldwide. Nevertheless, 
perceiving of all dimensions of sport news could be able to create the popularity of the sport industry in 
Thailand. Consequently, this study is emphasized on mass media in driving the sport industry to adopt 
information to develop the mass media insport industry in Thailand to be stable, prosperous and 
sustainable. 
Objectives 
To analyze the role of the mass media and driving of the sport industry. 
Methodology 
Qualitative research in the term of descriptive research was applied to analyze, prepare guidelines for 
mass media in driving of the sport industry by collected data from theoretical concepts, literature reviews, 
related academic researches, academic articles, focus groups, and public hearing. 
Tool of Research 
The research tools were applied from document studying, open-end questionnaire, focus group meeting 
and public hearing.  
Results 
Role of mass media in driving the sport industry an d according to studies was found as follow; 
1. Print media which is the most major role in driving power  of the sport industry are the newspaper 
including, 1) the specialized newspapers such as Siam Sports and Star Soccer.  
2. Radio which has an important role in driving the sport industry including, sport talk and sport games 
analysis shows, the sports advertising, live sports radio broadcasts and the sports games . 
3. Television which has an important role in driving the sport industry including, live sports, sport talk and 
sports news analysis, the sports advertising and sports games TV show.  
4. Electronic media which has an significant role in driving the sport industry comprising, internet, social 
network, email,  mobile phone searching and chat.  
5. Movie media which has an important role in driving the sport industry including, film, documentary film, 
educational film, short film or short drama and the music VDO with telling the story. 
 
Guidelines for using mass media to drive sport indu stry according to the study were found 
following; 
1. News presentation skills  
The mass media has to present a variety of sports newsthrough appropriate original media such as, 
printing media, television, radio, film and electronic media as a new media by providing a positive 
feedback to creatively motivate consumers to follow up, reduce the suggestion of guide to sports betting, 
increase more time of sport news reporting in all media types, focus on youth sports to develop towards 
professional sports and also publicize the media to more recognize and continue. Moreover, the mass 
media should select media content and the appropriate duration for people to follow up the sports news. 
Also, sports news in the media must be concerned about competition because of advertisers and 
sponsors factors. That is why sports news is focused on the audience interest first and then using new-
coming technology to attract attention. 
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2. Expressing opinion 
Mass media should creatively report the positive news rather than negative news to encourage 
consumers to follow up including the show which organized by brought successful and unsuccessful 
athletes and presented in a positive way both successful and unsuccessful cases. As well as, expressing 
opinion of mass media via various media must avoid impolite words and horrible images to provocative or 
obscene. 
3. Entertainment 
The live of each sportstype should be interviewed athletes, coach and sport fan to create more colorful 
and raise entertainment by adding some content gathered with games show, movies, music and music 
videos through various media channels to entertain the audience by inserting sports knowledge and 
promoting sport industry together. 
4. Education/Knowledge 
The mass media and related organizations have to prepare the development program to promote 
innovation in order to increase more added value of the sport industry on the basis of knowledge and 
creativity by focusing on promoting related people in the sport industry to carry out research and 
development and also adopt innovate for commercial purposes which will be value added to the sport 
industry.In addition, the mass media should take advantages of the Thailand 4.0 policy which focuses on 
developing into large-scale industries to generate high incomes for the country in order to achieve 
economic development goals which is driven by innovation. Moreover, the mass media should create a 
database to drive the sport industry including database of categorized citizen, sports professionals and 
mass media literacy in driving the sport industry. 
5. Public relations and Advertising  
Sports-loving trend using public relations and advertising via all types of media could be created by 
setting as a national agenda. Moreover, public relations and advertising could be done by creating good 
role models of each type of sport to attract Thai people through various media channels and also could be 
taken an opportunity or idol, such as in case of "Toon Body Slam" running for advantage facilitating and 
driving the sport industry. 
6. Social Responsibilities  
The using of media as a tool to convey good culture according to the policy of promoting sports tourism 
by presenting via aspect of family, friendship, morality, lifestyle and beautiful love which leads to create a 
good image of the country in the foreigner’s perspective and reflecting the perception of the gentleness of 
our culture that could be resulted of "Thailand Sports Tourism Fever" as same as many countries around 
the world. 
 
Discussions 
Role of mass media in driving the sport industry 
1. Printing media is the most major role in driving the sport industry are the newspaper including, (1) 
specialized newspapers such as Siam Sports and Star Soccer because this is popular for interested 
people in sports together with professional athletes who are interested and buy to read and follow up the 
story as well as expressing opinions according to the sports (2) Populism newspapers such as Thairath 
and Daily News reveal that these are almost the first newspapers which are influent people in Thai 
society due to providing information and news which daily happened and easy reach closely to the 
people. Corresponding to Teerawananont (2014) who studied the mixing marketing which influenced 
consumer’s decision to buy sports newspapers, it was showed that the high possibilities to buy a sports 
newspaper are channel and price. Moreover, the medium level of mixing marketing is news (news 
content) and marketing promotion. 
2. Radio is an important role in driving the sport industry including, the analysis news and sports news, 
the sports advertising, live sports radio broadcasts and the sports games. It would help to drive the sport 
industry which corresponded to Hongthong (2011) who studied the management of the FM 99.0 MHz 
Active Radio station for sports, health and tourism showed that the current status of the FM 99.0 MHz 
Active Radioprogramsis under the management of MCOT Public Company Limited which have 
organizational structure in both public and private sectors for MCOT Public Company Limited. 
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3. Television is an important role in driving the sport industry including, live sports, the analysis news and 
sports news, the sports advertising and sports games TV show, corresponded with  Jantararoj (2010) 
who studied the development of sports news of Royal Thai Army Television showed that the executives 
policy was not appropriate set for sports news but according to the news reporting policy which focuses 
on creating social benefits. That why the content is about honor a good people, encourage youth to play 
sports. And the most news important ranking is sports news both in foreign and domestic which is popular 
like football, tennis and golf. 
4. Electronic media which has an important role in driving the sport industry including, internet, social 
media, email, mobile searching and mobile chat with corresponding to Boonphap (2013) who studied the 
role of new media to create social values and identities of Thai youth in Bangkok found that the modern 
digital media has an important role to create both negative and creative for the young. Moreover, modern 
media also hasto be as a tool and space for youth to search survey and test their own identities and also 
has an indirect role in the socialization for the youth. 
5. Movie media which has an important role in driving the sport industry including, film, documentary film, 
educational film, short film or short drama and the VDO music of telling the story with corresponding to 
Somphong (2012) who studied a sport leadership, case study from the movie named Coach Carter found 
that sports leaders can reflect a good coordination between coach and athletes, athletes and athletes, 
social and athletes. The results show that sports leadership is very important for all types of sports. 
 
Suggestions 
Suggestion for applying the results 
Mass media, sport industry, and related businesses should cooperate to create the innovation or develop 
the method to use mass media to promote the sports revenue in terms of individuals, business and 
government because sports are the basic principle of human resource development which effect to the 
discipline, consciousness, harmony and sportsmanship and also included creating value and quality of life 
for the people. It also strengthens the country's economy by activities and services which related to the 
sport industry. So, mass media, sport industry and related businesses should create a network to 
promote and support the sport industry in all dimensions and integrated to create added value for the 
sport industry both production and related businesses, sports equipment, business for hotel, restaurant, 
food and beverage, competitive activities, insurance, travel and transportation including professional 
sports development institutions so that the sport industry canbe created opportunities, created jobs and 
revenue for all levels.  All mass media are printing media, radio, television, electronic media and film 
media. The role of the mass media and the media using consists of 6 aspects including, news, presenting 
pinions, entertainment, education/knowledge, public relations/advertising and social responsibility. 
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Introduction: 
Yoga originated in and was developed in the Indian subcontinent as a form of self-evolution, or 
development of the self as a fully-realized human beingUltimately, through the practice of yoga, the 
impurity and imperfection of the human condition is removed to allow the true self to be revealed 
(Bouanchaud, 1997). From this philosophical and spiritual context, yoga in the West has developed into a 
physical recreational activity with expected benefits in strength, flexibility, balance and relaxation. 
Originally conceived as a means of addressing the entire self, it is increasingly also seen as a means of 
attaining holistic wellness, with physical benefits closely tied to mental and emotional benefits. In this 
context, revelation of the self for modern day practitioners can be interpreted as removal of sources of 
discomfort, disease, and physical 3 ailment. This modern day interpretation remains consistent with 
Patanjali’s aphorism 1.30: “The inner obstacles that disperse the mind are sickness, mental inertia, doubt, 
haste, apathy, intemperance, errors in judgement of oneself, lack of perseverance, and the inability to 
stay at a level once reached.” (Bouanchaud, 1997). In this view, yoga is regarded as having the potential 
to help address malfunctions or imbalances that manifest as physical symptoms of disease, in particular 
those related to the stressful and often sedentary nature of western lifestyles.  
Menopause and Hormones: 
 Menopausal symptoms may be experienced as early as 8 years prior to the last 10 menstrual cycle, and 
can range from negligible to severely problematic. These may include vasomotor symptoms, mood 
disturbance, increased stress reactivity, cognitive difficulty, headaches and sleep disturbances (Twiss et 
al., 2007). These symptoms are presumed to be directly related to hormonal changes occurring at 
perimenopause, but the mechanism by which symptoms are elicited is unclear. A relatively common 
pattern of hormone shifts during perimenopause can be observed, prominently characterized by a period 
of extreme fluctuation in estrogen levels followed by an overall decline that typically plateaus 
approximately 4-5 years postmenopause (Rannevik et al., 1995). Consequently, other reproductive 
hormone levels are altered due to changes in various feedback pathways, including declining levels of 
progesterone and elevated levels of follicle stimulating hormone (FSH) and luteinizing hormone (LH). 
Small decreases in circulating levels of testosterone, androstenedione and sex-hormone binding globulin 
have also been observed (Rannevik et al., 1995). In addition to effects on the hypothalamic-pituitary-
gonadal axis, there is evidence that menopause is associated with increases in SNS activity as well as 
increased adrenocortical reactivity to stress (Lindheim et al., 1992; Vongpatanasin, 2009). For many 
years it was assumed the decline in estrogen levels combined with the elevated levels of FSH were 
responsible for vasomotor symptoms such as hot flashes and night sweats. A number of cross-sectional 
analyses have found that the prevalence and severity of hot flash symptoms is inversely related to 
circulating concentrations of estrogen and directly related to circulating FSH (Øverlie, Moen, Holte, & 
Finset, 2002; Randolph et al., 2005; Ratka, Miller, Brown, Jenschke, & Simpkins, 2009).  
Benefits of yoga: clinical evidence: 
Although the validity of claims about yoga and health has been questioned (Foreman, 2004) the number 
of studies focusing on the psychological, musculoskeletal, cardiovascular, and autonomic nervous system 
effects of yoga continues to grow. Although unlike Selvamurthy et al. (1998) no decline in blood pressure 
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was observed, the study participants were younger with no existing hypertension, likely resulting in a floor 
effect in which no further reduction in blood pressure could be found. The overall effects of inverted 
postures on localized blood pressure changes in regions of the body have yet to be studied in detail and 
are limited to those examining intraocular pressure during headstand (Baskaran et al., 2006). Information 
about local changes in blood pressure during the pose and effects on the baroreceptor reflex could lead 
to greater understanding about potential long term adaptations.The practice of pranayama has been 
linked to improvements in autonomic function and a shift from sympathetic to parasympathetic 
dominance, possibly mediated by stretch receptors producing inhibitory signals and hyperpolarization 
currents (Jerath, Edry, Barnes, & Jerath, 2006; Pal, Velkumary, & Madanmohan, 2004). This shift in 
response to breathing 20 pattern may be a factor in the claim that certain inversions “calm” the nervous 
system. While observations from these studies (Baskaran et al., 2006; Konar et al., 2000; Pal et al., 2004; 
Selvamurthy et al., 1998) suggest potential mechanisms by which benefits of yoga poses are elicited, the 
use of men as subjects limits generalisability of the findings to menopausal women, to whom the 
recommendation to practice yoga, particularly inversions is made. Recent research (Booth-LaForce et al., 
2007; Chatta et al., 2008; Cohen et al., 2007; Mastrengelo et al., 2007) has begun to address 
methodological problems seen in earlier studies, making use of female subjects, larger group sizes, and 
statistical analysis. 
Materials and Methods: 
Women ages 45-60 experiencing menopausal symptoms living in the ballari. Nearby ballari area to 
participate in the 10 week activity intervention study through posters, electronic notice boards, newspaper 
articles and newsletters. Women were also excluded if they had participated in a structured exercise 
program or smoked in the previous 6 months, or if they were unwilling to accept random assignment and 
confine their exercise activities to that of their assigned intervention group. Prior to beginning the 
intervention, resting heart rate and blood pressure were taken and to ensure that they met the safety 
criteria established by the Canadian Society for Exercise Physiology, excluding those with a resting heart 
rate of >100 beats per minute (bpm) and resting blood pressure of >144/95 mmHg. All subjects provided 
written informed consent. Participation was completely voluntary and participants were free to withdraw 
from the experiment at any time. The primary incentive was the opportunity to participate in yoga classes 
or group exercise sessions free of charge, with the additional incentive of a 50% discount on either the 
walking or yoga program at the ballari district completion of data collection. The experimental protocol 
was reviewed. 
Data collection and experimental procedures: 
Data collection and experimental procedures 35 a schematic of the experimental protocol used is seen in 
Participants attended two testing sessions one week prior to beginning and one week following the end of 
the intervention. During the first session, resting heart rate and blood pressure, height and weight were 
taken and resting blood samples were drawn. The Menopause Specific Quality of Life questionnaires was 
completed by participants on their first session and then again at weeks 4, 6, and during the post 
intervention blood sampling session. 
Blood sampling and collection:  
For all sampling sessions, participants refrained from strenuous exercise for 24 hrs, alcohol for 12 hrs, 
caffeine for 4 hrs and food for 3 hrs before the samples were drawn (Tremblay & Chu, 2000). Resting pre- 
and post-intervention blood samples were collected by lab technicians or registered nurses certified in 
phlebotomy. 5ml of blood each were drawn into plasma and serum vials. Samples were centrifuged and 
the serum or plasma stored at -80C till assayed. 
Menopausal symptom assessment:  
Participants completed the Menopause Specific Quality of Life (MENQOL) questionnaire (Lewis, Hilditch, 
& Wong, 2005) pre and post intervention as well as twice more within the 10 week period. The MENQOL 
was developed on women between the ages 45 and 65 to measure health-related quality of life 
symptoms 2-7 years following the last menstrual period. The questionnaire consists of 29 questions about 
menopause-related symptoms, each question 38 answered on an 8-point Likert scale to rate symptoms in 
four domains: vasomotor, physical, psychosocial and sexual. Domain-specific scores are calculated and a 
summary score is calculated as the mean of the four domain-specific scores. (Hilditch et al., 1996; Lewis 
et al., 2005). Domain internal consistency for the four domains ranged between 0.82 and 0.89 
(Cronbach’s alpha) and test-retest reliability over a 28 day interval ranged from 0.69 to 0.81 (intraclass 
correlation coefficient) ( Lewis et al., 2005). 
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Data Analysis:  
For statistical analysis, subjects from the fall and spring session were pooled and organized by their 
activity group, either walking or yoga. MENQOL questionnaire data was coded according to the Likert 
scale and entered by hand. Assay data was exported from Gen 5 to Microsoft Excel for tabulation and 
organization and statistical analysis performed using SPSS. Repeated measures ANOVA was performed 
to determine if there 39 was change in MENQOL scores over the 10 week activity intervention and 
whether this change differed according to activity. Repeated measures ANOVA was also performed to 
determine if the 10 week intervention or activity type influenced concentrations of the hormones DHEA-S 
and FSH. All statistical tests were performed using SPSS 17.0 and statistical significance set at p<0.05. 
Wherever the test for sphericity was significant (p<0.05), degrees of freedom was adjusted using Geisser-
Greenhouse correction.  
Results: 
A total of 25 women from the ballari area contacted ballari Physiology lab through telephone or e-mail. 64 
were screened out due to unavailability during the class times, use of HRT, or not wishing to adhere to 
only one type of exercise, resulting in initial recruitment of 10 women into the walking group and 10 into 
the yoga group. One woman dropped out of the walking group after the first test session due to not 
wishing to be restricted to the assigned activity, and two dropped out after the first exercise session for 
unknown reasons, leaving a total of eight participants. The remaining eight participants completed the 10 
week walking program, Of the ten women recruited into the yoga group, all completed the yoga program. 
Ten completed fitness assessments and provided post-intervention blood samples, and nine returned 
Menqol questionnaires.  
Subject data is shown in Table1. There were no significant differences between the two groups in age, 
weight, or BMI at the outset of the intervention. 
Table 1: Mean (S.D.) age, weight and BMI of subject s pre- and post- yoga and walking 
interventions. 
 
                                                                                

Mass (kg) BMI (kg/m2)  
 
 

Group N Age (yrs) pre  post  pre  post  
Walk 9 52.6(4.1) 72.4(16.6) 73.0 (17.4) 27.1(6.4) 27.3 (6.8) 
Yoga 10 51.9(4.3) 75.0(15.3) 76.3(15.7) 27.6(5.9) 28.1 (6.0)    
 
Table.2 Mean (S.D.) serum concentrations of DHEA-S and FSH of subjects pre- and post- yoga and 
walking interventions.  
 
 DHEA-S (µg/ml blood) FSH (IU/L blood) 
Group n pre post pre post 
Walk 9 1.433 (0.585) 1.565 (0.595) 60.74 (32.80) 64 (34.80) * 
Yoga  10 1.145 (0.449) 1.274 (0.590) 55.11 (33.88) 52.82 (37.44)* 
 
DHEA-S: dehydroepiandosterone sulfate, FSH: follicle stimulating hormone  
*p=0.066 for time, p=0.074 for time by group 
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Abstract 
 This study determined the level of Effectiveness of Zumba Fitness to the Fitness Enthusiasts in 
Kalibo, Aklan, Philippines. The findings of the study revealed that the fitness enthusiasts were between 
38-40 years old, most were females and majority were married. The subjects who were overweight in the 
pre-test were found to have decreased their weight in the posttest.  Those who had normal body mass 
index increased in the pretest up to last posttest.  The number of obese fitness enthusiasts remained the 
same in the posttest. The biggest number of participants excelled in sits up. Majority performed poorly 

in long jump. For the sprint test, the subjects gradually improved. Majority had average results in agility. 
There were significant differences between the pretest and posttest results in the sit up, sprint and agility 
performance of the fitness enthusiasts after they underwent the zumba fitness.  However, no significant 
difference was found in the long jump performance. The waist circumference of the participants was 
significantly different before and after the zumba fitness but no significant difference was noted in their 
weight.Among the hindrances that prevented the fitness enthusiasts from attaining their goals of 
becoming physically fit and lose weight was uncontrolled diet or eating habit.  Zumba sessions were done 
only three times a week.  Attendance was also an issue due to pressure from work, family, sickness and 
interest or motivation.The participants found zumba fun and a stress reliever.  There was a party-like 
feeling.  Their body became light and active and energized.  Zumba is an effective means of reducing the 
waist circumference but has not been found to significantly reduce weight.  There are factors that hinder 
the fitness enthusiasts from attaining the desired weight loss. Along with exercise is a controlled diet.  
Zumba sessions conducted three times a week for three months are not enough to affect a significant 
weight loss. However, zumba dance exercise is a fun way of losing weight, gaining endurance and getting 
healthy.  It effectively helps improve the physical, emotional and social well-being of the participants.The 
proposed program design for zumba fitness program should be implemented in order to enhance level of 
physical fitness of fitness enthusiasts.Key-words: Fitness, Zumba, Physical Fitness, Health, Dance etc. 
 
Introduction 
Physical fitness and health are integral part of human life. Fitness and wellness are correlated with each 
other. In fitness, body proportion and composition are important parameters which have roles relevant to 
health related fitness and skill related fitness. Maintenance of physical fitness is needed by human 
society. In this age of stress and tension, low level of fitness leads towards the exposure of degenerative 
and psychosomatic disorders including other sufferings.  
People in today’s world do not realize the importance of physical fitness. In fact many have become 
sedentary and their lifestyles become a serious threat to their health. Men have become less physically fit 
as civilization progresses. Due to modern technology, men are engrossed in activities such as watching 
television, playing computers, tablets and the like.  
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One way of preventing these health issues is engaging in Zumba Fitness. The Zumba Fitness program is 
a Latin-inspired, dance-fitness class that incorporates Latin and international music and dance 
movements, creating a dynamic, exciting, exhilarating, and effective fitness program. A Zumba Fitness 
class, known as a Zumba Fitness-Party, combines fast and slow rhythms that tone and sculpt the body 
using an aerobic or fitness approach to achieve a unique blended balance of cardio and muscle-toning 
benefits (Zumba Fitness, 2013). 
 It is usually performed to music and may be practiced in a group setting led by a licensed zumba 
instructor. Practitioners perform various routines comprising a number of different dance-like exercise. It 
can also be done solo and without musical accompaniment. Its goal is to prevent illness and promote 
physical fitness (Zumba Fitness LLC, Instructor Training Manual, 2013). 
Zumba promotes an efficient way of weight loss but this activity does not seem to catch fire among the 
people in the Philippines, province of Aklan, specifically in Kalibo. This prompted the researcher to 
conduct the study to determine the Effectiveness of Zumba Fitness to Fitness Enthusiasts in Kalibo, 
Aklan, Philippines in order to provide an enriched wellness program to achieve optimum physical fitness. 
The researcher, as a Physical Education Instructor for ten years and a licensed Zumba Instructor and 
wellness coach of the fitness program of the Municipality of Kalibo, was challenged to conduct this study. 
 
Research Methodology 
 This study utilized the descriptive-correlational and quasi experimental designs using quantitative 
and qualitative approaches. 
 The study was conducted in Pastrana Park, Kalibo, Aklan, Philippines. It is located in the heart of 
Kalibo and situated in the commercial hub. Pastrana Park is where all major arterial streets in Kalibo 
intersect. It is where most social and community activities are being held. Fronting Pastrana Park is Saint 
John the Baptist Cathedral. 
 The respondents of the study were the fitness enthusiasts who participated in the Wellness and 
Fitness Program of the Municipality of Kalibo. These Zumba enthusiasts were mostly women, 
housewives, teachers, Local Government Unit employees, businessmen, policemen, with some 
teenagers and kids. The ages of the fitness enthusiasts ranged from 11 years old to 65 years old. Out of 
57 participants 30 were randomly selected to participate in the study. They were the ones who submitted 
their medical/family history and waiver of liability certifying that they were fit to participate in the zumba 
fitness.  
 A researcher-made questionnaire was used to gather the demographic profile.  A medical history 
and family history questionnaire with the validation of a cardio doctor was used. A lifestyle evaluation was 
also given to assess the participants’ way of life and in evaluating their physical fitness level, the Physical 
Fitness Test (PFT) was used. This was a standardized test in testing the level of fitness. A pre-test and 
post-test were done to determine the health-related fitness and skill-related fitness and weight and waist 
circumference of the participants. It is a test to find out the level of physical fitness of the participants. (1) 
Standing Long Jump which measures leg power and strength, (2) Sit-ups, which measures abdominal 
strength and endurance, (3) Speed or Sprint, which measures speed and cardio-vascular endurance and 
(4) Illinois Agility Test which measures agility. 
 After the pre-test of the Physical Fitness Test, the participants underwent sessions in Zumba 
Fitness classes conducted by the researcher, which was held three times a week for a minimum duration 
of three months comprising of 36 sessions. Each class was typically a one hour class comprising of 10 
minutes Warm Up, 45 minutes of Zumba Fitness class and 5-7 minutes Cool Down. After each month, a 
post-Physical Fitness Test was conducted. 
 The researcher gathered the data after the approval of the Dean of the Graduate School and 
Adviser. Participants were required to submit waiver of liability or consent. A letter of approval was 
secured from the Municipal Mayor of Kalibo to conduct the research to the fitness enthusiasts in the 
Wellness and Fitness Program of the Municipality. Then, the researcher administered the questionnaire 
to find out the participants’ demographic profile, medical/family history, lifestyle evaluation, heart rate, 
measurements for the waist circumference and weight. The researcher formally administered the Physical 
Fitness Test prior to the conduct of the zumba fitness activity. For three months, a zumba fitness workout 
was done, then at the end of each month a physical fitness test was given to the participants.  
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 After the research instruments had been administered, questionnaires were retrieved, tallied, 
checked, and tabulated and subjected to appropriate statistical analysis. Appropriate statistical tests were 
employed after determining the behavior of the data gathered. Mean, simple percentage and t-tests were 
used. For the relationship, Pearson r, Cramer’s v, Gamma were used. 
Statistical Significance. The level of significance was set at p=0.05. 
 
Results And Discussion 
 The findings of the study were summarized and arranged as follows:  the demographic profile of 
the fitness enthusiasts showed that they had a mean age of 38.63 years old; most were females, and 
majority were married.  More than one-third was between 125-149 lbs., with a mean weight of 141.29 lbs.  
Majority were between 5’0”-5’12” tall.  Their lifestyle shows that most of them do exercise 3-4 times a 
week and enjoyed dance as their form of exercise. Majority of them were government employees who 
were involved in physical exercise. Dance exercise was the most chosen exercise or hobby that they do 
in their spare time.Half of the fitness enthusiasts in the pre-test were overweight but decreased to 36.7% 
in the 3rd posttest.  Those who had normal body mass index increased from 36.7% in the pretest to 50% 
in the 3rd posttest.  The biggest number of participants excelled in sit up in the pretest and increased to 
60% in the 3rd posttest.  Majority performed poorly in the long jump pretest and remained the same in the 
3rd posttest.  The sprint test revealed 100% who performed poorly in the pretest but this decreased to 
23.3% in the 3rd posttest.  However, from 0% in the pretest, fair runners increased to 56.7% in the 
posttest. Majority had average agility in the posttest from an initial 0% in the pretest.  Majority in the 3rd 
posttest were between 125-149.9 lbs. which marked an increase from the initial 43.3% in the pretest.   
 There were significant differences between the pretest and posttest results in the sit up, sprint and 
agility performance of the fitness enthusiasts after they underwent the zumba fitness exercise.  However, 
no significant difference was found in the long jump performance among the fitness enthusiasts after they 
were subjected to a pretest and posttest.  Waist circumference of the participants was significantly 
different before and after the zumba fitness exercise but no significant difference was found in their 
weight. 
 Among the hindrances that prevented the fitness enthusiasts from attaining their goals of becoming 
physically fit and lose weight were uncontrolled diet or eating habit.  Zumba sessions were done only 
three times a week.  Attendance was also an issue due to pressure from work, family, sickness and 
interest or motivation. 
 The participants found zumba fun and a stress reliever.  There was a party-like feeling.  Their body 
became light and active and energized. It has also improved their health.  From zumba, they also learned 
the art of dancing, good coordination, self-confidence, gained new friends and connections with the 
community.  
Conclusions 
 Based on the findings, the following conclusions were drawn: 
 More females are interested in attending zumba fitness dance exercise than males most likely 
because dance exercise is seen as more fitting for women than for men.  Married women are more 
interested in attending zumba dance exercise classes most likely because they have put on weight after 
marriage and childbirth, hence, desired to get back in shape.  Their medical and family history evaluation 
qualified them to become participants of the study. An almost equal number of participants have average 
and above average heart rates to those who have below average and poor heart rates. 
  Zumba fitness dance exercise helps reduce weight of the participants.  They performed better in 
the sit up, sprint and agility tests after undergoing the zumba fitness classes. 
 The single participants performed better in the sit up test compared to the married ones most likely 
because they are younger and are more physically active.  Weight is highly dependent on height and 
body mass index.  Thus, participants who are taller and with higher body mass index would also be 
heavier.  This also means that weight, height and body mass index are contributory factors to the weight 
circumference. 
 Attendance to zumba fitness dance sessions help in reducing weight.  The zumba exercise 
effectively improves the sit up, sprint and agility of the fitness enthusiasts but not their long jump 
performance. Thus, zumba helps in the development of strength, power, endurance, speed agility and 
most especially in cardiovascular or cardio respiratory which are the components of good level of fitness. 
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Zumba is an effective means of reducing the waist circumference but has not been found to significantly 
reduce weight.  There are factors that hinder the fitness enthusiasts from attaining the desired weight 
loss.  Along with exercise is a controlled diet.  Zumba sessions conducted three times a week for three 
months are not enough to effect a significant weight loss.  Absences also could have affected the 
participants’ goal of attaining the desired weight.However, zumba dance exercise is a fun way of losing 
weight, gaining endurance and getting healthy.  It effectively helps improve the physical, emotional and 
social well-being of the participants. 
 Results demonstrate that Zumba fitness can be an effective way to obtain beneficial health related 
and skill-related fitness effects. Promoting physical activity through increased awareness of Zumba fitness 
which is a fun way to exercise in groups can go along in promoting healthy lifestyle.  
 
Recommendations 
 The following are recommended based on the conclusions. Zumba fitness dance enthusiasts 
should spend time to convince their male relatives, neighbors and friends, as well as people of all ages 
and civil status, to attend zumba dance sessions due to the physical and health benefits it brings to 
participants.   Zumba is recommended even for athletes or athletic people since it improves the 
components of fitness in the development of strength, power, endurance, speed agility and most 
especially in cardiovascular or cardio respiratory. In order for the zumba fitness dance exercise to be 
successful in attaining weight loss, participants need to have control over their eating habits.  A three 
month session three times a week are not enough to effect a significant weight loss, hence, further study 
may be conducted by future researchers increasing the frequency of the sessions and time duration. 
Longer sessions would probably yield quite different results. Incentives may be provided to participants 
who are diligent in attending the dance sessions. Therefore, it should be recommended as a means of 
increasing physical activity especially in the sedentary population or in individuals who do not like sports 
or structured exercise.  
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 Introduction : 
  A hormone is a class of regulatory biochemical that is produces in all multi cellular organism by gland 

and transports by the circulatory system to a distant target organ to co ordinate it physiology and 
behavior. Hormone serves as a major form of communication between different organ and tissues. 
Hormones regulate variety of physiological and behavioral activity includes digestion, metabolism, 
respiration, tissue function, sensory preparation, sleep, excretion, lactation, stress, growth and 
development movement, reproduction, and mood. Generally, only a small amount of hormone is required 
to alter cell metabolism.Regular and healthy reproductive cycle is a complex process comprising the 
coordinated interaction of neurotransmitter systems, hypothalamic releasing factors, and anterior pituitary 
gland hormones. 

 
 BENEFITS OF PHYSICAL ACTIVITY FOR GIRLS   
  Research on the biophysical impact of exercise on children and adolescents is quite extensive although, 

as previously mentioned; investigations focusing exclusively on girls are limited. The following information 
addresses those benefits specifically relevant to girls. We focus in particular on benefits related to power 
(i.e., aerobic power or endurance and anaerobic power), strength, weight management and health-related 
issues such as immune function effects and reproductive maturation. 

 
 PHYSICAL EFFECTS OF THE FEMALE SEX  HORMONES: 
 The female sex steroid hormones are all derivatives of cholesterol. Within the estrogen group of 18-carbon 

steroids, 17 b estradiol is the major form, and estrone and estriol are less potent. In women, they are 
secreted primarily by the ovaries, and to a lesser extent by the adrenals . As discussed, synthetic forms 
include ethinyl estradiol and mestranol.The other major female hormones are the progestins : endogenous 
progesterone and first -, second -, third -, and now fourth - generation synthetic progestins in OCs. The 
various female sex steroids (endogenous and exogenous) exert a myriad of diverse and complex effects on 
multiple physiologic parameters, with the potential to in fl uence athletic performance. Considerations for 
exercise performance in women therefore differ significantly from men 

 Osteoporosis and General Bone Health  The decrease in bone mass that accompanies the aging process 
and the loss of estrogen levels after menopause often results in osteoporosis. The risk factors associated 
with osteoporosis include age, race, height-to-weight ratio and menopause in women. The three most 
important factors that contribute to healthy bones appear to be hormonal, nutritional and mechanical (Blair et 
al., 1996). Because there is no cure for this condition once it occurs, efforts must focus on prevention. In 
young childhood and adolescence, the development of peak bone mass is directly affected by regular 
physical activity combined with adequate calcium and vitamin D intake. Greater bone mass develops due to 
weight bearing, which is most often experienced during physical activity, and helps to protect against 
osteoporosis later in life when bone loss occurs. In fact, it is essential to place demands on bone for it to 
remain healthy. For example, a young adult at bed-rest for one week will lose about one percent of spinal 
density, which could take up to four months to regain (Krolner & Toft, 1983). In contrast, it has been found 
that young tennis players have higher bone density in their preferred (racket holding arm) than in their other 
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arm, thus supporting the positive role of placing demands on bone (Jacobson, Beaver, Grubb, Taft, & 
Talmage, In order for bones to grow properly, it is important for children, particularly adolescents, to 
participate in regular (preferably daily) physical activity (Kimm & Kwiterovich, 1995). The growth and 
development of children should also be monitored in terms of optimal weight and the balance of strength and 
flexibility. Because weight is linked to spinal bone density, it is critical to monitor underweight children 
carefully. 

  
 Conclusions And Recommendations: 
  
 Conclusion: It may be concluded that exercise may change the level of secretion of various female 

hormones and if it is necessary to control the secretion of female hormone we may use exercise as an 
important tool.  

  Physical activity, which includes the opportunity to develop an active lifestyle, to be physically fit and to 
acquire fundamental motor skills, can positively impact the overall health of girls in several ways. For 
example, increased fitness levels can contribute to better posture, the reduction of back pain and the 
development of adequate strength and flexibility, qualities which allow girls to participate fully in their daily 
activities, both vocational and recreational. The information presented below represents a summary of the 
contributions of sport and physical activity to the health and fitness of girls, as well as some 
recommendations for ensuring that all girls benefit from such involvement. 

 
 1. Girls’ participation in physical activity and sport positively impacts their aerobic power by increasing VO2 

max stroke volume, O2 uptake and ventilatory capacity. Additionally, girls can accrue strength gains through 
increased muscle activation, improve flexibility due to increased range of motion and perhaps enhance 
immune functioning (Rowland, 1990). 

 2. Girls’ early involvement in physical activity and sport can reduce the likelihood of developing a number of 
deleterious health-related conditions. For example, being physically fit positively influences blood lipid 
profiles which in turn minimize the development of atherosclerosis. In addition, the increased caloric 
expenditure of active girls decreases their risk of becoming obese (Rowland, 1990). 

 3. There is a growing public health consensus (McGinnis, 1992) that “diet and physical exercise patterns 
have a synergistic effect in reducing mortality” (Blair et al., 1996, However, professionals must remain 
cognizant of the potential health concerns associated with high levels of physical activity and overtraining, as 
well as some sport participation, namely, athletic injuries and the development of amenorrhea, which may be 
linked to osteoporosis in post-menopausal women. We must establish and maintain health- and fitness-
related programs to reduce the occurrence of such deleterious conditions. 

 4. Given that the biophysical benefits of exercise for girls dramatically outweigh the disadvantages, 
mechanisms providing opportunities for enhanced physical activity must be developed and supported. 
Independently organized clubs and sports, recreational programs and school-based physical education and 
sport programs are ideal ways to healthy society.  

 
 Identify the role of physical activity in health-r elated problems for girls. A significant childhood health 

problem is obesity. The combination of increased physical activity and decreased caloric intake is the most 
effective technique for weight control. In addition, the management of several childhood diseases is 
enhanced by regular exercise, but physical activity and exercise may be more difficult due to other life 
changes that often accompany these conditions (e.g., diabetes and cerebral palsy). There is need for 
increased research focusing on the diverse ways in which physical activity can be used in the management 
of a variety of health problems of children and teenagers. 

 Determine the links between early childhood behavi ors and risk factors for serious disease in adults.  
It appears that many of the chronic diseases of adulthood have their “biological and ecological roots in 
childhood” (Kimm & Kwiterovich, 1995, p. 269). Research is needed to identify prudent preventive strategies 
which can be encouraged for all children, particularly those at risk for chronic diseases. 

  Delineate the factors that impact the association  between exercise and           
  Reproductive functioning. The delay in menarche, which sometimes accompanies strenuous exercise and 

training, may have both positive and negative consequences. More research is needed on the relationship 
between the type and level of exercise, and various factors related to reproductive functioning such as the 
onset of menarche, risk of estrogen-linked cancers, bone density and osteoporosis, and amenorrhea 
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Abstract: 
Background: Around 15 to 20% of population in India is suffering from vein disease. Venous conditions 
have a very low public health priority. Sports person often suffer from simple to complicated varicose 
veins. The intension of this exploratory study of sports persons from different disciplines is to understand 
the effect of varicosity in their sports performance. Methods: District and state level sports persons were 
examined during their visits to clinic for pain in lower limbs and occasional pedal edema. Thirty two 
players of both sexes from different sports disciplines (22 males & 10 males) were examined.     
Theywere fromAthletics, Weight lifting, and Football.Sports persons with varicose veins were recorded as 
C1 and C2 in Hyderabad Spine Clinics over a period of 10 months. Their awareness over the issue and 
treatment were noted.Results:About 48 % of the subjects irrespective of sports discipline, complained of 
pain and discomfort during training. None of them were aware of preventive care for varicosity such as 
elevation, wearing stockings and medication during complications.    
Conclusion:  Varicose veins are not uncommon in players and can interfere with peak performance. 
Awareness among players and coaches can prevent drop in performance. Varicosity is known to get 
complicated over long period. There is a need for detailed research and awareness among sports 
fraternity.Key words:Varicose veins, Sports persons, Pedal edema, Sports performance 
 
Introduction: 
 Varicose veins occurs when veins become enlarged, swollen and diluted with blood tortuous, 
widened veins in the legs and are often easily visible. Their valves are usually incompetent so that reflux 
of blood occurs, and the resulting venous hypertension can cause symptoms [1]. Varicose veins are seen 
not only in elderly but can cause increased pressure in the leg veins leading to symptoms that may impair 
the athletes’ performance. After running one to two km the man had to stop running due to increasing 
numbness in the lower leg, aching muscles in the calf and finally pain [2]. Veins dilate during exercise 
increasing the volume of venous blood pooling in the legs leading to decreased venous return to the heart 
and further decreasing athletic performance in athletes with varicose veins.Around 15 to 20% of 
population in India is suffering from vein disease.The main factors in the etiology of varicose vein are 
venous dilation and valvular insufficiency that are started by unknown factors [3] 
 The following are the symptoms of athletes with varicose veins. 
Pain in the legs with activity,Heaviness, Swelling, FatigueItching, Blue bulging veins 
Certain sports are more prone to develop varicose veins than the others. Sports such asWeightlifting, 
athletics place more stress on the veins of the legs. These sportsmen often suffer from simple to 
complicated varicose veins.In this study, players with C1 and C2 varicose veins were examined. The 
intension of this exploratory study of sports persons from different disciplines is to understand the effect of 
varicosity in their sports performance. 
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Methods: 
Players were examined in Hyderabad Spine Clinics. District and state level sports persons were 
examined during their visits to the clinic for pain in lower limbs and occasional pedal edema. Thirty two 
players of both sexes from these three different sports disciplines (22 males & 10 females) were 
examined. They were athletics, (16 runners: 9 males and 7 females), football (8 males), and weightlifting 
(8 lifters: 5 males and 3 females).Sports persons with varicose veins were recorded as C1 and C2 in 
Hyderabad Spine Clinics over a period of 10 months. 
Table 1 - CEAP classification of patients. 

CEAP 
Class 

Male  Female 

C0 0 0 
C1 10 3 
C2 12 7 

 
 C1 indicates that the players have visible bulging veins called spider veins but without any 
symptoms. C2 indicates varicose veins with symptoms such as pain, swelling and heaviness in the legs. 
12 males and 7 females noticed pain and heaviness in their legs during or after their respective sports 
activities.None of the subjects were aware of the treatment options for the varicose veins. Nor they ever 
used compression stockings to reduce the symptoms. Their awareness over the issue and treatment 
were noted. 
 
Results: 
Current study clearly demonstrated that many sports personnel suffer from varicosity.  About 48 % of the 
total subjects irrespective of sports discipline complained of pain and discomfort during training. Many 
females (70%) were affected by problems related to varicose veins (Class C2). Whereas 55% of males 
were affected by varicosity (Class C2). These players never followed any preventive measures for 
varicosity and complications.   
 
Discussion: 
 Many people mistakenly believe that varicose veins are seen only in inactive elderly population. But 
in reality any physical activity that require legs to support heavier weights such as weight lifting and 
activities that are repetitive in nature such as running put a lot of stress in the legs leading to development 
of varicose veins.Among the risk factors most closely associated with chronic venous insufficiency (CVI) 
was age and family history of varicose veins [4]. Javien's study showed that varicose veins were more 
common in women, but female sex was not found to be a strong risk factor. In this study females were 
most affected when compared to males. All of the affected subjects had severe pain and heaviness in 
their legs after their respective sport activities leading to hindrance of their performances. If the subjects 
wore compression stockings while performing,the blood would be pumped back towards the heart quicker 
than normal rate thus limiting the pooling of fluid in the limbs.Compression socks increase stamina by 
improving performance and recovery. Elevation of the limbs helps in carrying blood towards the heart with 
the help of gravity. Sadly none of them were aware of preventive care for varicosity such as elevation, 
wearing stockings and medication during complications. 
Conclusion: 
 Varicose veins are not uncommon in players and can interfere with peak performance. Awareness 
among players and coaches can prevent drop in performance. Varicosity is known to get complicated 
over long period. There is a need for detailed research and awareness among sports fraternity. 
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Abstract: 
 To determine the significance difference of Psycho-Social Predictors of Anxiety and Emotional 
Intelligence in Sports Persons.A total of 200 subjects (100 subjects from urban, while another 100 
subjects were from rural), who were selected randomly from the various games available across 
both urban and rural areas school students of Jodhpur (Rajasthan) The age of the players ranged 
between 15 to 18 years. Insignificant difference was found between the means scores of male and female 
in relation to five alternatives of anxiety of urban and rural locality, as the tabulated t. value found to be 
less than the required value.Insignificant difference was found between the means scores of male and 
female in relation to Intra-personal awareness (knowing about one’s own emotions, knowing about other’s 
emotions, managing one’s own emotions) and total Emotional Intelligence Inventory of urban and rural 
locality, as the tabulated t. value found to be less than the required value.Key words: Psycho-Social, 
Anxiety, emotional intelligence 
 
Introduction:  
The concept of emotional intelligence is multifaceted in nature, including individual skills and insights, 
regarding inter- and intrapersonal factors which influence the competency profile of a person (Mayer, 
Salovey and Caruso, 2004). It implies that humans are both rational and emotional beings. The term 
‘emotional intelligence’, then implies something having to do with the intersection of emotion and 
cognition. Hence, adaptation and coping abilities in life are dependent on the integrative functioning of 
both rational and emotional capacities (Salovey, Bedell, Detweiler, and Mayer, 2000). It involved the 
ability to reason using emotions and of emotions to enhance reason.   
After reviewing the history of emotional intelligence it can be stated that the theoretical idea behind 
emotional intelligence is not totally new in the field of psychology. Though emotional intelligence is one of 
the recent development in the area of intelligence the existing models of emotional intelligence are 
somewhat overlapping with many other constructs such as social intelligence, intra and interpersonal 
intelligences, and practical intelligence. One of the main bases of individual difference is the general 
intelligence. Some investigators have reported intellectual differences in test-anxiety as well.  
Selection Of The Subjects: 
For the purpose of this study it was decided to go in for a sample from the population of the school 
students were randomly selected from the various games available across both urban and rural areas of 
Jodhpur (Rajasthan).Therefore, the sample of the present study is comprised of students of different 
schools located in Jodhpur. The age of the players ranged between 15 to 18 years. These schools were 
located in rural and urban areas of Jodhpur and are affiliated to Rajasthan Board of Secondary Education 
and Central Board of Secondary Education. Regarding the selection of urban and rural subjects, one 
thing was most efficiently kept in mind that those subjects were considered as urban and rural who were 
engaged in physical activities. Therefore the subjects were equally selected from both the urban and rural 
areas for the purpose of data collection. 
 
 
 



108 

 

Criterion Measure 
Emotional Intelligence and Anxiety among the subjects were assessed by using standard questionnaires 
responded by the subjects. 
 Variable Name of Questionnaire Author 
 Emotional Intelligence Emotional Intelligence Inventory (EII) Mangal  
 Anxiety  Test Anxiety Scale (TAS) Dr. V. P. Sharma 

 
Findings 
The results pertaining to mean, standard deviation and‘t’ test have been presented in table No.1 to 5. In 
the first part ‘A’ descriptive statistics was provided in relation to each of urban and rural locality. Secondly, 
comparison of male and female was provided living in urban and rural locality.  
In the last part ‘B’ Path Analysis using AMOS software was provided to predict the each dimension of 
Emotional intelligence using independent variables. 
Table-1.1:Descriptive Statistics of subjects in relation to FIRST_ALTERNATIVES_ANXIETY of Urban and 
Rural locality (n=100) 
 Range Minimum Maximum Sum Mean Std Dev 
Urban 15 1 16 633.00 6.33 2.89 
Rural 13 1 14 499.00 4.99 2.11 
The above table reveals the range of Urban and Rural (15;13), Minimum (1, 1), Maximum(16,14), 
Sum(633,499.00), Mean(6.33,4.99) and Standard deviation(2.89,2.11) 
Table-1.2:Comparison of Male and Female in relation to FIRST_ALTERNATIVES_ANXIETY of Urban 
locality (n=50) 
 Mean Std ‘t’ df sig Mean Difference 
Male 6.36 3.06 
Female 6.30 2.75 

-0.10 98 0.92 -0.06 

In Urban Locality, the table No.29.2 shows that the mean and standard deviation of Male (6.36; 3.06) & 
Female (6.30; 2.75). The difference mean in male and female was -0.06. This shows that no significant 
difference was found in case of male and female in relation to FIRST_ALTERNATIVES_ANXIETY (t=-
0.10, df=98, p=0.92) 
Table-1.3:Comparison of Male and Female in relation to FIRST_ALTERNATIVES_ANXIETY of Rural 
locality (n=50) 
 Mean Std ‘t’ df sig Mean difference 
Male 5.42 2.43 
Female 4.56 1.64 

-2.07 98 0.04 -0.86 

In Rural Locality, the table No. 29 shows that the mean and standard deviation of Male (5.42; 2.43) & 
Female (4.56; 1.64). The difference mean in male and female was -0.86. This shows that  significant 
difference was found in case of male and female in relation to FIRST_ALTERNATIVES_ANXIETY  (t=-
2.07, df=98, p=0.04) 
Table-2.1:Descriptive Statistics of subjects in relation to SECOND_ALTERNATIVES_ANXIETY of Urban 
and Rural locality (n=100) 
 Range Minimum Maximum Sum Mean Std Dev 
Urban 13 1 14 660.00 6.60 2.36 
Rural 10 1 11 599.00 5.99 2.09 
The above table reveals the range of Urban and Rural (13;10), Minimum (1, 1), Maximum(14,11), 
Sum(660.00000000000023,599.00), Mean(6.60,5.99) and Standard deviation(2.36,2.09) 
Table-2.2:Comparison of Male and Female in relation to SECOND_ALTERNATIVES_ANXIETY of Urban 
locality (n=50) 
 Mean Std ‘t’ df sig Mean Difference 
Male 7.10 2.18 
Female 6.10 2.44 

-2.16 98 0.03 -1.00 

In Urban Locality, the table No.30.2 shows that the mean and standard deviation of Male (7.10; 2.18) & 
Female (6.10; 2.44). The difference mean in male and female was -1.00. This shows that  significant 
difference was found in case of male and female in relation to SECOND_ALTERNATIVES_ANXIETY (t=-
2.16, df=98, p=0.03) 
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Table-2.3:Comparison of Male and Female in relation to SECOND_ALTERNATIVES_ANXIETY of Rural 
locality (n=50) 
 Mean Std ‘t’ df sig Mean difference 
Male 6.14 1.85 
Female 5.84 2.32 

-0.72 98 0.48 -0.30 

In Rural Locality, the table No.30.3 shows that the mean and standard deviation of Male (6.14; 1.85) & 
Female (5.84; 2.32). The difference mean in male and female was -0.30. This shows that no significant 
difference was found in case of male and female in relation to SECOND_ALTERNATIVES_ANXIETY  (t=-
0.72, df=98, p=0.48) 
Table-3.1:Descriptive Statistics of subjects in relation to THIRD_ALTERNATIVES_ANXEITY of Urban and 
Rural locality (n=100) 
 Range Minimum Maximum Sum Mean Std Dev 
Urban 9 2 11 616.00 6.16 1.97 
Rural 11 1 12 614.00 6.14 2.15 
The above table reveals the range of Urban and Rural (9;11), Minimum (2, 1), Maximum(11,12), 
Sum(616.00000000000023,614.00), Mean(6.16,6.14) and Standard deviation(1.97,2.15) 
Table-3.2:Comparison of Male and Female in relation to THIRD_ALTERNATIVES_ANXEITY of Urban 
locality (n=50) 
 Mean Std ‘t’ df sig Mean Difference 
Male 5.96 2.13 
Female 6.36 1.80 

1.01 98 0.31 0.40 

In Urban Locality, the table No.31.2 shows that the mean and standard deviation of Male (5.96; 2.13) & 
Female (6.36; 1.80). The difference mean in male and female was 0.40. This shows that no significant 
difference was found in case of male and female in relation to THIRD_ALTERNATIVES_ANXEITY 
(t=1.01, df=98, p=0.31) 
Table-3.3:Comparison of Male and Female in relation to THIRD_ALTERNATIVES_ANXEITY of Rural 
locality (n=50) 
 Mean Std ‘t’ df sig Mean difference 
Male 5.98 2.26 
Female 6.30 2.03 

0.74 98 0.46 0.32 

In Rural Locality, the table No. 31.3 shows that the mean and standard deviation of Male (5.98; 2.26) & 
Female (6.30; 2.03). The difference mean in male and female was 0.32. This shows that no significant 
difference was found in case of male and female in relation to THIRD_ALTERNATIVES_ANXEITY  
(t=0.74, df=98, p=0.46) 
Table-4.1:Descriptive Statistics of subjects in relation to FORTH_ALTERNATIVES_ANXEITY of Urban 
and Rural locality (n=100) 
 Range Minimum Maximum Sum Mean Std Dev 
Urban 9 0 9 327.00 3.27 2.12 
Rural 15 1 16 390.00 3.90 2.13 
The above table reveals the range of Urban and Rural (9;15), Minimum (0, 1), Maximum(9,16), 
Sum(326.99999999999989,390.00), Mean(3.27,3.90) and Standard deviation(2.12,2.13) 
Table-4.2:Comparison of Male and Female in relation to FORTH_ALTERNATIVES_ANXEITY of Urban 
locality (n=50) 
 Mean Std ‘t’ df sig Mean Difference 
Male 3.02 2.03 
Female 3.52 2.20 

1.18 98 0.24 0.50 

In Urban Locality, the table No.32.2 shows that the mean and standard deviation of Male (3.02; 2.03) & 
Female (3.52; 2.20). The difference mean in male and female was 0.50. This shows that no significant 
difference was found in case of male and female in relation to FORTH_ALTERNATIVES_ANXEITY 
(t=1.18, df=98, p=0.24) 
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Table-4.3:Comparison of Male and Female in relation to FORTH_ALTERNATIVES_ANXEITY of Rural 
locality (n=50) 
 Mean Std ‘t’ df sig Mean difference 
Male 4.00 2.42 
Female 3.80 1.83 

-0.47 98 0.64 -0.20 

In Rural Locality, the table No.32.3 shows that the mean and standard deviation of Male (4.00; 2.42) & 
Female (3.80; 1.83). The difference mean in male and female was -0.20. This shows that no significant 
difference was found in case of male and female in relation to FORTH_ALTERNATIVES_ANXEITY  (t=-
0.47, df=98, p=0.64) 
Table-5.1:Descriptive Statistics of subjects in relation to FIFTH_ALTERNATIVES_ANXEITY of Urban and 
Rural locality (n=100) 
 Range Minimum Maximum Sum Mean Std Dev 
Urban 8 0 8 268.00 2.68 1.92 
Rural 9 0 9 396.00 3.96 1.81 
The above table reveals the range of Urban and Rural (8;9), Minimum (0, 0), Maximum(8,9), 
Sum(268.00000000000006,396.00), Mean(2.68,3.96) and Standard deviation(1.92,1.81) 
Table-5.2:Comparison of Male and Female in relation to FIFTH_ALTERNATIVES_ANXEITY of Urban 
locality (n=50) 
 Mean Std ‘t’ df sig Mean Difference 
Male 2.64 1.83 
Female 2.72 2.03 

0.21 98 0.84 0.08 

In Urban Locality, the table No.33.2 shows that the mean and standard deviation of Male (2.64; 1.83) & 
Female (2.72; 2.03). The difference mean in male and female was 0.08. This shows that no significant 
difference was found in case of male and female in relation to FIFTH_ALTERNATIVES_ANXEITY 
(t=0.21, df=98, p=0.84) 
Table-5.3:Comparison of Male and Female in relation to FIFTH_ALTERNATIVES_ANXEITY of Rural 
locality (n=50) 
 Mean Std ‘t’ df sig Mean difference 
Male 3.48 1.82 
Female 4.44 1.69 

2.73 98 0.01 0.96 

In Rural Locality, the table No.33.3 shows that the mean and standard deviation of Male (3.48; 1.82) & 
Female (4.44; 1.69). The difference mean in male and female was 0.96. This shows that  significant 
difference was found in case of male and female in relation to FIFTH_ALTERNATIVES_ANXEITY  
(t=2.73, df=98, p=0.01) 

 
Fig-1: Path Analysis of Anxiety as a predictor on Emotional Intelligence different parts 
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Discussion Of Findings: 
Overall, the study was supported by the findings of Alfonsi, G., Conway, M., & Pushkar, D. (2011) who 
revealed that Subjective social status seems to predict health outcomes, above and beyond the 
contribution of objective status. The present hypothesis was that neuroticism predicts subjective status 
and does so via the influence of neuroticism on objective status (i.e., education, occupation, and income), 
self-perceived illness, and greater negative effect. In turn, lower subjective status would be associated 
with more severe self-perceived illness. Older adults (N=341) shortly after retirement completed 
measures of neuroticism, attainment in education, occupation, and salary, and over 2 subsequent years, 
they completed measures of current subjective status, self-reported illness, and current negative effect. 
As hypothesized, greater neuroticism was associated with lower subjective status via lower objective 
status and more severe self-reported illness. However, current negative affect was not associated with 
subjective status, and subjective status did not predict future poorer subjective health.  Allain, T. J., 
Matenga, J. A., Gomo, Z., Adamchak, D. J., & Wilson, A. O. (1996) demonstrated that, despite physical 
hardship, the majority of Zimbabwean elders are happy and 50% are satisfied with their lives and we 
have identified independent determinants of happiness and life satisfaction in this group. Characterization 
of these determinants allows us to predict that social changes such as rural/urban migration, declining 
family support and diminishing respect from children will have a negative effect on happiness and life 
satisfaction in our elders. Bishop, A. J., Martin, P., MacDonald, M., Poon, L., Georgia Centenarian Study, 
Jazwinski, S. M., Arnold, J.(2010) Findings also support a relationship between social resources and 
subjective well-being in later life. In particular, the association between social resources and life 
satisfaction was mediated through health impairment. These findings offer understanding relative to how 
health and social resources influence past and present assessments of subjective well-being among the 
elderly 
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Abstract: 
The research result proclaimed that parent’s give-birth age, the first or the second children, parents’ 
career, economy condition of families or positive exercise activity affect the physical development of 
elementary students from 6 to 10 years old.Keyword: give-birth age, career, economy condition, exercise 
activity, physical development. 
Introduction 
“Human physical development is the process of form nature and natural 
function alteration of body throughout personal life of it”. Physical development is adhere to natural rules 
including the rule of mutual effect between genetic development tendency and tendency impacted by 
living condition, rules of mutual identification between structure alteration and function; each period by 
age range develops gradually and alter each other. However, Human physical development (PTTC) also 
depends on social living condition and activity of human (allocation condition and product utility as 
materials, education, work, activities,...). Therefore, “the human physical development is affected by 
social with a certain level”. To clarify that situation, we proceed to a research about natural and social 
factors that influence physical development of students from 6 to 10 in the North of Vietnam. 
Research’s purpose: Identify the effective level of: 
- The influence of parents’ give-birth age to physical development of students from 6 to 10 in the North of 
Vietnam.The influence of children order in the family to physical development of students from 6 to 10 in 
the North of Vietnam.The influence of parents’ career to physical development of students from 6 to 10 in 
the North of Vietnam.The influence of economy condition to physical development of students from 6 to 
10 in the North of Vietnam.The influence of positive exercise activity to physical development of students 
from 6 to 10 in the North of Vietnam. 
Research methods 
Research methods often regulated in sport fields are interview, pedagogy inspection, medical inspection, 
statistical mathematics, vertical observation method in 5 years among 831 students from 6 to 10 in the 
North (437 males and 394 females) via 15 standards divided into 3 groups: form, function and quality. 
These standards are used to solve the mentioned missions. 
Research result  
3.1 The influence of parents’ give-birth age to phy sical development of students aged from 6 to 10 
in Northern of Vietnam 
- On the form: children from 6 to 10 born by parents from 20 to 30 years old have similar form as children 
were born by parents from 31 to 40 years old. 
- On the function: Function indexes of children born by parents from 31 to 40 years old are lightly higher 
than children were born by parents from 20 to 30 years old. The difference of balance movement and 
DTS indexes have statistic meaning at probability of P < 0.05. 
- On exercise quality: children born by parents from 20 to 30 years old have similar physical strength as 
children were born by parents from 31 to 40 years old. The difference does not have statistic meaning at 
probability of P > 0.05. 
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3.2 The influence of children order in the family t o physical development of students aged from 6 
to 10 in Northern of Vietnam (table 1) 
- On the form: Children from 6 to 10 years old who are the first children in families have form indexes 
better than those who are the second children. The difference does not have statistic meaning at 
probability of P > 0.05. 
- The function and exercise quality of children from 6 to 10 years old in the North who are the first children 
in families is lower than children who are the second. The difference does not have statistic meaning at 
probability of P > 0.05. 
3.3 The influence of parents’ career to physical de velopment of students aged from 6 to 10 in 
Northern of Vietnam  
Parents’ career is closely related to the income and economy condition in a family. On the other hand, 
career also affects how parents take care of their children. Parents’ career is divided into 3 groups: 
employee, farmer and freelancer. The result shows that: 
- On the form and function: children from 6 to 10 whose parents are farmers have the lowest index. The 
difference has statistic meaning at probability of P < 0.05. Children whose parents are employees or 
freelancers have form indexes similar to each other. The difference does not have statistic meaning at 
probability of P > 0.05. 
- On the exercise quality (physical strength): Children from 6 to 10 years old whose parents are farmers, 
employees or freelancers have physical strength indexes similar to each other. In general, the difference 
of physical strength of children in 3 groups does not have statistic meaning at probability of P < 0.05. 
3.4 The influence of economy condition to physical development of students aged from 6 to 10 in 
Northern of Vietnam 
- Through interview directly each student about economy condition with kinds as: a well-off family has 
built house, television and motorbike (15.29%), a bare living family does not have television and motobike 
(83.20%), an underfed family has to borrow from neighbors (1.71%). 
- By identifying the economy condition of students above, the assessment of economy condition influence 
to students’ physical development will not correct totally. However, by trying our best in this research 
condition, we bravely bring out the research result and hope scientists will study this issue more profound 
and meaningful. The result shows that underfed children is rare, so the economy condition influence will 
affect to children who are belong to well-off families and bare living families as follow: 
+ On the form and function: Children families with good economic conditions tend to have forms better 
than children in bare living family. However, the difference was not enough statistical reliability. 
+ On exercise quality (physical strength):  The development is equivalent to each other. However, 
children in well-off families have better physical strength. Especially, the endurance of children in bare 
living families is better. The difference has statistic meaning at probability of P < 0.05. 
3.5 The influence of positive exercise activity to physical development of aged from 6 to 10 in 
Northern of Vietnam 
According to the regulations of the Ministry of education and training, the first grade in primary school 
students only has one hour a week for physical exercise.  From grade 2 to grade 5, there is two hour a 
week for physical exercise. Each lesson lasts 40 minutes with 3 mandatory basic contents. Therefore, the 
sports activities of students in primary schools are basically similar. The problem of positive activities in 
research is that students walk or bicycle to school (the distance from home to school are from 1000m to 
2000m) or students are taken to school by adults does have anything affect physical development? 
Clearly, students walking to school more active than students regularly brought to school by adults. 
- On the form: The results of the study show that students who can walk or ride a bike to school have 
worse form than students who are taken to school. Although student’s form at 6 years old is equivalent to 
each other, the difference of student’s form at 10 years old has statistic meaning at probability of P < 
0.05. 
- On the function: Students who walk or bicycle to school have worse function activities than students who 
are taken to school. The differences are not has statistic meaning, but the fact that students who are 
taken to school have better function activities 
- On the exercise quality (physical strength):  
+ Strength group: Students who walk or bicycle to school have less strength than students who are taken 
to school. The difference does not have statistic meaning at probability of P > 0.05. 
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+ Skillful qualities, flexibility and endurance group: The results of the study show that students who walk 
or bicycle to school have less skillful qualities, flexibility and endurance than students who are taken to 
school. The difference has statistic meaning at probability of P < 0.05 
Table 1. The influence of children order in the fam ily to physical development of students at 10 
years old in the Northern of Vietnam by the Longitu dinal study. 
 

The first  
child 

The second child 
Test Sex 

n Mean  SD n Mean  SD 

t1-2 P1-2 

Male    70  133.37±5.2   47  132.94±5.74 0.42 0.05 
Height (cm) 

Female   67  135.4±5.71   39  133.51±4.88 1.80 0.05 

Male   70  31.04±5.42   47  31.28±6.31 0.21 0.05 
Weight (kg) 

Female   67  30.78±4.56   39  30.01±5.03 0.79 0.05 
Male   70  2.32±0.34   47  2.35±0.43 0.37 0.05 Quetelet Index 

(kg/dm) Female   67  2.27±0.29   39  2.25±0.35 0.36 0.05 
Male   70  17.36±2.21   47  17.61±3.08 0.47 0.05 

BMI Index (kg/m2) 
Female   67  16.76±2.05   39  16.82±2.6 0.13 0.05 
Male   70  17.49±2.51   47  17.31±2.19 0.39 0.05 Holding force of the 

dominant hand(kg) Female   67  16.39±1.97   39  16.57±2.38 0.41 0.05 
Male   70  20±3.04   47  19.7±3.31 0.49 0.05 Lie supinely and 

bend knees and 
body (time/30s) Female   67  16.81±2.49   39  17.59±2.98 1.38 0.05 

Male   70  158.79±12.11   47  
162.81±13.1
3 

1.68 0.05 Long jump at the 
spot (cm) 

Female   67  149.06±8.57   39  144.95±9.67 2.20 <0.05 

Male   70  5.86±0.31   47  5.84±0.39 0.23 0.05 
Run 30m(s) 

Female   67  6.13±0.34   39  6.1±0.41 0.38 0.05 
Male   70  11.87±0.6   47  11.87±0.7 0.03 0.05 

Shuttle run 4x10M(s 
Female   67  12.39±0.51   39  12.35±0.51 0.42 0.05 
Male   70  6.23±2.29   47  6.07±2.37 0.35 0.05 Flexible body 

bending (cm) Female   67  8.43±2.46   39  7.62±3.2 1.38 0.05 

Male   70  868.17±77.73   47  
871.55±69.1
9 

0.25 0.05 
Run 5minutes(m) 

Female   67  858.66±57.59   39  
863.95±61.5
1 

0.44 0.05 

Male   43  6.35±8.8   23  5.35±5.38 0.49 0.05 Balance 
movement(cm) Female   39  4.82±4.61   23  4.96±4.63 0.11 0.05 

Male   43  48.98±6.06   23  49.87±6.47 0.55 0.05 
Tepping test 

Female   39  48.26±6.38   23  50.26±5.57 1.24 0.05 
Male   39  10.06±0.78   21  10.37±0.61 1.56 0.05 

Heart function (HW) 
Female   39  10.1±1.1   24  10.37±0.94 0.97 0.05 

Male   43  
1589.53±278.6
1 

  23  
1610.87±27
2.2 

0.30 0.05 
Living capacity (ml) 

Female   39  
1483.33±308.9
1 

  23  
1456.52±30
7.9 

0.33 0.05 

 
 
 
 



115 

 

 
Conclusions 
- The research results proclaim that parents’ give-birth age in the North of Vietnam is relatively stable and 
various from 20 to 40 years old. This age range does not influence the level of physical development of 
children. First children in families have better forms than children who are the second. However, the 
functions and exercise qualities of second children in the families are better than the first children. 
- The profession of the parents and economic conditions affect the morphological development, function 
and the qualities of children at 10 years old. However, at this age, the influence of the economic factor 
does not clearly express.  
- Positive activities for male and female children from 6 to 10 years old is the different, but this difference 
does not have statistic meaning. The active children (students who walk or bicycle to school) have less 
morphology, function and pigments than less active children (students who are taken to school). 
- The physical development of elementary school students is influenced by the natural and social factors. 
Therefore, the teachers need to associate closely with families to make use of this element as most 
effective as possible. 
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Abstract  
The purpose of the study was to investigate the “occupational stress and job satisfactions among the 
physical education teachers of Kashmirstate”. 333 subjects of physical education teachers working in 223 
government and 110 private schools were selected randomly from 10 districts of Kashmir. Male group 
130 teachers were taken from rural and 104 from urban schools whereas the female group comprised of 
50 and 50 teachers from rural and urban schools respectively. The self made “job satisfaction 
questionnaire” was developed and used.The questionnaire contains total 36 items each to be rated on a 5 
point likert scale.The raw scores were statistically analyzed in terms of means, standard deviation, 
minimum, maximum, and range and t- ratio. T- Test was used to compare males and female and urban 
and rural area teachers for their occupational stress, job satisfaction. Male and female teachers from rural 
and urban areas working in government and private schools from all the three variables.It was concluded 
that there was no significant difference in occupational stress and job satisfaction among physical 
education teachers working in Government & private schools and was also found significant difference in 
occupational stress and job satisfaction among physical education teachers working in urban and rural 
schools.KEYWORDS: - Male, Female, Physical Education Teachers 
 
Introduction:  
Stress is defined as a response to environmental demands or pressures. The word stressor has been 
used for the stimulus that provokes a stress response (Farlex Medical Dictionary, 2003-2016).Stress is a 
complex issue but generally it is defined as a physical, mental, or emotional reaction resulting from an 
individual's response to environmental tensions, conflicts, pressures, and similar stimuli (Fontana, 
Abouserie, 1993). Stress can be external (from the environment, psychological, or social situations) or 
internal (illness, or from a medical procedure). Occupational stress is the body’s response to any job-
related factor that threatens to disturb the person’s equilibrium. There are several misleading notions that 
exist about job satisfaction. One such fallacy is that a happy employee is a productive employee (Syptak, 
Marsland, &Ilmer, 1999). Another fallacy is that pay is the most important factor in job satisfaction. In 
reality, employees are more satisfied when they enjoy the environment in which they work (Berry, 1997). 
In fact, a low paying job can be seen as satisfying if it is adequately challenging or stimulating. 
Methodology:- 333 physical education teachers working in 223 government and 110 private schools were 
selected randomly from 10 districts of Kashmir. In the male group 130 teachers were taken from rural and 
104 from urban schools of Kashmir whereas the female group comprised of 50 and 50 teachers from rural 
and urban schools. 
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 The self made “job satisfaction questionnaire” was developed and used. It is basically standardized to 
measure job satisfaction. The questionnaire contains total thirty six items each to be rated on a 5 point 
likert scale. This scale includes nine dimensions of job satisfaction namely: - 1. .Pay – amount and 
fairness or equity of salary.2. Promotion opportunities and fairness of promotion.3.Supervision fairness 
and competence at managerial tasks by ones supervisor.4. Benefits insurance, vacation, and fringe 
benefits. 5. Contingent procedures sense of respect, recognition and appreciation.6. Operating procedure 
policies, procedures, rules, perceived red tape. 7. Coworkers perceived competence and pleasantness of 
one’s colleagues.8. Nature of work enjoyment of the actual tasks themselves.9. Communication sharing 
information within the organization (verbally or in writing). 
 
Statistical Technique 
The data collected from the subjects were treated statically, analyzed in terms of means, standard 
deviation, minimum, maximum, and range and t- ratio. T- Test was used to compare males and female 
and urban and rural area teachers for their occupational stress, job satisfaction. I.e. Male and female 
teachers from rural and urban areas working in government and private schools from all the three 
variables. 
 
Results:- 
Table -1 Comparison of occupational stress among male and female physical education teacher 

 
 
 
 
 
 

 
Not significant at 0.05 level (DF= 331, tabulated “t” value = 1.96) 
 Table 1.Shows that there exists mean difference between male and female is 2.14 and the calculated t 
value is 1.590 which is less than the tabulated value (1.96) at .05 level of significance. This it is concluded 
that there is no significant difference in the level of occupational stress among male and female physical 
education teachers. 
 
Table-2Comparisons of occupational stress between government and private physical education teachers 
(n=333). 

Not significant at 0.05 level (DF= 331, tabulated “t” value = 1.96) 
Table-2.Shows that there exists mean difference between government and private is .152 and the 
calculated t value is .116 which is less than tabulated value (1.96) at .05 level of significance.  Hence the 
null hypothesis, “that there is no significant difference in occupational stress and job satisfaction among 
physical education teachers working in Government and Private schools” stands.  Thus it is concluded 
that there is no difference in level of occupational stress among govt., and private physical education 
teacher. 
Table -3 Comparison of occupational stress between rural and urban physical education teachers (n=333) 
Not significant at 0.05 level (DF= 331, tabulated “t” value = 1.96) 
Table-3.Shows thatthere exists mean difference between government and private are .152 and the  

 

Gender   Mean   Sd Md t-value Df Sig 
Male  121.70 11.64       
   2.14 1.590 331      .113 
     
 119.55 10.35    

Gender   Mean   Sd Md t-value Df Sig 
Government  121.11  11.99   
    .152 .116 331            .908 
     Private                120.96  98   

Area    Mean   Sd Md t-value Df Sig 
Rural 120.4278 11.47065   
   1.38922 1.118 331            .264 
     
Urban  121.8170 11.09080   
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calculated t value is. 116 which is less than tabulated value (1.96) at .05 level of significance., hence the 
null hypothesis, “that there is no significant difference in occupational stress and job satisfaction among 
physical education teachers working in Government private schools” stands. Thus it is concluded that 
there is no difference in level of occupational stress among govt. and private physical education teacher. 
 
Table-4Comparison of occupational stress between rural and urban physical education teachers (n=333) 
Area    Mean   Sd Md t-value Df Sig 

Rural  120.4278 11.47065 

Urban  121.8170 11.09080 

1.38922 1.118 331 .264 

Not significant at 0.05 level (DF= 331, tabulated “t” value = 1.96) 
 
Table-4. Shows that there existsmeandifference between rural and urban is 1.39 and the calculated “t” is 
1.11* which is less than the tabulated value (1.96) at 0.5 level of significance. This it is concluded that 
there is no difference in level of occupational stress among rural and urban physical education teachers. 
Table –5Comparison of job satisfaction between male and female physical education teachers (n=333) 
Gender  Mean   Sd Md t-value Df Sig 
Male 117.05 8.72   
     3.55 3.430* 331        .001 
Female  113.51 8.43   
Not significant at 0.05 level (DF= 331, tabulated “t” value = 1.96) 
 
Table -5.It shows thatthere exists mean difference between male and female is 3.55 and the calculated t 
value is 3.430 which is much higher than the tabulated value (1.96) at 0.05 level of significance. Hence it 
is concluded that there is difference in level of job satisfaction among male and female physical education 
teachers. 
 
Table-6 Comparisons of occupational stress between government and private physical education 
teachers (n=333). 

Not significant at 0.05 level (DF= 331, tabulated “t” value = 1.96) 
Table-6.Shows that thereexists mean difference between government and private is .79 and the 
calculated t value is .760 which is less than tabulated value (1.96) at .05 level of significance.  Hence the 
null hypothesis, “that there is no significant difference in occupational stress and job satisfaction among 
physical education teachers working in Government and Private schools” stands.  Thus it is concluded 
that there is no difference in level of occupational stress among govt. and private physical education 
teacher. 
 
Table –7Comparison of occupational stress between rural and urban physical education teachers (n=333) 

Not significant at 0.05 level (DF= 331, tabulated “t” value = 1.96) 
Table-7.Shows that there exist mean difference between rural and urban is 1.39 and the calculated t 
value is 1.44 which is less than tabulated value (1.96) at .05 level of significance. Thus it is concluded that 
there is no difference in level of job satisfaction among rural and urban physical education teachers. 
 
 
 
 

Gender   Mean   Sd Md t-value Df Sig 
Government  116.26 9.19   
                .778 .760 331         .448 
  Private                115.49  7.88   

Area    Mean   Sd Md t-value Df Sig 
Rural 116.65 9.20   
   1.38 1.441 331        .151 
Urban  115.26 8.21   
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Finding Of The Study 
1. There existed no significant differences between male and female physical education teachers working 
in various schools of Kashmir on the variable of occupational stress as the “t” ratio was found to be non_ 
significant between the two groups at 0.05 level of significance. 
2.It was noticed that no significant differences existed among the government and private physical 
education teacher as the “t” ratio was found to be non significant at 0.05 level of significance. 
3. It is concluded from the fact that there existed no difference in the level of occupational stress among 
rural and urban physical education teachers. The “t” ratio was calculated to be statistically non0significant 
between the two groups. 
Job satisfaction  
1. Significant differences on job satisfaction were observed between male and female physical education 
teachers working in various schools as the “t” ratio was found to be significant statistically between the 
two groups. The male teachers have been found to have more job satisfaction as compared to female 
teachers. 
2. While comparing the job satisfaction among the government and private schools physical education 
teachers, it was noticed that no significant differences existed among them as the “t” ratio was found to be 
non- significant at .05 levels. Thus both govt. and private school physical education teachers were having 
equal job satisfaction on the basis of type of school. 
3.It has also been observed that the teachers working in rural and urban area schools does not differed 
significantly on the variable job satisfaction as the “t” ratio was found to be non- significant at 0.05 level. 
Thus both rural and urban physical education teachers were found to be satisfied with their jobs. 
Conclusions  
1.On the variable of occupational stress, no significant differences exists between male and female 
physical education teachers working in the schools of Kashmir also no significant  differences was found 
between rural and urban area teachers. Physical Education teachers belonging to both govt. and private 
schools are equally stressed on the variable of occupational stress means that there is no difference in 
their stress level. 
2. Male teachers are found better satisfied in their jobs as compared to female physical education 
teachers. Teachers working in rural and urban areas are found to be equally satisfied as no difference 
has been found between the two variables. The physical Education teachers working in government and 
private schools shows no difference in job satisfaction. 
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ABSTRACT:  Sports are a world wide phenomenon today. In no period of the world history sports was so 
popular, organized and important as it is today. Considering the importance of sports competitions, one 
can say that it has become a social need of the present civilization, which must be met by the societies 
and the government. Although talent identification and development programmes have gained popularity 
in the recent decades, there remains a lack of consensus in relation to talent identification and there is no 
uniformly accepted theoretical framework to guide current practice. The success rates of talent 
identification and development programmes have rarely been assessed and the validity of the models 
applied remains highly debated. A conceptual framework that acknowledges both genetic and 
environmental influences and considers the dynamic and multidimensional nature of sport talent needs to 
be developed and set in action.Keywords: Sports Talent; Talent Identification; Talent Grooming; Public 
Sector Undertakings; Corporate firms. 

Introduction 
The history of sports in India dates back to the Vedic era. There is a fascinating link between Greece and 
India, which stretches back to 975 B.C. It is more than likely that many of today's Olympic disciplines are 
sophisticated versions of the games of strength and speed that flourished in ancient India and Greece. 
Chess, wrestling, polo, archery and hockey (possibly a fall-out from polo) are some of the games that 
have originated in India.  
Festivals and local fairs are the natural venues of indigenous games and martial arts. In the post-
independence era, the government has made special efforts to preserve and nurture the awesome 
cultural heritage, by setting up a number of new incentives, and by heightening media exposure at the 
national level, to propagate and popularise indigenous games.  
Over the years after independence, the Government of India has launched several programmes to 
encourage sports in the country. However, we are yet to achieve a place of pride in international sports. 
We are lagging much behind even among the Asian countries. This indicates that implementation of 
sports programmes in the country leaves for much space for progress.  
International sporting success helps generate pride and a sense of national identity, and a “feel good 
factor”. It also boosts the profile of a sport and increases interest in participation. However, experience 
shows that such interest is rarely sustained as facilities are poor and clubs do not have the capacity to 
meet new demand. If we are to build on our already strong performance in international sport, we must be 
more systematic in spotting and developing talented competitors. Apart from government agencies, 
Public Sector Undertakings (PSUs) and Corporate Firms should lead this work, in successful talent 
scouting and recognizing talent development plans which should  have appropriate reach deep down 
towards the grassroots of sport. In India though, there are not many PSUs and corporate firms directly or 
indirectly involved in the identification and grooming of sports talent but in the last two decades, this list 
has definitely multiplied certain folds. A brief account of these agencies has been sequently presented 
below: 
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TATA SPORTS CLUB  
The Tata group has been committed to development of sports and promoting sportspersons for over 
three-quarters of a century. Tata Sports Club (TSC) came into existence on July 1, 1937 with its 
endeavours directed at spotting and then developing potential by providing an early platform for those 
who deserve no less. 
To formally train budding talent, the group runs three dedicated sports academies for football, archery 
and mountaineering, each supported by a network of feeder centres that help in identifying emerging 
talent across the country. 
The Tata Football Academy,  set up in Jamshedpur in 1987, selects boys of U-14 age group and trains 
them for a four-year period in world-class facilities. A total of 147 cadets up until 2013 have passed out 
from the academy and have turned out to be professional football players. 
The Tata Archery Academy , established in Jamshedpur in 1996, has produced illustrious archers who 
have gone on to win national and international honours. 
The Tata Adventure Foundation  set up in 1984, headed by Bachendri Pal, the first Indian woman to 
climb Mount Everest, has rock-climbing, river rafting and parasailing on its alternate sports agenda. The 
Adventure Foundation has so far provided training, mentoring and financial support for five expeditions to 
Mount Everest along with numerous other expeditions across the continent. 
 These academies are further supported through dedicated sports infrastructure such as a JRD 
Tata Sports Complex in Jamshedpur, a 40,000-capacity arena with facilities for athletics, archery, boxing, 
basketball, volleyball, boxing, tennis and more followed by the Keenan Stadium, a 22,000 capacity 
stadium, which is a regular venue for international cricket in Jamshedpur. 
 Over the years, these initiatives have helped produce 5 Olympic Games winners, 6 World 
Championship winners, 36 Asian Games winners, 33 Asian Championship winners, 4 Commonwealth 
Games winners, 6 Commonwealth Championship winners,  11 Padmashrees, 41 Arjuna awardees, 4 
Dronacharya awardees and 1 Padma Bhushan, speaking volumes of the commitment of Tatas to Indian 
sport. 
ONGC SPORTS  
Oil and Natural Gas Corporation Limited (ONGC) is an Indian multinational oil and gas company 
headquartered in Dehradun, India. It is a Public Sector Undertaking (PSU) of the Government of India, 
under the administrative control of the Ministry of Petroleum and Natural Gas. ONGC was founded on 14 
August, 1956 by Government of India.  
ONGC has always been in the forefront when it comes to the development and promotion of sports in the 
country.  Under its sports policy, ONGC has identified promising and hidden sports talent in the country 
and nurtured them to take up challenges at the national and international levels. Building of infrastructure, 
training in the country and abroad, providing necessary kits, instruments, endowing scholarship support 
and sponsorship to the young and upcoming talented sportspersons are an integral part of ONGC's 
sports credo. 
ONGC received the prestigious Rashtriya Khel Protsahan Puruskar from the President of India in 2014, 
for its immense contribution in sports talent identification, development and promotion of sports in the 
country has the highest recognition. This glory does not stop there as among the international level 
achievers both in past and in present includes 27 National Awardees (01Khel Ratna, 02 Padma Shri and 
24 Arjun Awardees). 
ONGC presently has 179 active sportspersons and 159 players on scholarships, spread over 23 game 
disciplines. Out of them, 93 sportspersons are international players who have been regularly representing 
the country in Cricket, Chess, Table Tennis, Athletics, Badminton, Volleyball, Hockey, Lawn Tennis, 
Football and Shooting. 
MRF PACE FOUNDATION  
At a time when sports training was hardly a viable business proposition in India, the late Ravi Mammen 
defied all sports and business critics to set up MRF Pace Foundation at Madras Christian College Higher 
Secondary School, Chetpet, Chennai. The foundation was born in the year 1987 to make up for the fact 
that the Indian cricket team lacked quality pace bowlers. He combined forces with the Australian pace 
legend Dennis Lillee for the identification and grooming of promising fast bowlers from different age-
groups, all over the country and providing them with world-class training facilities, together with the 
understanding that it would be a long term process requiring patience and commitment. 
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In 1992 MRF pace foundation opened its doors to other countries such as Sri Lanka, Australia, New 
Zealand, Bangladesh, England and West Indies. The basis of this relationship is an exchange program 
for coaches, bowlers and other staff helping them share both talent and expertise. 
Today, the Pace Foundation has earned itself the reputation of being the most sought-after institution for 
honing fast bowling skills across all test-playing countries. Apart from a world-class gymnasium, Olympic-
sized swimming pool, its own cricket stadium and residential facilities, the academy also exposes trainees 
to four different turf pitches. Fast bowlers who trained with the MRF Pace Foundation that went on to 
represent India include Javagal Srinath, Irfan Pathan, Munaf Patel, Venkatesh Prasad, Rudra Pratap 
Singh, Zaheer Khan and S. Sreesanth. Besides Indian players, foreign players like Chaminda 
Vaas, Henry Olonga, Heath Streak and Australian fast bowlers Glenn McGrath, Mitchell 
Johnson and Brett Lee have also trained at the Foundation. Glenn McGrath was appointed director of the 
Foundation on September 2, 2012, replacing Dennis Lillee, who has held the post since its inception in 
1987. 
PRAKASH PADUKONE BADMINTON ACADEMY (PPBA)  
The Prakash Padukone Badminton Academy (PPBA) was launched on October 1st, 1994. Located in the 
heart of vibrant Bangalore city, the Academy was started by  Mr. Prakash Padukone, Mr. Vimal Kumar 
and Mr. Vivek Kumar - all stalwarts of Indian Badminton.  
The Prakash Padukone Badminton Academy is housed in a state-of-the art facility with superior 
amenities. Apart from the Badminton courts, players have access to a swimming pool, fully-equipped 
gymnasium, squash court and restaurant. The Prakash Padukone Badminton Academy imparts top-notch 
training and coaching to young players who are selected to the Academy on merit, and to whom training 
and facilities are provided on a scholarship basis. 
The Academy has hosted teams and players from Denmark, England, Scotland, Canada, Malaysia, 
Indonesia, Belgium, Mauritius, Sri Lanka, Czech Republic etc. and has an informal tie-up with Aarhus 
Badminton Center in Denmark run by former World No. 1, Morton Frost; A similar association also exists 
with Badminton England in Milton Keynes. Thus, imparting latest training updates and international 
exposure to upcoming shuttlers.  
Encouraged by the success of the Bangalore Centre, PPBA has amalgamated with the Tata Group to 
form two more TATA PADUKONE TRAINING CENTRES based at Pune and Mumbai. Tata Padukone 
Training Centre at Pune was established in July, 1999 whereas its Mumbai Centre was opened in May 
2009. The sponsorship has helped in covering essential expenses of the academy, day-to-day expenses, 
and participation of academy players in international tournaments and camps. 
The PPBA is also the training base for many of India’s top Badminton players, who would make ideal 
sparring partners for athletes during their training stint. In short, the PPBA has produced multiple National 
and International level champions and is renowned around the country for producing world-class 
badminton players. 
NATIONAL CRICKET ACADEMY  
The National Cricket Academy is located at Chinnaswamy Stadium Bangalore, Karnataka in India. The 
NCA was the brainchild of cricket administrator and former BCCI President Raj Singh Dungarpur. 
Academy was established in year 2000 as a cricket facility of the Board of Control for Cricket in 
India (BCCI) for training young cricketers who are identified as having the potential to represent the Indian 
cricket team. 
In 2014, BCCI is proposing a tie-up with the both Cricket Australia and the England and Wales Cricket 
Board (ECB) to get experts in for helping draw the new structure. BCCI has decided to put in place a new 
structure on the lines of the state-of-the-art high performance centres based in Australia and England as 
part of the revamp of the National Cricket Academy. In the new plan, the NCA will also have a tie-up with 
the MRF Pace Foundation to train the fast bowlers from across the country. Further, from 2000 onwards 
NCA also instituted a yearly scholarship to three promising players in the form of a visit to Australia’s 
Centre of Excellence in Brisbane.  
NCA has contributed substantially to the Indian cricket in the form of outstanding cricketers leading 
country from the front on the international platform. A brief listing of these can be summed up as: 
Mohammad Kaif, Shiv Sunder Das, Parthiv Patel, Gautam Gambhir, Lakshmipathy Balaji, Shikhar 
Dhawan, Suresh Raina, VRV Singh, RP Singh, Cheteshwar  Pujara, Virat Kohli and Bhuvneshwar Kumar. 
GOPICHAND BADMINTON ACADEMY  
Gopichand Badminton Academy is a badminton training facility spread over 5 acres (2.0 ha) of land 
in Hyderabad, India. Founded by the 2001 All England Open Badminton Champion, Pullela Gopichand, 
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the facility trains several badminton players and has many world class shuttlers such as Saina 
Nehwal, Parupalli Kashyap,                 P. V. Sindhu, Arundhati Pantawane, Gurusai Datt and Arun Vishnu. 
The Academy has also served as a venue for major sporting events. The 2009 Indian Open was held 
here while the 2009 BWF World Championships used it as a training venue.  
OLYMPIC GOLD QUEST 
Olympic Gold Quest is a program of the Foundation of Sports and Games founded in 2001 
by Indian sporting icons Geet Sethi and Prakash Padukone to identify and support Indian athletes with a 
proven track record and who have the potential to win Olympic gold medals. In 2010, Leander 
Paes and Viswanathan Anand also joined the Board of Directors. Viren Rasquinha, former India hockey 
captain, is the current CEO of Olympic Gold Quest.  
OGQ brings together eminent sportspersons, business leaders, sportswriters and talent scouts to identify 
emerging athletes, understand their training needs and requirements and raise funds to be used for 
supporting athletes with Olympic medal winning potential. OGQ strives to compliment the efforts of the 
Indian Government and various Sports Federations in identifying and funding the best and most 
deserving medal prospects for the Olympic Games.  
OGQ experts systematically oversee and benchmark the progress of athletes and provide funds to them 
so that they have access to the best coaching and training facilities and exploit scientific aids including 
planned nutrition and diet. 
OGQ is identifying talented junior athletes in the age group of 11-18 and grooming them for 2020-2024 
Olympics. Each of the athletes is given a monthly scholarship and mentoring by a team of experts. 
Moreover, OGQ has also shortlisted six individual disciplines viz. Shooting, Athletics, Boxing, Wrestling, 
Archery and Badminton as the ones in which Indian athletes have the strongest potential to win Olympic 
medals. In nutshell, OGQ supports 44 athletes in the six selected disciplines till date. 
OTHER AGENCIES  
Apart from the Public Sector Undertakings (PSUs) and Corporate Firms cited above there are several 
other NGOs, private entities as well as individuals who want India to excel not only in team sports but in 
individual events too at the world arena and for that they are willing to help talented individuals pursue 
their dreams. These agencies comprehend that if the right talent is identified at the right age and are 
provided proper funds and mentorship they can go on to become world-beaters. A concise list of these 
agencies engaged in the identification and nurturing sports talent in India is given underneath:   
Bhiwani Boxing Club (BBC), Bhiwani, Haryana. 
Bhaichung Bhutia Football Schools (BBFS), in the 6 cities across the Country. 
Mahesh Bhupati Tennis Academy (MBTA), comprising 35 centres across the Country.  
Mary Kom Boxing academy, Imphal, Manipur. 
GunForGlory,  Balewadi, Pune. 
Anglian Medal Hunt Company (AHMC), Dehli. 
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Introduction 
Physical fitness is very important essential for universally accepted that has success in various activities 
of games and sports mainly depend upon the physical fitness of its participation. Physical fitness for 
health and efficiency is fourth coming all over the world; still a lot of promotional and educative efforts are 
called for to bring about desirable attitudes especially in the youth, collage going students towards 
physical activates and sports to develop physical fitness. Physical fitness is basic need for participation in 
games and sports. The fitness level of various physical fitness components is most important to choice of 
sport events. The basic level fitness has vital role in improving any sport performance but there seems to 
be a lack of specific knowledge regarding the physical fitness of male and female. The present study was 
to compare the physical fitness among male and female in physical education students. Strength is a 
conditional ability i.e. it depends largely on the energy liberation process in the muscles strength is also 
perhaps the most important motor ability in sports.  
Statement Of The Problem  
The purpose of the study is to find the significance difference of physical fitness components among male 
and female of students in Ballari University Ballari.  
Objectives 
The following are objectives of Study 
1. To study the general physical fitness components of students. 
2. To compare the physical fitness components among male and female students of VSKU ballari. 
3. To test the physical ability components of VSKU ballari students. 
Hypothesis 
The Hypothesis set for the study are: 
1. There will be the significance difference between the male and female students of vsku ballari. 
2. There will be significance difference between physical fitness components of vsku ballari students. 
 
Samples 
Keeping major objectives of the study in view, appropriate design is adopted. The study was conducted 
between male and female students of Ballari University Ballari. 
Sample was collected from students Gulbarga University department of physical education. Thus the 
sample selected was designed on variables like speed, endurance, strength, flexibility and agility. 
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Tools  
The following motor ability tests have been used to collect the information in the study personal data was 
used to physical fitness test and related status of the subject.  
1. MOTOR ABILITY TEST: 
 

Sl.No 
 

Motor Ability Test Unit of measurement 

1 Speed 50 yard dash Time 

2 Endurance 12Min.Run & Walk Distance 

3 Flexibility Sit & Reach Test Inches 

4 Agility Shuttle run 10x4 yards Time 

5 Strength Pull Ups Score 
 
Data Analysis: 
To meet the objective of the study and to verify the formulated hypotheses the data were statistically 
analyzed. The‘t’ test was calculated. 
Table -1Mean, SD and t-values of Physical fitness t ests of Male and female Pre-Test (N=50) 
 

Gender Speed Endurance Flexibility Agility Strength  
Male M 10.45 2023.1 2.10 15.54 11.62 
 SD 1.20 164.2 1.68 2.18 2.38 
Female M 10.38 1924.7 2.08 14.22 11.47 
 SD 1.67 161.9 1.56 1.81 2.78 
t-value  4.19** 7.30** 0.17 4.03** 3.35** 

** Significant at 0.01 level 
 
An attempt is made to explore the gender differences in the motor tests in both pre and post test. The 
results given in Table-1. Clearly reveal that there are significant gender differences in the motor test like 
speed, endurance, flexibility, agility and strength pre test. The t-values on these tests are significant to 
suggest the significant differences in the ability. 
Table-2Mean, SD and t-values of Physical fitness te sts of Male and Female Post Test (N=50) 
 

Gender Speed Endurance Flexibility Agility Strength  
Male M 9.12 2026.3 2.42 12.01 15.25 
 SD 1.40 152.5 1.20 1.28 2.67 
Female M 9.50 2121.5 3.52 11.20 14.51 
 SD 1.57 164.6 1.66 1.57 2.15 
t-value  2.85** 4.78** 0.466 2.80** 3.24** 

** Significant at 0.01 level 
 
Table-2 reveals the mean scores of both male and female in all the five motor tests after the training was 
given. It can be seen that in endurance the males and in agility test females have significantly higher 
means than the females.   t-values on both the two tests are significant which reveal the significant 
differences between the two genders. Thus females have outscored males in majority of the motor tests 
both in pre and post sessions. 
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Conclusion:   
The above observations it is evident that the students are more physically fit. There is a significant effect 
on the motor test of endurance of the both gender. There is a significance difference in motor test of 
agility between pre and post test. There is a significance influence of motor test on flexibility of students. 
There is a significance difference in motor test of strength between male and female. The components of 
physical fitness (strength, endurance, flexibility, speed, agility) can be maintained only through regular 
exercises. Males are more physically fit then females. Further it’s clearly states that there is a significant 
difference between male and female in physical fitness. 
 
References: 
 
Bucher Charles A. and Wuest Deborah A., Foundation of Physical Education and Sports, 10th ed . 
st.Louis-Toronto- Santa Clara: Times Mirror /Mosby; 1989. 
Charles and Harrold Mccloyt and Norma Dorthy Young, Test and Measurements in Health and physical 
education (Third Edition, New York, Appleton-Century-Crrofts, inc, 1979).P.75 
David C. Nieman & P.H.Facsm,fitness and sports Medicine: A Health Realatd Approach, 3rd  
Edition(California: Mayfield Publishing Company, 1986), 
Elevyn L. Schurr, Movement experjence For children (Second edition, Englewood Cliffs, New Jesresy, 
Presentice-Hall, Inc, 1975). P.21 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



127 

 

 
ISSN 2231-3265 

 International Journal of Health, Physical Educatio n and Computer Science  in Sports 
                    Volume No.29, No.1pp127-128 

                                                                        Publication Impact Factor 5.11 5(UGC Approved Journal) 
A Peer Reviewed (Refereed) International Research J ournal 

 
 

History Of Kabaddi 
 

I.Potanna 
Dept of History 

University College of Arts & Social Sciences. 
Osmania University. Hyderabad-7 

Emaid: pothanna.issapally@gmail.com. 
 
Introduction: 
Kabaddi is basically an outdoor team game, played in the tropical countries of Asia. This indigenous 
game of India was adopted by other countries in Asia viz. Pakistan, Nepal, Bhutan, Bangladesh, Sri 
Lanka, Maldives, Malaysia and more recently by Japan and China. 
The excitement and thrill provided by the game has made it very popular and Kabaddi is rightly is rightly 
called the 'Game of the masses', since spectators totally involve themselves and give the players a great 
deal of encouragement. The game requires no equipment whatsoever, and the rules of the game are very 
easy to comprehend. This is the reason for the popularity of the game in rural areas, since rural youth in 
India can ill-afford the sophisticated equipment demanded by other sports. 
The game demands agility, muscular co-ordination, breath holding capacity, quick response and a great 
deal of presence of mind. Kabaddi was probably invented to develop defensive responses by an 
individual against group attacks and a group's responses to an individual attack. 
This is the only combative sport in which offence is an individual effort whereas defence is a group effort. 
For an individual to face upto seven opponents and remain unscathed is no mean achievement. This calls 
for tremendous fitness of body and mind and the ability to concentrate as well as anticipate the 
opponent's moves. This can only be achieved with a lot of tactical preparation and manoeuvering. 
Kabaddi has also been related to Yoga, since 'Pranayama of Yoga, which means taking a deep breath 
and with-holding it plays a major role in Kabaddi in the form of 'CANT'. Yoga is the means to control body 
and mind and has gained world-wide popularity. Yoga has become an essential part of the curriculum of 
sports and in almost every walk of life. 'CANT' which has a relation to 
 
'Pranayama' is the continuous utterance of the approved term 'Kabaddi' while with-holding breath by the 
raider during the entire duration of his attack. ‘CANT’ is the means by which internal organs are exercised 
by controlling breath as in Yoga together with physical activity as in any other sport. This is the only game 
which combines Yoga with vigorous physical activity. 
Kabaddi believes in the maxim of a strong mind in a strong body. This inexpensive game should be given 
the maximum encouragement since it is well suited for developing countries to realize the underlying spirit 
of sports, which is health for all. 
History And Development 
The origin of the game dates back to pre-historic times. The game was played all over the country in 
various forms. It was known as HU-TU-TU in Western India, HA-DO-DO in Eastern India and 
Bangladesh, Chedugudu in Southern India, Kaunbada and various other names in Northern India. 
Kabaddi may have been derived from the term 'Kaunbada' which means a challenge to the opponent. 
Some of the major forms of the game are Amar, Gemini, Sanjeevini and the game was played as per the 
situation with flexible rules. 
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All these forms were synthesized to the present form of Kabaddi. 
Maharashtra is the pioneer state to popularize this game and bring it to the national platform. It was only 
in 1918 that certain rules and regulations were laid down and efforts were made to give the game a 
National status. The rules and regulations were brought out in print for the first time in 1923 and an All 
India competition was conducted the same year at Baroda on the basis of these rules. The game 
received international exposure during the 1936 Olympic Games at Berlin when it was demonstrated by 
the Hanuman Vyayam Prasarak Mandal, Amravathi, and it received good appreciation. 
Kabaddi was introduced in the Indian Olympic Games at Calcutta in 1938. An All India Kabaddi 
Federation came into existence during 1950. Regular National Championships commenced from the year 
1952. The first men's Nationals were held in Madras and the first women's Nationals were held in Calcutta 
in 1955. New rules were framed in 1954 at the National Championship held in New Delhi. Efforts were 
made to demonstrate the game in the World Youth Festival held at Moscow in 1957 but unfortunately due 
to various reasons this could not be accomplished. 
The Indian University Sports Control Board included Kabaddi as one of the main sports disciplines in their 
curriculum during 1961. The School Games Federation of India included the discipline in the school 
games during 1962. 
The Amateur Kabaddi Federation of India, a new body, came into existence in the year 1972 with the 
prime motive of organizing competitions at the National level and popularizing the game in the 
neighbouring countries. Junior and Sub- Junior sections were also included in the national competitions. 
The National Institute of Sports, Patiala, the premier institute to develop sports in the country included the 
game in the coaching curriculum with effect from 1971. Since then, qualified coaches are being produced 
every year, to train players at different levels in a systematic and scientific manner. 
The Indian men's team toured Bangladesh in 1974 as a part of the Cultural Exchange Programme and 
played test matches in different parts of the country. The Bangladesh team visited India in 1979 and 
played 5 test matches in our country. 
 The Asian Amateur Kabaddi Federation was formed in the year 1978, at Bhilai, on the occasion of the 
silver jubilee of National Championships in Kabaddi. The first Asian Championship was conducted in the 
year 1980 at Calcutta. In 1981, Indian men & women teams went on a goodwill tour of the Asian countries 
and played exhibition matches in Thailand, Japan, Malaysia etc. in order to popularize the game abroad. 
Federation cup competitions for men and women commenced in the same year. In the IXth Asian Games 
held at New Delhi, Kabaddi was included as a demonstration game. An open International tournament 
was conducted in Bombay in 1984. The game was included in the South Asian Federation Games held at 
Dacca for the first time in 1985. On the occasion of the tri-centenary celebrations of the city of Calcutta, 
an International Invitation Kabaddi Tournament was organised at Calcutta. 
Kabaddi was included as one of the main disciplines in the XIth Asian Games, held at Beijing. This maj 
or landmark in the history of Kabaddi. It was a proud moment for India when it won the GOLD MEDAL 
and an unforgettable event for Kabaddi lovers all over the country who had strived to get the game into 
the international arena. 
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Abstract 
This study is intended to investigate the standard performance physical fitness components to assess the 
relation with High Jump performance. The data were collected from 92male Athletes of Inter-University 
level representation of various Universities in Andhra Pradesh were selected for this study. The age 
group of the subjects were ranged from 20 years to 25 years. The standard performance physical fitness 
components wereFoot Reaction Ability (Nelson foot reaction), Explosive Strength (Sargent Vertical 
Jump), Dynamic Flexibility(Bridge Up), Dynamic Balance(Balance), and Coordination Ability (Soft ball 
put)The data was analysis done using the Pearson’s Product Moment Correlation was set at 0.05 level of 
significance. The findings discovered that a significant relationship on High Jumpperformance ability 
indicate that there was Significant relationship was Coefficient of Correlations Foot Reaction 
Ability(0.283), Explosive Strength(0.526), Dynamic Flexibility (0.268), Coordination Ability (0.295), 
Dynamic Balance (0.253) had positive and significant correlations with High Jump performance at 5% 
level. Other components of physical fitness, i.e. Hand Reaction (-0.104), Muscular Endurance (-0.14), 
Maximum Strength (-0.061), Speed Endurance (0.123), and Active Flexibility (0.169) have no significant 
correlation with playing High Jump performance. It suggests that Foot Reaction Ability(0.283), Explosive 
Strength(0.526), Dynamic Flexibility (0.268), Coordination Ability (0.295), Dynamic Balance (0.253) have 
inverse relations witheffective performance in High Jump.Key words : Training, Fitness Components, 
High Jump, Performance. 
Introduction 
Any Sports and Games movement is the basic skills without momentum there is no physical activity in 
Sports/Games. Each Game and Sports there are numerous skills, techniques, tactics and strategies to 
perform a top performance in a specific competitions. The Sportsof Athletics wish to win the any 
competitions required physical, physiological, anthropometrical and psychological variables. These 
variables mainly association with performance physical fitness or skill related physical fitness components 
.performance physical fitness components required to get into effective performance in the specific 
competitions.In Athletics sports have categorized various like running, jumping and throwing events. In 
jumping there are two jumps one is horizontal jumps like long jump and triple jump and another jumps are 
vertical jumps like pole vault and high jump. In highjump, techniques like approach run, take off, 
clearance the bar and landing .in techniques there are numerous techniques executing in concurrent 
performance. Which type of techniques wants to execute the basic need is physical fitness. Especially in 
high jump event needs to maintain proper performance physical fitness components and concentrate 
training schedule which areselected physical fitness components to relation with high jump performance.  
 
Methodology 
Statement of the Problem 
This Study examine the selected Performance Physical Fitness Components Relation with High Jump 
Performance. 
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Selection of Subjects 
92 male High jump Athletesof Inter- University Level contribution of various Universities in Andhra 
Pradesh was chosen. The Age Category of Athletes were vary from 20 to 25 years. During the Academic 
Year2015-2016 and 2016-17. 
Hypotheses of the Study 
As for the result, the selectedperformance physical fitness components would be significantly association 
with High jumpAthletes performance in the competitions. 
Collection of the Data and Tests 
Table-1 

S.No Physical Fitness Components Test 

1 Foot Reaction Ability Nelson foot Reaction 

2 Hand Reaction Ability Nelson Hand Reaction 

3 Dynamic Flexibility Bridge Up 

4 Dynamic Balance Balance 

5 Speed Endurance 300 Meters Run 

6 Muscular Endurance Chin Ups 
7 Coordination Ability Softball Put 
8 Explosive Strength Sargent Jumping 
9 Endurance 600 Yard Dash 
10 Maximum Strength 1RM Test 

 
Criterion Measurements in Units 
Softball Put   : To measure nearest centimeter. 
Walking on Balancing Beam :Best of three attempts the total time is noted in seconds.  
300 Meters Run   : To take time in nearest one tenth of the second 
Nelson Hand Reaction  :Numbers on the timer represent thousand of a second. 
Nelson Foot Reaction  :Numbers on the timer represent thousand of a second. 
Bridge Up   : To measure nearest centimeter 
600 Yard Dash   : To take in nearest one tenth of the second 
Vertical Jump   : To measure nearest centimeter. 
Chin Ups   : To measure number of chin ups in one minute 
1RM Test   : To measure one repetition maximum 
Statistical Analysis and Results 
Karl Pearson product moment coefficient of correlation is used to evaluate the data to assess the relation 
with selected physical fitness components among overall to take time in nearest one tenth of the second 
Athletes Performance. 
Table-2 

S.No Physical Fitness Components Coefficient of Cor relation ‘r’ 

1 Explosive Strength 0.526* 

2 Hand reaction  Ability -0.104 
3 Coordination Ability 0.295* 

4 Active Flexibility 0.169 

5 Dynamic Balance 0.253* 

6 Foot reaction Ability 0.283* 

7 Muscular Endurance -0.14 
8 Endurance 0.123 
9 Dynamic  Flexibility 0.263* 
10 Maximum Strength -0.061 
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N=92, r.05 (80) =0.217,*Significant at 0.05level. 
The above table shows that coefficient of correlation to Foot Reaction Ability(0.283), Explosive 
Strength(0.526), Dynamic Flexibility (0.268), Coordination Ability (0.295), Dynamic Balance (0.253)were 
significant positive correlation with High JumpAthletes Performance at 0.05 level of significance.  
Remaining Performance components of Physical Fitness i.e.Hand Reaction (-0.104), Muscular 
Endurance (-0.14), Maximum Strength (-0.061), Endurance (0.123), and Active Flexibility (0.169) have no 
significant correlation with High Jump Athletes Performance. 
Table -3 
Selected Performance Physical Fitness Components Graphical Representation 

 
 
 
Finally as for the result, this study advice to achieve top performance association with selected physical 
fitness components were Foot Reaction Ability(0.283), Explosive Strength(0.526), Dynamic Flexibility 
(0.268), Coordination Ability (0.295), and Dynamic Balance (0.253)were significantpositive correlation 
with High JumpAthletes performance at 0.05 level of significance.  
 
Conclusions 
As for the result, Physical Education Teachers, Physical Directors, Training Coaches, Personal Trainers 
and High Jump Athletes would concentrate and emphasis on performance Physical Fitness Components 
are Foot Reaction Ability(0.283), Explosive Strength(0.526), Dynamic Flexibility (0.268), Coordination 
Ability (0.295), and Dynamic balance (0.253)on their training program or training  schedule for High Jump 
Athlete. It would maintain top performance and execute effective jumpingin the particular competition.   
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Abstract: 
Results of using the CSAI-2 scale showed that:In the ABL 2016 - 2017 season, the Saigon Heat athletes 
have a cognitive anxiety of 16.16 (± 4.47), confident (25.04, ± 4.82) lower than some athletes in other 
sports in the world. However, the results were higher in the 19.67 (± 4.33) somatic anxiety. This study 
hopes that this will be a useful reference for coaches and mentors in developing psychological training for 
future athletes.Keywords: anxiety, CSAI-2, Sai Gon Heat, ABL 2016 - 2017. 
 
Introduction 
Sport psychology is a field of great interest in recent years. Psychoanalytic methods help the coach 
distinguish the volitional qualities, the emotional states of mind - which are highly flexible components. 
Based on that, the coach predicts the level of confidence in the competition of the athlete as well as their 
actions in different situations [2].Anxiety before a competition can be positive or negative. Positive anxiety 
is considered to be an important factor in the preparation of an athlete in raising the senses or ready to 
compete. Besides, negative anxiety, also known as stress before the competition is a process related to a 
negative perception of athletes - the haunt of failure weighs on them [3]. This state is tested by the results 
of the cognitive, somatic and confidence tests. There have been more than 20 published scales related to 
this topic. However, CSAI-2 (Martens, Burton, Vealey, Bump y Smith, 1990) is well known in the field of 
sport.In fact, many athletes have to stress and anxiety every day.It is difficult to come up with common 
solutions to this problem. Especially in case the coaches expect high on athlete's performance. 
psychological state before competitions of the athlete is very helpful to the coach, the athlete to adjust the 
emotion ready to play.This is very important for the athlete to reduce anxiety, tension before the 
competition and continue to build high confidence with every possibility. 
 
Methodology 
Scale 
This scale is called the Competitive State Anxiety Inventory-2 (CSAI-2), a sport-specific state anxiety 
scale developed by Martens, Vealey, and Burton (1990). Then modified and used by other researchers 
(Arruza, Telletxea, Azurza, Amenabar y Balague, 2001; Telletxea, 2008) in studies and PhD thesis.  
The scale divides anxiety into three components: cognitive anxiety, somatic anxiety, and a related 
component-self-confidence. Self-confidence tends to be the opposite of cognitive anxiety and is another 
important factor in managing stress. To score the CSAI-2, take all the scores for each item at face value 
with the exception of item 14, where you "reverse" the score. For example, if you circled 3, count that as 2 
points (1 = 4; 2 = 3; 3 = 2; 4 = 1). Total your scores in the following manner: Cognitive state anxiety: Sum 
items 1, 4, 7, 10, 13, 16, 19, 22, and 25. Somatic state anxiety: Sum items 2, 5, 8, 11, 14, 17, 20, 23, 26. 
Self-confidence: Sum items 3, 6, 9, 12, 15, 18, 21, 24, and 27.    
Your scores for each will range from 9 to 36, with 9 indicating low anxiety (confidence) and 36 indicating 
high anxiety confidence.   
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Sample 
Includes 15 athlete's Saigon Heat team to participate in the The Asean Basketball League (ABL) (2016 - 
2017).The survey was conducted throughout 15 matches with the consent of the coach, the ethletes. The 
time taken to conduct the survey is approximately 45 minutes from the official team time. 
Analytical methods 
The research process uses the following methods: Methods of reading, analyzing and synthesizing 
materials; Methods of sociological investigation and statistical method. 
 
Result 
Cognitive state anxiety 
Table 3.1: Results of interviews in component cognitive anxiety 

LEVEL 

Not at all Somewhat Moderately Very much so Items 

Quantity % Quantity % Quantity % Quantity % 
1 51 41.13 53 42.74 16 12.90 4 3.23 
4 63 50.81 37 29.84 20 16.13 4 3.23 
7 45 36.29 47 37.90 20 16.13 12 9.68 
10 53 42.74 36 29.03 18 14.52 17 13.71 
13 55 44.35 27 21.77 26 20.97 16 12.90 
16 48 38.71 39 31.45 19 15.32 18 14.52 
19 44 35.48 49 39.52 19 15.32 12 9.68 
22 44 35.48 36 29.03 22 17.74 22 17.74 
25 50 40.32 35 28.23 21 16.94 18 14.52 
Total 453 40.59 359 32.17 181 16.22 123 11.02 
 
Search results show that 40.59% of responses are selective. No worries for the content in question. Next 
position, the selection Somewhat 32.17%. Moderately level of anxiety was 16.22% and Very much so  
was 11.02%. 
With a total score of 16.16 (± 4.47), can be seen that in the ABL 2016 - 2017 season, the Saigon Heat 
coaches still appear nervous, Are highly rated athletes with good workmanship and experience. However, 
this result is lower than the anxiety of British athletes (23.72, ± 5.49) in a Jones study (2001). At the same 
time, the level of anxiety experienced by Hockey players was low (21.87 ± 5.37) (Rajwant Singh, 2014). 
Somatic state anxiety 
Table 3.2: Results of interviews in component somatic anxiety 

LEVEL 

Not at all Somewhat Moderately Very much so Items 

Quantity % Quantity % Quantity % Quantity % 
2 59 47.58 42 33.87 20 16.13 3 2.42 
5 44 35.48 51 41.13 23 18.55 6 4.84 
8 56 45.16 45 36.29 13 10.48 10 8.06 
11 65 52.42 35 28.23 16 12.90 8 6.45 
14 22 17.74 23 18.55 51 41.13 28 22.58 
17 45 36.29 40 32.26 20 16.13 19 15.32 
20 67 54.03 19 15.32 24 19.35 14 11.29 
23 40 32.26 38 30.65 24 19.35 22 17.74 
26 38 30.65 33 26.61 26 20.97 27 21.77 
Total 436 39.07 326 29.21 217 19.44 137 12.28 
As many as 39.07% of respondents selected the level Not at all for the content mentioned. The next 
position, the degree of occasional anxiety is 29.21%. Content was answered moderately(19.4%) and very 
much so (12.28%).  
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In this season, the Heat of the Heat Saigon athletes are physically nervous at 19.67 (± 4.33). Compared 
with the results of research by Dr. Rajwant Singh - University of Sri Guru Nanak Dev Khalsa College 
(New Delhi), the athletes of Saigon Heat are more anxious than the Football players (14.73, ± 4.07) and 
Hockey (19.07, ± 4.22) (2014) [7]. 
Self-confidence 
Table 3.3: Results of interviews in component Self-confidence 

LEVEL 

Not at all Somewhat Moderately Very much so Items 

Quantity % Quantity % Quantity % Quantity % 
3 15 12.10 23 18.55 54 43.55 32 25.81 
6 18 14.52 26 20.97 53 42.74 27 21.77 
9 11 8.87 25 20.16 39 31.45 49 39.52 
12 24 19.35 20 16.13 41 33.06 39 31.45 
15 15 12.10 26 20.97 34 27.42 49 39.52 
18 23 18.55 18 14.52 43 34.68 40 32.26 
21 27 21.77 29 23.39 42 33.87 26 20.97 
24 34 27.42 27 21.77 35 28.23 28 22.58 
27 20 16.13 21 16.94 33 26.61 50 40.32 
Total 187 16.76 215 19.27 374 33.51 340 30.47 
Selection of frequency and confidence a lot for the content in this component occupy a high position with 
33.51% and 30.4%. The state is never confident and somewhat was 16.7% and 19.2%. 
Although the confidence of the Saigon Heat (25.04, ± 4.82) is higher than that of Futsal players in the 
2016 Futsal Cup (24.7 / 36). However, it is still lower than the other athletes in the world such as Football 
(28.93, ± 3.51) and Hockey (27.30, ± 4.84) (Rajwant Singh, 2014). 
 
Conclusion 
In the ABL 2016 - 2017 season, Saigon Heat athletes have a higher level of anxiety and confidence than 
some other athletes in the world. However, the results were higher in the physical anxiety category. The 
negative effects of anxiety on performance have been demonstrated through previous and practical 
research. This research is expected to be a useful reference for coaches and mentors in developing 
psychological training for future athletes. 
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Abstract :  
Emotional intelligence is an important consideration in human resources planning, job profiling, 
recruitment interviewing and selection, management, customer relations, customer services in general, 
day to day life.  When psychologists began to write and think about intelligence, they focused on cognitive 
aspects, such as memory and problem solving.  However, there were researchers who recognized early 
that the non-cognitive aspects were also important.  David Wechsler  (1940) defined intelligence as “The 
aggregate or global capacity of the individual to act purposefully, to think rationally and to deal effectively 
with his environment”.  
 
Introduction :   
There are a lot of arguments about the definition of emotional intelligence, arguments that regard both 
terminology and operationalizations. The first published attempt toward a definition was made by Salovey 
and Mayer (1990) who defined emotional intelligence as “the ability to monitor one's own and others' 
feelings and emotions, to discriminate among them and to use this information to guide one's thinking and 
actions.” Despite this early definition, there has been confusion regarding the exact meaning of this 
construct. The definitions are so varied and the field is growing so rapidly, that researchers are constantly 
amending even their own definitions of the construct. Up to the present day, there are three main models 
of emotional intelligence: 
Ability-based emotional intelligence models.Mixed models of emotional intelligence.Trait emotional 
intelligence model. 
 
Concept of Performance : 
The sports performance is defined as, “unity of execution and result of sports action or a complex 
sequence of sports actions measured or evaluated according to agreed and socially determined names” 
(Schnable, 1987).The actual performance is the psycho-socio-biological process. The nature of sports 
performance can be understood completely only by studying this process. The study of this process will 
field variable information about the structure of performance thereby giving valuable information having 
implications about training. Therefore it is of utmost importance to understand the sports performance as 
a unity of movement and its result.  
 
Methodology 
Objectives 
 The following are the objectives:  
 To study the extent of Emotional Intelligence in sample sub –    groups. 
 To assess the influence of training on sports performance.  
 To study the effect of Locus-of-Control on sports performance. 
 To examine the gender differences in sports performance. 
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Hypotheses 
 The following are the hypotheses of the study: 
There would be significant influence of training on the performance of the Sports in individual event and 
the Team  Game.There would be significant difference in Emotional  intelligence between sample sub-
groups of independent  variables. There would be effect of Locus-of-control on sports performance.  
There would be significant correlation between independent  variables and sports performance.  
Analysis Data :  
 The collected data were analyzed by using the following statistical techniques:  
‘t’ test to assess the significant difference between sample sub-groups.  
Product movement ‘r’ to assess the co-relations between the variables.  
Analysis of variance (ANOVA) to assess the influence of independent variables on dependent variable.  
 
Table – 1:Influence of Independent Variables on Speed (100 mtrs.) Test: 
(ANOVA) F-ratios (N=400) 
 

Main Effects DF SOS MS F 

Education 1 1649.77. 1649.77 4.382* 

Gender 1 585.66 585.66 4.136* 

Locus-of-Control 1 1838.71 1838.71 4.426* 

Emotional Intelligence 1 1782.65 1782.65 4.382* 

 
Significant at 0.05 level.  
 
All the F-ratio are significant. 
There is independent effect of physiological factor like emotional intelligence and locus of control on 
sports performance in 100mts. events.    The factor like Education and Gender have effected 
independently on sports performance or respondents  
Table – 2:Influence of Independent Variables on Basket Ball: 
(ANOVA) F-ratios (N=400) 
 

Main Effects DF SOS MS F 

Education 1 341.330 341.330 7.207** 

Gender 1 585.66 585.66 28.447** 

Locus-of-Control 1 111.049 111.049 9.921** 

Emotional Intelligence 1 149.201 149.201 9.994** 

 
* Significant at 0.05 level.  
** Significant at 0.01 level.  
All the F-ratio are significant. 
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There is independent effect of physiological factor like emotional intelligence and locus of control on 
sports performance in 100mts. events.     
The factor like Education and Gender have effected independently on sports performance or 
respondents.  The results clearly revealed that emotional intelligence is a significant influencing factor on 
sports performance. locus-of-control are also found to be contributing factors to sports performance.  
Results also revealed Education and Gender differences in sports performance.  
 
Conclusions  
The following are the major conclusions of the study:  
There is a significant difference in the emotional intelligence between the under graduate and post 
graduate sub-groups: The post graduate students have significantly higher emotional intelligence than the 
under graduate students.  
The players of both PG and UG degree have exhibited significantly higher emotional intelligence after 
training session than the before.  
There is a significant difference in the emotional intelligence between pre and post- training condition in 
both male and female sub-groups.  
The emotional intelligence of two groups of locus-of-control is significantly higher in the after training 
session than the before training session. 
The sports person with the internal-locus-of-control has significantly higher emotional intelligence than 
those of external-locus-of-control in both the conditions of training.  
There is a significant impact of training on sports performance of 100 meters speed as the post training 
scores in seconds are significantly lower than the pre-test condition in the sample of both PG and UG 
degree.   
The under graduate players have taken significantly less time in 100 meters speed than the post graduate 
players.  
There is a significant gender difference in 100 mtrs speed test in post-training.  
The training has produced significantly higher sports performance in both male and female groups.  
The sports performance of players with internal-locus-of-control is significantly higher in before and after 
training than those with external-locus-of-control.  
The players of two groups of locus-of-control have significantly higher performance in 100 mtrs speed test 
when the training was given.  
There is a significant increase in Basket Ball performance of both male and female when the training was 
given.  
The Basket Ball performance of the players of two categories of locus-of-control is significantly higher 
after the training.  
There are significant differences are Basket Ball performance between internal and external-locus-of-
control of players: Internals have higher performance than externals.  
There is significant influence of education on 100 mtrs speed test: The UG students are significantly 
higher than the PG students in 100 mtrs speed. 
There is significant influence of gender on 100 mtrs speed test.  
There is influence of locus-of-control on 100 mtrs speed performance of the sample.  
Emotional has significant influences the speed performance of the players in 100mts. events  
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Abstract: 
 To identify the relationship of the speed corresponding to anaerobic threshold using the D-max method 
for blood lactate parameters determined in an incremental swimming test and the changing of 
cardiopulmonary after a year training period to compare this information with freestyle performance. 
Methods: Six national junior female swimmers (mean ± SD: age 15.33 ± 1.63 years, body height 158.8 
±4 cm, body weight 50.4 ± 3.5 kg) performed the following protocols: 5 x 200m incremental test to 
determine the speed corresponding to the D-max point on the blood lactate (VD-max), Heart rate at D-
max (H@Dmax), Max Lactate (MaxLa) and these variance cardiopulmonary function: Ruffier Dickson 
Index (RufDick), Forced Vital Capacity (FVC), Heart rate at rest (H@rest) were then undertaken on 
separate days in a randomized order. Results: There were high correlations between freestyle 
performance and VDmax (r= -0.855 to -0.898); MaxLa (r=-0.823 to -0.882); FVC (r=-0.793 to -0.9); 
H@rest (r=0.773 to 0.896). There were low correlations between freestyle performance and H@Dmax (r 
= 0.47 to 0.65); RufDick (r= 0.609 to 0.656) Conclusions:  VDmax, MaxLa, FVC suggest good validity of 
these variables to predict 100m, 200m, 400m freestyle performance. Key words: D-max, blood Lactate, 
Ruffier Dickson Index, Forced Vital Capacity, freestyle performance, physiological function 
. 
Introduction 
According to Ogawa (1958), vital capacity and maximum breathing capacity of the swimming athletes 
were remarkably large when compared with young men who were non-athletes, their vital capacity was 
larger than that of other athletes. In lung volume of the swimming athletes, total volume and vital capacity 
were large and ratio of residual volume was low. The increase of vital capacity was caused by the 
increase of inspiratory reserve volume. This is considered as the adaptation of respiratory phase to 
swimming. In step up test, cardiopulmonary function of the swimming athletes showed very suitable 
change for exercise. This is considered to be the result of the increase of adaptive power of 
cardiopulmonary function to exercise. Assessing cardiorespiratory endurance is most important 
components of physical and level performance. Cardiorespiratory testing is long used as a simple method 
to access cardiac adaptability to exercise. This test can help tracing a poor cardiovascular response to 
effort.  
Blood lactate accumulation during incremental exercise tests has commonly been used to evaluate the 
effects of training, to set training intensities, and to predict performance. Wakayoshi (1993) and Czuba 
(2009), some indices of aerobic capacity, such as individual anaerobic threshold, anaerobic threshold, 
onset blood lactate accumulation, critical speed, and D-max, have been used as tools for estimating Work 
load at maximum lactate steady state (MLSSWORKLOAD). Most of these indices are based on lactate 
response to incremental step tests, which provide an exponential curve of blood lactate concentration—
[La]—versus work rate. The onset of blood lactate accumulation has shown good validity in predicting 
MLSSWORKLOAD in different exercise modes or even performance in competition.  
Further studies expanded upon determine lactate curve and performance of swimming (Sokolova B., 
1998), Smith J., 2002), Cheng B., 1992, Maglischo W., 2003, Anderson, 2008). The purpose of this study 
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was to evaluate the correlations of physiology functions and cardiopulmonary variables with performance 
(100m, 200m and 400m freestyle) of Vietnam elite junior female swimmers. 
Methods: 
Six females in national junior swimmers (mean ± SD: age 15.33 ± 1.63 years, height 158.8 ±4 cm, weight 
50.4 ± 3.5 kg) volunteered for and gave written informed consent to participate in this study, which was 
approved by Ho Chi Minh city Sports University and Ho Chi Minh city National Sport Training Center. 
These swimmers had average 5 to 6 years experienced. The participants were instructed to refrain from 
intense training sessions at least 24 hours before the experimental sessions. They were directed to report 
to the swimming pool in a rested state and to refrain from using caffeine, drugs, and alcohol for 24 hours 
before testing. Following to Tanner and Gore (2013), the 5 x 200m protocol were used to identify the 
speed corresponding to anaerobic threshold using the D-max method, Maximum Lactate, Heart rate at D-
max for blood lactate parameters. The other tests: Ruffier Dickson (RufDick), Forced Vital Capacity, Heart 
rate at rest were then undertaken on separate days in a randomized order. Testing occurred at the same 
time of the day (±2 h) to minimize the effect of circadian variation on performance.  
Statistical Analysis 
The speed corresponding to anaerobic threshold using the D-max method was calculated by Lactate – E 
Software from National University of Ireland Galway (Newell, 2007). The values are expressed as mean ± 
SD. The Pearson correlation coefficient was used to establish the correlations between the variables and 
the 100m, 200m, 400m freestyle performance with the significance index of p < 0.05; p < 0.01. SPSS 21 
software was used to statistical analysis. 
Result 
Table 1. Physiological variables and performance characteristics of the subjects 

Variables X  ±  SD 

VD-max (m/s) 1.32 ± 0.13 

H@Dmax (beat/min) 164 ± 4.2 

MaxLa (mmol/L) 14.02 ± 1.96 

RufDick 3.47 ± 1.64 

FVC (L) 3.75 ± 0.36 

H@rest (beat/min) 56 ± 6.31 

Table 2: The correlations between the variables and the 100m, 200m, 400m freestyle performance. 

r 
VD-max  
(m/s) 

H@Dmax 
(beat/min) 

MaxLa 
(mmol/L) 

RufDick FVC (L) 
H@rest 
(beat/min) 

100m -0.855* 0.47 -0.823* 0.656 -0.793 0.773 
200m -0.898* 0.53 -0.848* 0.609 -0.815* 0.825* Performance 

400m -0.897* 0.65 -0.882** 0.648 -0.900* 0.896* 
The result showed that: There were strong correlations between freestyle performance and VD-max (r= -
0.855 to -0.898), significantly different p<0.05; MaxLa (r=-0.823 to -0.882) were significantly different 
p<0.05; FVC (r=-0.793 to - 0.9) were significantly different p<0.05; H@rest (0.773 to 0.896) were 
significantly different P<0.05. There were moderate correlations between freestyle performance and 
H@Dmax (r = 0.47 to 0.65); RufDick (r= 0.609 to 0.656). 
 
 
 
 
 
 
 
Discussion 



140 

 

The main finding of this study was that correlations coefficient between physiological function by testing 
5x200m incremental, cardiorespiratory function and the 100m, 200m, 400m freestyle performance. The 
speed corresponding to anaerobic threshold was used by the D-max method. 
According to Oliveira (2012), from the theoretical viewpoint, D-max is an arbitrary point on the regression 
curve that is used to characterize blood lactate kinetics in response to incremental exercise. The D-max 
method allows detection of a threshold point at all times by definition and has presented high test-retest 
reliability. The D-max method was used to overcome the shortcomings of visual or predetermined fixed-
value threshold determination, such as subjectivity and lack of individuality. A study of Oliveira (2012) 
showed that the high correlation between speed 400m performance and speed corresponding D-max 
threshold (r=0.9). Besides, a study of Manoel (2006) showed that the high corresponding between VD-
max and speed 400m performance. The result of this study is consistent with these recent studies.   
A study of Olbrecht. J (2000) showed that the best swimmers (European and World class swimmers) 
reach the highest lactate readings even over long distances. Furthermore, sprinter reach higher lactate 
reading than the middle and longer distance swimmers in shorter events. 
Many studies have used the heart rate at anaerobic threshold (heart rate deflection points - HRDP) during 
incremental exercise tests, because of their strong correlation with the anaerobic threshold. Some 
research showed that the HRDP coincides with the intensity at the gas exchange anaerobic threshold 
during graded exercise. But there is a lack of agreement about how best to obtain HRDP and what it 
represents physiologically. 
The Ruffier - Dickson test is long used as a simple method to access cardiac adaptability to exercise. This 
test can help tracing a poor cardiovascular response to effort. However, comparing it with other measures 
also commonly employed, the accuracy and limitation of this effort test has not been well clarified, 
particularly if it can provide a convenient mean of supervision physical fitness. This parameter was widely 
used in France to access physical fitness of athletes. A study of Oliveira (2010) show that there was a 
good correlation (r=-0.586, p=0.003) between the Ruffier-Dickson and the endurance performance in 
study group. 
Short distances and middle distances in swimming required the extremely activities of cardiopulmonary 
function. Many research showed that more maximum minute ventilation more aerobic capacity and 
maintain under high intensity activity. Sanchez (2015) was researched on 9 female swimmers (16.9 ± 3.2 
aged), the research showed that the high correlation between 100 m front-crawl trial and Force vital 
capacity (r = -0.72, were significantly different P<0.05). 
Cardiovascular response to endurance training is always considered an indispensable indicator in 
assessing a swimmer's response to a training process. Thus, Heart rate at rest and cardiovascular 
recovery during exercise have always been considered by scientists to be a tool for assessing the fitness 
level of an athlete. There have been not much studies showing the relationship of heart rate at rest to 
performance. However, Cornforth (2014) has shown a strong correlation (r = 0.92) between percentage of 
heart rate recovery after 12 weeks of training with the professional Australian national team. According to 
Dennis & Noakes (1988), an increase in the percentage of cardiovascular recovery will help to increase 
the level of fitness and ability to training adaptation. 
Conclusion 
Results of the study showed that VD-max (m /s), Max lactate (mmol/L), Forced vital Capacity (L) and 
Heart rate at rest (bpm) have correlation from strong to very strong (Sig. <0.05 - 0.001) with 100 m, 200 
m, 400 m freestyle performance. Heart rates at D-max (bpm) and Ruffier - Dickson have a moderate 
correlation with the 100m, 200m, 400m freestyle performance of elite Vietnam junior female swimmers. 
These variables should be used to evaluate the effects of training and to predict performance for junior 
female swimmers. 
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Introduction: 
Early Buddhism dealt with the problem of impermanence in a very rationale manner. This concept is 
known as anicca in Buddhism, according to which, impermanence is an undeniable and inescapable fact 
of human existence from which nothing that belongs to this earth is ever free. Buddhism declares that 
there are five processes on which no human being has control and which none can ever change. These 
five processes are namely, the process of growing old, of not falling sick, of dying, of decay of things that 
are perishable and of the passing away of that which is liable to pass. Buddhism however suggests that 
escape from these is possible and it's through Nirvana. Hinduism also believes in the impermanent nature 
of life. But it deals with this problem differently. According to Hinduism, impermanence can be overcome 
by locating and uniting with the center of permanence that exists within oneself. This center is the Soul or 
the self that is immortal, permanent and ever stable.  
According to Hinduism, Atman is the fundamental truth that exists in every being, while at the 
microcosmic level it is Brahman who is the fundamental and supreme truth of all existence. He who 
realizes Atman verily becomes Brahman and attains immortality. The Buddha differed radically with this 
most fundamental concept of Hinduism and in line with his preaching the early Buddhists did not believe 
in the existence of a permanent and fixed reality which could be referred to as either God or soul. 
According to them what was apparent and verifiable about our existence was the continuous change it 
undergoes. Thus early Buddhism declares that in this world there is nothing that is fixed and permanent. 
Everything is subject to change and alteration. "Decay is inherent in all component things," declared the 
Buddha and his followers accepted that existence was a flux, and a continuous becoming. 
Human existence, in the Buddha's view, is nothing more than a composite of five aggregates (khandas): 
Physical forms (rupa) 
Feelings or sensations (vedana) 
Ideations (sanna) 
Mental formations or dispositions (sankhara) 
Consciousness (vinnana) 
These khandas come together at birth to form a human person. A person is a "self" in that he or she is a 
true subject of moral action and karmic accumulation, but not in the sense that he or she has an enduring 
or unchanging soul. 
According to the teachings of the Buddha, life is comparable to a river. It is a progressive moment, a 
successive series of different moments, joining together to give the impression of one continuous flow. It 
moves from cause to cause, effect to effect, one point to another, one state of existence to another, giving 
an outward impression that it is one continuous and unified movement, where as in reality it is not. The 
river of yesterday is not the same as the river of today. The river of this moment is not going to be the 
same as the river of the next moment. So does life. It changes continuously, becomes something or the 
other from moment to moment. 
 
 
 
 
 
 
 
 



143 

 

Take for example the life of an individual. It is a fallacy to believe that a person would remain the same 
person during his entire life time. He changes every moment. He actually lives and dies but for a moment, 
or lives and dies moment by moment, as each moment leads to the next. A person is what he is in the 
context of the time in which he exists. It is an illusion to believe that the person you have seen just now is 
the same as the person you are just now seeing or the person whom you are seeing now will be the same 
as the person you will see after a few moments.  
Even from a scientific point of view this is true. We know cell divisions take place in each living being 
continuously. Old cells in our bodies die and yield place continuously to the new ones that are forming. 
Like the waves in a sea, every moment, many thoughts arise and die in each individual. Psychologically 
and physically he is never the same all the time. Technically speaking, no individual is ever composed of 
the same amount of energy. Mental stuff and cellular material all the time. He is subject to change and 
the change is a continuous movement. 
Impermanence and change are thus the undeniable truths of our existence. What is real is the existing 
moment, the present that is a product of the past, or a result of the previous causes and actions. Because 
of ignorance, an ordinary mind conceives them all to be part of one continuous reality. But in truth they 
are not. 
The various stages in the life of a man, the childhood, the adulthood, the old age are not the same at any 
given time. The child is not the same when he grows up and becomes a young man, nor when the latter 
turns into an old man. The seed is not the tree, though it produces the tree, and the fruit is also not the 
tree, though it is produced by the tree. 
 
Conclusion: 
The concept of impermanence and continuous becoming is central to early Buddhist teachings. It is by 
becoming aware of it, by observing it and by understanding it, one can find a suitable remedy for the 
sorrow of human life and achieve liberation from the process of anicca or impermanence.The Buddha 
was characteristically resistant to dwelling on such speculative matters, and early opponents of Buddhism 
were quick to point out this apparent vulnerability in Buddhist thought. 
Buddhists explain the difficulty using the analogy of fire: When one candle is used to light another, the 
new flame is not the same as the old flame, and yet the first flame directly causes the second. In the 
same way, one human life, with its particular accumulation of karma, gives rise to the next life, even 
though no permanent soul passes from one to the other.  
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Introduction  :- 
Diet is the science that deals with food and it use by the body. We like all other living things, need food to 
live. Food supplies the energy for every action we undertake from eating banana to running a race. Food 
also provides material that our body needs to build up and repair its tissues and to regulate the functions 
of its organs and systems. The chemicals in food, which our body needs, are called nutrients. Food and 
beverages are composed of six nutrients that are vital to the human body for producing energy, 
contributing to the growth and development of tissues, regulating body processes and preventing 
degenerative diseases. The six nutrients are classified as essential nutrients. They are carbohydrates, 
proteins, fats, vitamins, minerals and water. The body requires these nutrients to function properly 
however the body is unable to endogenously manufacture them in the quantities needed on a daily basis. 
Mountain Bike Cycling :-  
The mountain bike cycling race route is consists of uphill, downhill, climbs, plantation and forest, river 
crossing, uneven road covered also. The distance of the event may be longer and stages also. Mountain 
bike cycling being a highly technical and equipment based sports is getting very popular among the gen 
next. A proper diet, training methodology is bound to bring good and instant result in a high performance 
effort. 
The Diet :-          
The field of sports diet requires a command of general diet and exercise science, an understanding of 
their interrelationship and the knowledge of how to practically apply sports diet concepts. This text 
provides a review of the current sports diet research, established dietary recommendations for athletes 
and guidance on how to develop individualized diet plans for athletes participating in various sports. 
Professional cyclists follow a diet plan to maximize their performance. The diet plan provides essential 
diet to fuel muscles, repair muscle and tissue damage along with replacing lost electrolytes and other 
nutrients. You can adopt some of the basic diet strategies used by professional cyclists to improve your 
performance, but you should consult a doctor or nutritionist before making any significant changes to your 
diet.  
Step :-1. 
Consume a balance of macronutrients from carbohydrates, fat and protein to support healthful body 
functions, cycling performance and muscle recovery. As a general rule, professional cyclists increase 
their carbohydrate intake as their training intensity increases. For example, you can increase total 
carbohydrate intake from 55 percent to 60 percent of total calories to about 70 percent. 
Step :-2.  
Choose the right types of foods to supply essential nutrients, vitamins and minerals. Each professional 
cyclist makes their own food choices, but some food is used by most professional cyclists. These foods 
include whole grains, fruits and vegetables for carbohydrates, fish, chicken and lean meats for protein. 
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Step :-3. 
Eat a meal or snack before every training workout or competition. Professional cyclists consume whole, 
natural foods without refined sugar, saturated fats or alcohol. The pre-workout meal or snack should 
leave you satisfied but not stuffed. 
Step :-4. 
Stay hydrated and fueled while on the bike. Endurance rides require additional supplementation to 
provide energy and fuel for your muscles. A general rule is to consume about 500 to 750 milliliters of fluid 
per hour along with energy gels, granola bars, sandwiches and other food sources for calories. 
Step :-5. 
Consume recovery foods immediately after dismounting the bike. The post workout nutrition improves 
your recovery and muscle development so you can follow your training schedule. Most recovery foods are 
in liquid from containing a combination of carbohydrates and protein. The carbohydrates replenish muscle 
glycogen for energy while protein provides amino acids for muscle repair and development.  
Step :-6. 
Increase your carbohydrate intake two to three days before a cycling competition. This pattern of eating is 
commonly referred to as carbohydrate loading and is designed to replenish glycogen stores for optimal 
energy and performance during the event. Carbohydrate loading involves eating additional carbohydrate 
sources such as pasta, whole grains and fruits while reducing protein and fat intake. 
Step :-7.  
Consume enough calories per day to support your physical activity and training intensity. For example, 
professional cyclists burn up to 5,000 calories during a single stage of a multi stage cycling event. As a 
result, it takes a significant amount of calories to support body functions, recovery and performance. 
 
Conclusion :-  
Diet is of importance to athletes, the key to achieving an optimal sports diet in relationship to peak 
performance and good health is balance. Athletes must fuel their bodies with the appropriate nutritional 
foods to meet their energy requirements in competition, training and recovery. If these nutritional needs 
are not met, there is an increased risk of poor performance and health issues. The use of a nutritional 
supplement within established guidelines is safe, effective and ethical. Many studies have shown the 
effectiveness of creating monohydrate supplementation in improving anaerobic capacity strength and 
lean body mass in conjunction with training, but still there is sports specific variation in the food fade and 
practices indicating the strong influence on coaches and peers. It is vital to educate the sportsmen about 
the dietary pattern. Failure to consume right diet during competition due to false belief in markets and 
constant fear of eating prohibited foods may hamper performance. Finally the future of nutritional 
supplement looks bright in regard to the areas of transport mechanism, improved muscle retention as well 
as treatment of numerous clinical maladies through supplementations.  
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Abstract 
The paper is an attempt to have an insight into the attitude of SPAT finalist’ parents of Rohtak district of 
Haryana. To attain the objectives of the study, a sample of 50 students’ parents was selected from the 
Rohtak district and the data were collected with the help of a questionnaire. The investigators found that 
most of the respondents' interest and attitude toward SPAT is favourable; students received their parents' 
encouragement and cooperation; most of the respondents are aware towards SPAT. 
Key Words: Attitude, SPAT, parents of finalist students, Rohtak.  
 
INTRODUCTION 
For increased participation in sports, particularly in schools the government of Haryana proudly launched 
SPAT. India is to raise health standard through higher physical activity, deliver social Cohesion theory 
increased interactions among different groups in a friendly setting, help build a culture of innovation, 
commitment and competitiveness through sports and put readjustment demand on the economy to create 
sufficient career opportunities around athletic aptitude. There is no bout Haryana state has a vibrant 
sporting culture and to develop the sporting culture at grassroots level Haryana again is the first state to 
implement a talent hunt programme - Sports and Physical Aptitude Test to choose promising players 
through a scientific approach. With the help of this critical study, we can find out the drawback of 
indifferent attitude of students and parents towards SPAT and how it can be develops or removed sports 
awareness. There is need to aware rural area people about SPAT in order to promote the sports at village 
level especially in schools.  
OBJECTIVES 
To study the attitude and interest towards SPAT among parents of students. 
To find out exact reasons, the lack of interest towards SPAT. 
RESEARCH METHODOLOGY 
SAMPLE 
The sample of present study consists of 50 SPAT finalist’s parents of Rohtak district. 
DATA COLLECTION AND TOOL USED 
In order to active the objective of the study the investigator would use a self-prepared questionnaire and 
percentage. 
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Table: 1:Responses of the Parent towards SPAT 
Sr. 
No. Particulars Yes No Total Yes (%) No (%) 

1 Have you ever actively participated in sports? 32 18 50 64 36 

2 
Do you think sports is a better Career for your 
Child other than? 

34 16 50 68 32 

3 
Do you think Haryana government is serious in 
developing sports culture in state? 

41 9 50 82 18 

4 
Do you think SPAT will prove fruitful scheme for 
sports person? 

42 8 50 84 16 

5 
Do you think SPAT will be very effective scheme 
to search talent in rural area? 46 4 50 92 8 

Source: Primary data collected. 
Table 1shows that 64 percent respondents actively participated in sports at any level, While 36 percent 
never participate in their life at any level. The survey shows that must of the respondents are aware 
towards sports and personality belonging to games and sports; 68 percent parents respondents think 
sports is a better career for their child. Majority of respondents’82 per cent accept that Haryana 
government is serious in developing sport culture and few respondent 18 per cent not accept it. It is 
concluded that to promote the sports in Haryana state government provide all grassroots level facilities to 
make Haryana a sports hub like- job security after winning an international competition. Majority of the 
parents respondents 92 per cent consider that SPAT will be very effective scheme to search talent in rural 
area while 8 per cent denying.  
Table: 2:Responses of the Parent towards SPAT 

Sr. 
No. Particulars Yes No Total Yes (%) No (%) 

1 
Does long training session of SPAT program 
adversely affected yours child study? 

28 22 50 56 44 

2 
Does SPAT fulfill all essential sports related 
requirement of your child? 

30 20 50 60 40 

3 
Are you satisfied with the amount providing to 
the player as scholarship? 

22 28 50 44 56 

4 
Do you want a special training for your child in 
their school before participation in SPAT? 

48 2 50 96 4 

5 
Are you satisfied with the selection procedure 
adopted in SPAT? 

20 30 50 40 60 

Source: Primary data collected. 
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It is clear from the table 2 on the behalf of the performance enhancing of their child most of parents 
accept the potentiality of coaches/ trainers; 56 per cent respondent feel that long training session of SPAT 
program adversely affected their child study while 44 per cent respondents don't feel like that it can be 
observed from the table that parents think that due to the long training session their children cannot 
concentrate and they can't give sufficient time to their study; 60 per cent respondents accept that SPAT 
fulfill all essential sports related requirement while 40 per cent respondents don't accept it. It is easy to 
say according to the table mostly parents are satisfies with the essential sports related requirement fulfill 
by SPAT programme; 44 per cent respondents are satisfied with the amount provide to the player as 
scholarship while most of 56 per cent respondents are not satisfied. Majority of respondent’s 96 per cent 
want a special training for their children in their school before participation in SPAT only 4 per centdoes 
not want this type of provision. It is clear that parents want a pre training to prepare their children to score 
more in SPAT and to perform better; 40 per cent respondents are satisfied with the selection procedure 
adopted in SPAT while 60 per cent respondents are not satisfied.CONCLUSION 
It is observed that most of the respondents' interest and attitude toward SPAT is favourable. Students 
received their parents' encouragement and cooperation. Most of the respondents are aware towards 
SPAT. To promote the sports in Haryana, especially at village level the state government launched SPAT. 
The SPAT scheme is an effective talent hunt programme which raises the level of sports in rural area 
especially at school level. There is a lot of difference in facts and fiction, because the improper implication 
of scheme is spoiling the image of SPAT among people. It is evident from sociological point of view that 
the encouragement and co-operation received from coaches as well as parents. After the school they 
have no separate play grounds and they are not permitted by their parents. Due to the less number of 
female coaches and physical education teacher there is a lack of role model to give encouragement and 
increase participation of girl student in SPAT. The trainer/coach plays a vital role in encouraging more 
participation in sports activity.  
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Abstract 
Every Sport has injury problems. Some of them are "overuse", types of injuries such as those seen in 
joggers' ankles, lower legs, and knees, while others are actuate injuries. In volleyball, finger injuries have 
gone down over the years due to more passing with the forearms, but ankle sprains have increased 
because people are jumping higher and more often in spiking and blocking. Passing, digging, and setting 
are quite safe, but blocking and spiking increase the risk of hand, shoulder, knee, and ankle problems.  
Scientific studies of injuries do not report a consistent incidence of problems. Generally speaking, volley 
ball is a very safe game, but as spiking, blocking, and diving for digs have become more commonplace, 
injury rates have risen over the years due to this more aggressive play. Key Words: Injuries, 
Preventions, Volleyball. 
 
Introduction 
 Every Sport has injury problems. Some of them are "overuse", types of injuries such as those seen 
in joggers' ankles, lower legs, and knees, while others are actuate injuries such as when a basketball 
player sprains an ankle.  In volleyball, finger injuries have gone down over the years due to more passing 
with the forearms, but ankle sprains have increased because people are jumping higher and more often 
in spiking and blocking.  And allowing the jumpers to land on or over the center line has increased these 
injuries even more. 
Passing, digging, and setting are quite safe, but blocking and spiking increase the risk of hand, shoulder, 
knee, and ankle problems.  Over 55 percent of all injuries are due to jumping or landing.  As you would 
expect, playing on a soft surface such as sand greatly reduces the number of injuries.  In fact, there are 
75 percent fewer injuries on sand   than on a hard court. 
              We are finding more overuse injuries: Jumper's knee, cruciate ligament tears inside the knee, 
inflamed tendons, the thigh and leg bones, shoulder problems, the stretching of muscles, the rotator cuff 
muscles. The most common types of acute injuries are sprained ankles or wrists, jammed fingers, or 
twisted knees. Hand injuries, sprained ankles, injuries to the ankles and knees, the lower extremities.   
 When players are older; older women have more overuse injuries, while older men have more 
acute injuries. Elite players have twice the injury rate of less, accomplished players. The highest level of 
injury risk is for young players during their growth spurt. If the Player has had injuries earlier from volley 
ball or another sport, there is a risk of re-injury. Poor hitting or jumping and landing technique results in an 
increased risk of injury. Injuries can occur if there is an imbalance of muscle strength. 
When Injures occur: 
 Scientific studies of injuries do not report a consistent incidence of problems because some studies 
are done with elite players in tournaments, while others are done in physical education classes.  But we 
can surmise from the  studies  that there are more injuries at the beginning of a season  than  later - due 
to poor condition and  poor skills; and that there are more injuries as the intensity of the game increases, 
such as in tournaments.  There is a higher rate of injuries during game increases, such as in 
tournaments.  There is a higher rate of injuries during games than during practice time.  Generally 
speaking, volley ball is a very safe game, but as spiking, blocking, and diving for digs have become more 
commonplace, injury rates have risen over the years due to this more aggressive play. 
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Types of Volley ball Injuries:- 
 With advanced and elite volleyball players, we are finding more overuse injuries.  The continual 
jumping and landing of hitters / stickers  and blockers can result in  "jumper's knee" ( an inflammation of 
the tendon that holds the  kneecap), as  well as cruciate  ligament tears  inside the knee and inflamed 
tendons  where the muscles used in jumping are attached to the thigh and leg bones.  About 45 percent 
of elite players have complained of knee injuries from overuse. 
Stickers / Hitters are more likely to develop shoulder problems both from the stretching of muscles in the 
upper back (the infra-spinouts muscle) and from the force developed in the rotator cuff muscles in the 
spike and the serve. For most players, acute injuries are more common.  The most common types of 
acute injuries are sprained ankles or wrists, jammed fingers, or twisted knees. Hand injuries account for 
about half of the reported injuries in school classes.  Sprained ankles are second, with an incidence of 
about 25 percent.  At the higher levels of play, injuries to the ankles and knees are more likely, with half of 
all injuries being to the lower extremities.  Some studies show that the ankles are more often injured, 
while others show that knees are more often the problem. 
 Head and upper - body problems are not a major type of volleyball injury.  However, a broken nose 
or extreme twists of the neck ( cervical vertebrae) or lower back ( Lumbar vertebrae) do occur, less than 
15 percent of all volley ball  injuries are to the trunk and head. Arm, shoulder and hand injuries make up 
about 35 percent of volleyball injuries.  
As mentioned, the overhand actions of serving and hitting can cause some problems to the tendons and 
muscles of the shoulder joint.  Elbows don't seem to be a problem,   but a few cases of forearm problems 
have been reported.  The wrist and hand  are often  problems , however, there are eight bones in the  
wrist with five hand bones attaching to them, as well as two thumb bones and three  in each finger  giving,  
a large number of places where a fracture  or a sprain (overstretching / rupturing of the ligaments that 
hold one bone to another ) can occur.  About 25 percent of injuries are to the fingers, with another 25 
percent to the thumbs, Blocking is the major cause of finger and thumb injuries. 
 Research in Italy at all levels of play has indicated that the floater serve and spike both stretch 
nerves that may eventually become painful.  A major problem in both Techniques is a weakness in the 
muscles that rotate the upper arm in the shoulder.  These muscles can be strengthened by doing the 
rotator cuff exercises.  Leg, ankle, and foot injuries are common in any sport involving running and 
jumping.  Basketball and Volley ball players as well as high and long jumpers are prone to the same types 
of knee, lower leg, and ankle overuse injuries. 
 However, acute injuries in volley ball can also occur in these areas when the knee is twisted or hit 
from the side or the ankle is twisted during landing.  As you might accept, blocking and spiking are the 
activities during which most lower - leg acute injuries occur.  
Risk of Injuries 
 There are gender differences in the occurrence of injuries.  Male players are more likely to acquire 
"jumper's knee" (an injury to the patellar tendon) and shoulder injuries, while female players are more at 
risk for fractures and keen ligament injuries. Even though beach volleyball is generally safer than indoor 
play, sand players are more susceptible to Achilles tendon problems.  
Prevention and Safety Measures to reduce injuries 
Wear pads to protect your knees or elbows, wear ankle braces to prevent ankle sprains. Do rotator cuff 
exercises to reduce shoulder problems from serving and hitting. Do leg exercises to condition the leg 
muscles for the maximum efforts. Consider the use of orthotics and / or cushioned heel cups if you have 
foot problems. Use ankle stabilizers to reduce ankle sprains. Play on dry wooden floors. Injuries can often 
be prevented by using proper techniques and by effective strengthening of the muscles. Protective pads, 
orthotics and braces, ankle stabilizers, can greatly reduce the risk of injury.  
The risk of injuries in volley ball is increased in the following conditions 
When players are older; older women have more overuse injuries, while older men have more acute 
injuries. 
Elite players have twice the injury rate of less, accomplished players. 
The highest level of injury risk is for young players during their growth spurt.  
If the Player has had injuries earlier from volley ball or another sport, there is a risk of re-injury. 
Poor hitting or jumping and landing technique results in an increased risk of injury. 
Injuries can occur if there is an imbalance of muscle strength; for example, if the muscles in the front of 
the thigh (quadriceps) are much stronger than those in the back of the thighs (hamstrings). 
If the level of competition is higher; the pressure can result in injuries. 
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It is more dangerous to play on concrete than on wood or linoleum floors. 
Playing on different surfaces (such as concrete or wood) increase the injury risk over playing on just one 
surface regularly.  
Prevention and Safety Measures to reduce injuries:- 
Wear pads to protect your knees or elbows if they are in danger of injuries from the position you play. 
Wear ankle braces to prevent ankle sprains. 
Do rotator cuff exercises to reduce shoulder problems from serving and hitting. 
Do leg exercises to condition the leg muscles for the maximum efforts they must accomplish during 
practices and games. 
Consider the use of orthotics and / or  cushioned heel cups if you have foot problems  
Use ankle stabilizers to reduce ankle sprains. 
Use knee pads to reduce knee injuries from hitting the floor 
Play on dry wooden floors, (High - Friction or non - skid surfaces such as concrete increase risk as do low 
- friction or slippery or wet surfaces). 
Strengthen the muscles of the legs and shoulders through the use of resistance exercises.  
Injuries can often be prevented by using proper techniques and by effective strengthening of the muscles. 
Protective pads, orthotics and braces, particularly ankle stabilizers, can greatly reduce the risk of injury.  
General strength programme for fitness and specific programme for volley ball exercise.  
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Abstract: 
Kabbadi and Kho Kho are the Indian Sports. Kabaddi is a contact sport that originated in Ancient India. 
Modern Kabaddi is therefore a synthesis of the game played in various forms under different 
names. Kabaddi received international exposure during the 1936 Berlin Olympics, demonstrated by India. 
The game was introduced in the Indian National Games at Calcutta in 1938. In 1950 the All India Kabaddi 
Federation  came into existence and framed the rules. The game was included for the first time in the 
Asian Games in Beijing in 1990 where seven teams took part.Kho kho is a tag sport played by teams of 
twelve players, of which nine enter the field, who try to avoid being touched by members of the opposing 
team.It is one of the two most popular traditional tag games of the Indian subcontinent, the other 
being kabbadi.Self confidence in sports relies primarily on the athletes ability to believe he can win and 
that can be successful in his efforts.Purpose: The Purpose of the study is to find out the self confidence 
among Kabbadi and Kho Kho Players of Gulbarga University.Methodology: The sample for the present 
study consists of 50 Male Kabbadi Players  and 50 Kho Kho Players of Gulbarga . Dr.S.J.Quadri Self 
Confidence Inventory is used to assess the Self Confidence.Results:. The Results of the Study shows 
that Kho Kho Players are having more confidence than Kabbadi Players. Conclusions: It is concluded 
that Kho Kho Players are having more self confidence than Kabbadi Players . Hence it is recommended 
that Psychological Training must be included in the Coaching Program in sports for development of Self 
Confidence among sports persons. Self confidence is the main psychological variable for key to success 
in sports and games.Key Words : Self confidence, Psychological Training, Kabbadi and Kho Kho etc. 
 
Introduction: 

Kabbadi and Kho Kho are the Indian Sports. Kabaddi is a contact sport that originated in Ancient India. 
Modern Kabaddi is therefore a synthesis of the game played in various forms under different 
names. Kabaddi received international exposure during the 1936 Berlin Olympics, demonstrated by India. 
The game was introduced in the Indian National Games at Calcutta in 1938. In 1950 the All India Kabaddi 
Federation  came into existence and framed the rules. The game was included for the first time in the 
Asian Games in Beijing in 1990 where seven teams took part.Kabaddi was introduced to and popularized 
in Japan in 1979 by Sundar Ram of India, who toured Japan on behalf of Asian Amateur Kabaddi 
Federation for two months to introduce the game. In 1979, matches between Bangladesh and India were 
held across India. The first Asian Kabaddi Championship was held in 1980 and India emerged as 
champion beating Bangladesh. The other teams in the tournament were Nepal, Malaysia, and Japan. The 
game was included for the first time in the Asian Games in Beijing in 1990 where seven teams took part. 
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Kho kho is a tag sport played by teams of twelve players, of which nine enter the field, who try to avoid 
being touched by members of the opposing team.It is one of the two most popular traditional tag games 
of the Indian subcontinent, the other being kabbadi.Self confidence in sports relies primarily on the 
athletes ability to believe he can win and that can be successful in his efforts 

The socio-psychological concept of self-confidence  relates to self-assurance in one's personal 
judgment, ability, power, etc.Self-confidence in sports relies primarily on the athlete's ability to believe he 
can win and that he can be successful in his efforts. Consultants at the United States Tennis Association 
report that self-confidence is one of the most important attributes an athlete can possess and should be 
fostered by both athletes and their coaches. 
 
Method:.  
The sample for the present study consists of 50 Male Kabbadi Players  and 50 Kho Kho Players of 
JalnaDr.S.J.Quadri Self Confidence Inventory is used to asses the Self Confidence.This scale was 
constructed and standardize by Dr. Quadri Syed Javeed. That test consists of 30 items, each item 'YES' 
'NO' type alternatives.  This Questionnaire were given Kabbadi Players and Kho Kho Players to write 
separately in different groups. 

Results and Discussion: 
 
The Results of the Study shows that Kho Kho are having more confidence than Kabbadi Players . Kho 
Kho Game can improve your self confidence not only in game , but in other aspects of your life as well. 
It’s an extremely challenging Sport that tests your limitations and to overcome physical and mental 
obstacles compare to the Kabbadi Players 
 

Table I : 
Self confidence inventory mean values of Kabbadi an d Kho Kho Players 

 

Variables Group 
Number of 
subjects 

Mean 
Standard 
deviation 

Standard error 

Kho Kho 
Players 

50 25.8 
Self Confidence 

Inventory Kabbadi 
Players 

50         19.32 

0.88 
 
1.1 

0.12 
 
0.16 

 
In Table No.1 the Mean of Kho Kho Players  is 25.8 and Kabbadi Players 19.34 there is a difference 5.94 
between the Kho Kho and Kabbadi Players. Kho Kho Players are having more confidence than the  
Kabbadi Players 
 
Conclusion: 
It is concluded that Kho Kho Players are having more self confidence than Kabbadi Players Hence it is 
recommended that Psychological Training must be included in the Coaching Program in sports for 
development of Self Confidence among sports persons. Self confidence is the main psychological 
variable for key to success in sports and games. 
Recommendations: 
Similar Studies can be conducted on Women sports persons  and other sports and games. 
References: 
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Abstract:  
with the advancement technology now being seen in the field of prosthetics, more and more amputees 
and handicapped people are engaging in athletics and active lifestyles. There has been a vast growth of 
leagues for disabled men and woman as well as more specialized leagues that work with more specific 
groups such as little people. As interest and commitment to allowing people with specialized needs grows 
the abilities and skill of many athletes will grow as well. The search for fair competition is growing and 
many handicapped athletes are pushing the limits reaching equal abilities of full bodied athletes. Over 
time . prosthetics have advanced in technology and given handicapped athletes a greater chance at fair 
competition; with the proper research and fair rule, prosthetic athletes will be able to overcome their 
boundaries. 
Key words: Types of prosthetics, Types of prosthetic limbs, Modern Advances in Prosthetic Technology, 
Athletes with prosthetics      
Introduction: prosthesis is an artificial device that replaces a missing body part, which may be lost through 
trauma, disease, or congenital conditions. Prosthetics are intended to restore the normal functions of the 
missing body part 
Types of prosthetics : Prosthetics can be classified into three major categories for the patients:  
Cosmetic prosthetics 
Body-powered prosthesis 
Myoelectric externally powered prosthesis  
Cosmetic prosthetics: Cosmetic prosthetic can be inexpensive, but they offer limited movement and can 
only grip light objects passively. This types of prosthetic is designed for people who want to use their 
other limbs for most major function. 
Body-powered prosthetics: Body-powered prosthetics allows muscles relative to the area to control the 
prosthetic with cables. While it does allow a greater degree of freedom and enables patients to feel the 
force, a body-powered prosthetic can control just one movement at a time and can quickly cause use 
fatigue    
Myoelectric externally powered prosthesis: Myoelectric control is an advanced technique concerned with 
the detection, processing, classification, and application of myoelectric signals to control human-assisting 
robots or rehabilitation devices. “Myoelectric” is the term for electric properties of muscles. A myoelectric-
controlled prosthesis is an externally powered artificial limb that you control with the electrical signals 
generated naturally by your own muscles. Hand, wrist and elbow myoelectric components are available  
Types of prosthetic limbs: in theory, any part of the body-from your ear or nose to your finger or toe-could 
be replaced by a prosthesis. In practice, there are four common types of prosthetic limbs, which replace 
either a partial or complete loss of an arm or leg. 
Below the knee (BK, Transtibial) An prosthetic lower leg attached to an intact upper leg  
Above the knee (AK, Transfemoral) A prosthetic lower and upper leg, including a prosthetic knee  
Below the elbow (BE, Transradial) a prosthetic forearm  
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Above the elbow (AE, Transhumeral) A prosthetic lower and upper arm, including a prosthetic elbow   
Modern Advances in Prosthetic Technology: Modern prosthetic devices are made using advanced plastic 
and carbon fiber composites. These materials makes the limb much lighter yet stronger and look more 
realistic. With the help of electronic technology , prosthetics in today’s world give the user more control. 
Modern prosthetic devices are capable of automatically adapting their function in performing certain 
tasks, namely holding something or walking. The prosthetic can also be custom made and look however 
you choose. You can even accessorize it with a favorite sports team’s logo. Your favorite color or even a 
designer style. The prosthesis can be designed to reflect your unique personality.     
 
Athletes with prosthetics: 
Oscar Leonard Carl Pistorius: Oscar leonard cari pistorius is a south African former sprinter runner both of 
piatorius’s legs were amputated below the knee when he was 11 months old he was the tenth athlete to 
compete at both the paralympic games and Olympic games, computing in sprint events for Below- knee 
amputees in paralympic events, and in non-disabled sprint event. 
After becoming a paralympic champion, pistorius attempted to enter non-disabled international 
competition, over persistent objections of the IAAF and charges that his artificial limbs gave an unfair 
advantage. Pistorius eventually prevailed in this legal dispute. At the 2011 World championships in 
Athletics, pistorius became the first amputee to win a non-disabled world track medal. At the 2012 
Summer Olympics, pistorius became the first double-leg amputee to participate in the Olympics.  As 
technology and the capabilities of prosthetics continue to growth  
Conclusion: As technology and the capabilities of prosthetics continue to grow, more amputees will see 
the hope to continue to live active lives. Soon there more than prosthetics that are able to perform at the 
same level as natural limbs. With stem-cell research expanding, amputees might one day have the ability 
to replace un-repairable limb with another them to play, role models, and fair rules, the abilities and 
numbers of prosthetic athletes will continue to grow  
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Abstract: 
Technology plays an important role in field of basketball and it also shows different technologies used in 
the field of basketball and the difference it makes in basketball field. Through this study the analysis of 
whether there is maximum awareness or minimum awareness among the players, coaches, audiences 
and technology users in the field of Basketball. Technology not only enriches the game quality for the 
audience for watching a match but also leaves a powerful impact on them.Through which people will get 
the awareness of the un-aware technologies usedin the fieldof basketball.  
 
Introduction: 
The game that has begun with a peach basket and a Canadian Teacher Dr. James Naismith in 
Springfield in 1891. Basketball started to grow quickly as 20th Century and is one the most famous games 
all over the World. It was first started in America as college level game slowly and now it’s a Professional 
level game played all over the world.  
In this 21st Century world Technology play a vital role in day to day life. Technology is set of techniques, 
methods and processes used for embedding technological equipment’s in field of sports as well. 
Technology in sports has expanded in a flourished manner and changing over the timeline and the use of 
technology in sports is only the single aspect which has made an impact in the modern world in the field 
of sports. 
Basketball: 
Basketball’s first phase is far more primitive than what it has become today. Initially it was affixed to an 
elevator track with a peach basket until Mr. Naismith decided to cut open the basket as the person had to 
climb and take the ball out after the team has scored the point. Basketball had become the brand new 
sport at that time and no specific ball was specified for playing the game. At the initial stage of basketball, 
it was played with the soccer ball with which dribbling was not possible. Today the orange pebbled ball 
that we all know and love as a basketball was invented in 1950’s. Since those days from peach basket to 
the awkward soccer ball and now to the orange pebbled ball, basketball has seen and undergone lots of 
changes. 
Technology: 
The word technology was derived from a Greek word “Techic” that means skills or arts, and “logia” means 
study or science. Thus, Technology means the Study of an art or skill. However, according to the 
historian Paul Sattler, the term Technology is derived from the Latin word “Texere” which means ‘to 
construct’ or ‘waive’. So it does not only means use of machines as we all know in common, but it means 
any practical art of applying scientific knowledge. 
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Thus, Technology in sports plays a vital role in the modern world and as in televisions, mobile phones, 
tablets, etc., it is playing a vital role of accurate results, replays, etc., 
 
Methodology:  
Sampling is a technique of selecting a subdivision of units from a target group of people for the purpose 
of collecting information. This information is used for drawing inferences about the population as a whole. 
The subset of units that are selected is called a sample. The targeted population in this research is going 
to be the coaches, the players, the technology users and the viewers related to Basketball. The total 
number of targeted population is going to be about 50 to 60 as a sample targeted population.The sample 
collection method is going to be descriptive sampling with observational method of descriptive sampling 
technique. In observational method of sampling the researcher uses a method of viewing and recording 
the participants. Data is collected using observation method.In this method the researcher has observed 
the players, coaches, technology users and the viewers and observed them on the hypotheses weather 
they use technology which has made significant difference in basketball. 
Data Analysis Technique:  
Data is being collected with the help of a questionnaire. The questionnaire and the interview are 
essentially the same except for the method of questioning. Questionnaires are usually answered in 
writing, whereas interviews are usually conducted orally. 
Data is the collection of raw facts and figures which are collected together for analysis of the research, 
the reliability of the data collected plays a vital role in making accurate decision depending upon the data 
collected from the targeted population of study. 
RESULT:  
The graphical representation of the information collected on the bases of observational method where it 
clearly shows that there is not much awareness about the technologies used in the field of basketball to 
the maximum extends and people are slowly getting the awareness of the various technologies used in 
the field of basketball 
Discussion: 
This article aims at describing the development of technology in Basketball game. With all the existing 
ways to view a basketball game – tablet, smartphone, television that provides all the different modes of 
replay, video-recording, reviews, etc., as per the demand of the audience. The biggest event of the 
basketball game is the NBA which is National Basketball Association which is professional basketball 
league in North America which comprises of 30 teams (29 from USA and 1 from Canada) for both men 
and women which is organised by FIBA also known as International Basketball Federation which has also 
become the World’s Most Tech – Savvy Sport. NBA has been the most progressive leagues in the field of 
technology. 
The following are the technologies used in the fiel d of basketball: 
Instant Replay : 
Instant Replay in Basketball first ever came in 2002-2003 season. Instant Replay is a video recording of 
something that recently occurred which was both shot and telecast live. In this replay the video which is 
already been telecast and shown in live has been replayed for the viewers to see again and analyse what 
had taken place in the game. In NBA, the officials must watch an instant replay of the potential buzzer 
beater to determine the shot was released before the time expired or the line was touched or not for the 
clarity of the ball positioning, last touch, etc.,  
Rookie gear technology : 
Rookie gear provides a lighter ball, for a better experience and is designed to weigh less than standard 
youth balls for kids until 8year. A lighter ball creates better experience allowing the kids to practice proper 
fundamentals more easily and efficiently which builds the confidence in them which they need with a ball 
that is appropriate in size and weight. Young athlete learns faster and performs better than ever before. 
The advantage of Rookie Gear technology: 
Weighs 15% less than the traditional balls.  
Premium soft Grip Technology Cover. 
For indoor and outdoor use. 
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Grip control : 
 The new developed, two layered sponge rubber design gives a soft grip, perfect game characteristics 
and a very long durability in category of outdoor balls. Because of its high-end composite and high pebble 
design this ball has a superior grip as well as new and improved touch. 
Shot clock :  
Shot clock has first come into basketball in 1954 in Syracuse, New York. The shot clock has transformed 
the basketball like nothing else. In basketball shot clock is designed to increase the pace of the game. 
The offensive team has to shoot the basket before the shot clock expires and if the offensive team fails to 
score a field score within the time limit, they are assessed a violation resulting in the turnover to the 
opponents. Thus, the shot clock technology has significantly improved the pace of the game which in turn 
results the players taking lot more shoots in the game. The shot clock is used to time possessions by the 
offensive team and it is used in basketball as it is played at high level. 
Scoreboard : 
 The scoreboard shows both the time left and the scores of both the teams. Most high school scoreboard 
displays the number of foul of both the teams as well. College level scoreboard comprises of the shot 
clock and the number of time outs for each team. The shot clock has its own buzzer system sounding a 
different octave to avert any confusion with the game clock system. Since 1991, the NBA have 
compulsory that each shot clock carry a duplicate readout of the time left in the period in addition to shot 
clock. 
Analysis : Each player can see and work on their mistakes and faults committed in the game by seeing 
the recording of the game and each player can analyse and improve their performance for the future 
games. The practice sessions will be improved with the modern and different level of technology used for 
enhancing their performance for the future games.The recording facility of the technology is the most 
amazing role that technology plays in the field of sports.This study will also be beneficial for the future 
studies related to this area. 
.  
Conclusion: 
From the above result it is clear that there is no complete awareness to the population about technologies 
used in basketball. We need to showcase that different technologies are used while evaluating scores in 
basketball matches, instant replay technology and analysis done with the use of the modern technology in 
the field of basketball. The entire event management through the usage of technology should be 
presented to the audience and the coaches. 
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Abstract 
The present study aimed to compare the level of aerobic fitness and body composition of trained and 
untrained male college students of West Bengal, India. Trained students (N = 250) in the age range of 19-
25 years were separated fromtheir untrained counterparts (N = 250) according to their level of physical 
activity. Aerobic fitness in terms of maximum oxygen uptake capacity( O2max.)was estimated byQueen’s 
College Step Test. In order to evaluate the body composition variables (body mass index, % body fat, 
lean body mass, % skeletal muscle mass, % skeletal mass and body surface area) researcher applied a 
testing procedure that included measurements of height (cm), body weight (kg),  three muscle girths 
(upper arm, thigh and calf) in cm, four bone diameters (humerus, bistyloid, femur and bimalleolus) in cm, 
and eight skinfolds thickness (triceps, sub-scapular, suprailiac, pectoral, axilla, abdominal, thigh and calf) 
in mm.Results found statistically significant (p<0.01) higher values of O2max. in trained college students 
compared to untrained students. The body composition variables have been compared between both 
groups and found trained college students possess better body composition in each variables than their 
counterpart. A negative correlation was found to O2max.  with % body fat (p<0.01) and body surface area 
(p<0.05) of both trained and untrained groups. The BMI, lean body massand % skeletal muscle mass 
have the significant (p<0.01) positive correlations with O2max.Finding suggest that beneficial effects of 
regular exercise on O2max.and body composition variables in college students. 
 
Keywords: O2max., Lean body mass, % Body fat, Physical activity.  
 
 
INTRODUCTION 
Aerobic fitness is a major component of fitness for good health as well as for optimal performance in 
many sports. Aerobic fitness is best described as the maximal rate of whole body oxygen consumption 
( O2max.) of an individual.The measure of the maximal rate of whole body oxygen consumption during 
exercise ( O2max.) has a history dating back to the pioneering work of A.V. Hill in the 1920. 
Traditionally, O2max.has been interpreted as a measure of the maximal capacity of the cardiorespiratory 
system to acquire oxygen, circulate it to working muscle, where muscle can the extract and utilize oxygen 
in mitochondrial respiration to meet the energy needs of muscle contraction. The measure of O2max.has 
therefore been invaluable in quantifying endurance fitness and the status of the cardio-respiratory and 
muscular systems for all individuals ranging from the athlete to the sedentary and diseased. 
 
 O2max.varies among individuals in a same population, such as the trained runners or untrained 
individuals [1]. The variables that can be used to explain the variance in O2max.includetraining status, 
genetic predisposition, body mass, body composition, maximal arteriovenous oxygen content difference, 
maximal heart rate, maximal cardiac output, and somatotype components [2,3].Previous pertinent studies 
indicated body mass[4-6], fat free mass [7], % body fat [8] and body surface area [9] are the best 
predictor of O2max. The available studies, which primarily consist of O2max.andlean body mass (LBM) 
measurements in sedentary subjects, are difficult to interpret due to the confounding effects of age 
associated changes in body fat and muscle oxidative capacity [10]. Additionally, many studies of the 
decline in O2max.with aging, particularly in trained subjects, have not statistically adjusted O2max. for age 
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or gender differences in body composition [11,12]. Finally, it is unclear what relevance indicators of whole 
body muscle mass have as determinants of O2max. when most of the O2 consumed during O2max. testing 
is used by the limb muscles [13,14]. It is well known that absolute O2max. is strongly influenced by change 
in body size. For that reason body size should help to explain the aerobic capacity of an individual[16]. 
Some recent studies have shown that there are separate and independent health effects of aerobic 
capacity and fatness[17-19]. 
 
There have been several publications in previous years reporting on the quantity of physical activity 
performed by college students [19,20].In the recent decade, a decline in physical activity among college 
students has been observed [20,21]. Regular physical activity is an important part of a healthy lifestyle. It 
is associated with decreased risk of heart disease [22], obesity [23], and cancer [24] and related to 
psychological well-being with lower levels of stress [25-27] and better cognitive functioning [28]. The 
purpose of this study was to compare the level of aerobic fitness and body composition of trained and 
untrained college student. 
 
Materials And Methods 
Subjects 
The present study was conducted on 250 trained and 250 untrained (total 500) young college levels male 
students. Age range of the subjects was 18 to 25 years (Mean 22.57 years, SD ±2.34). The age of the 
subjects were calculated from the date of birth as recorded in their institution. Trained students were 
completed one year Bachelor of Physical Education (B.P.Ed) course and took part in obligatory physical 
activities under their course of study whereas, untrained students were not participated regular physical 
activity. All the subjects were non-smoker. Subjects were selected from nineteen colleges located in nine 
different districts of West-Bengal in India irrespective of their caste, religion, dietary habits and socio-
economic status.The investigator received ethical approval from the Visva-Bharati University Research 
Degrees Ethics Committee. 
Measurements 
The anthropometric measurements were carried out using standard instruments and in accordance with 
the methodology recommended by the International Society for the Advancement of 
Kinanthropometry[29]. Body height was evaluated in cm, along with body weight in kg, three muscle 
girths (upper arm, thigh and calf) in cm, four bone diameters (humerus, bistyloid, femur and bimalleolus) 
in cm, and eight skinfolds thickness (triceps, sub-scapular, suprailiac, pectoral, axilla, abdominal, thigh 
and calf) in mm were measured.For calculating body density of the subjects Jackson and 
Pollock[30]equation was adopted. The Siri equation [31]was used to convert body density to percent body 
fat of each participant. Poortman’s[32] and Drinkwater et. al. [33] formula was taken up for assessing 
skeletal muscle mass and skeletal mass respectively. Measurement of Body Surface Area (BSA) of the 
subjects Mosteller’s formula [34] was used. All subjects undertook Queen College Step Test [35] for 
estimating O2max. 
Statistical analysis 
The Statistical Package for the Social Sciences (SPSS; version 18.0) was used for the data 
analysis.Descriptive statistics (mean, ± standard deviation) and Student t-test for independent samples 
were used for compared between the trained and untrained college students. Pearson's correlation of 
coefficients was used to establish the correlations of O2max. with body composition variables in trained 
and untrained of college students. 
 
Results 
Mean, S.D. and t-value of body composition variables and aerobic fitness of trained and untrained college 
students were shown in table- 1. The trained subjects had significantly greater value of body mass index 
(p<0.01) as compared to untrained students. Lean body mass (p<0.01), % skeletal muscle mass (p<0.01) 
and body surface area (p<0.01) were found significantly higher in trained students when compared to the 
untrained students. No significant difference was reported between the two groups in relation to % 
skeletal mass. The trained college students had significantly higher amount of O2max.(p<0.01) than the 
untrained students. 
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Table- 1: Body composition and aerobic fitness of trained and untrained college students 

Trained Untrained 
Variables 

Mean S.D. Mean S.D. 
t-Value 

Weight (kg) 60.44 5.53 58.43 6.48 3.71** 

Height (cm) 168.33 5.59 168.82 5.63 0.97 

BMI 21.31 1.35 20.51 2.06 5.11** 

% Fat 12.37 3.01 14.36 3.69 6.58** 

Lean Body Mass (kg) 52.9 4.55 49.95 5.23 6.70** 

% Skeletal Mass 13.57 1.34 13.38 0.98 1.80 

% Skeletal Muscle Mass 49.79 3.22 48.35 3.32 4.90** 

Body Surface Area (m2) 1.68 0.09 1.65 0.10 3.51** 

O2max.(ml.kg.1min.-1) 54.83 5.38 40.91 6.51 36.78** 

** indicates p< 0.01. 

 
Table- 2: Pearson correlation of body compositionwith aerobic fitness of both trained and untrained 
students 

O2max. (ml.kg.-1min.-1) 
Variables 

Trained Untrained 

Weight (kg) 0.657** 0.476** 

Height (cm) 0.466** 0.385** 

BMI 0.338** 0.337** 

% Body Fat -0.344** -0.516** 

% Skeletal Muscle Mass 0.364** 0.297** 

% Skeletal Mass 0.068 0.056 

Lean Body Mass (kg) 0.763** 0.539** 

Body Surface Area (m2) -0.135* -0.124* 

** indicates p< 0.01 and * indicates p< 0.05. 

 
 Table- 2 comprises the coefficients of correlation for both trained and untrained groups of O2max. 

with various body composition variables. Significant positive correlation (p< 0.01) was observed in both 
group when aerobic fitness was correlated with BMI, % skeletal muscle mass, lean body mass; whereas, 
negatively correlated with % body fat (p<0.01) and body surface area (p<0.05). On the other hand, % 
skeletal mass was found insignificant correlation with aerobic fitness in both groups. 
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Discussion 
The trained college students have significantly (p<0.01) higher value of O2max.than untrained students 
asalso reported in previous studies from thecountry and abroad [36-38]. So untrained college students 
have lower aerobic capacity and poor physical fitness in respect to their trained counterparts. The 

O2max.of active subjects reported by Banerjee et. al. [39]was comparable to the trained students of the 
present study. On the other hand the aerobic fitness of the untrained college students obtained in 
thepresent was similar with the findings of Bandyopadhyay, A. and Bandyopadhyay, P. [40]. 
Various body composition variables showedsignificant correlation with O2max.Previous pertinent studies 
indicated body mass as the best predictor of O2max.[4,5,9,41]. In the present study body mass exhibited 
higher value of correlation coefficient (r=0.657) with O2max. than height (r=0.466) in case of trained 
students, while untrained students depicted lower value of correlation coefficient (r=0.476) between body 
mass and O2max. than that of between height and O2max.(r=0.385). Vermaet. al. [41] in their studies 
proposed that physical characteristics were good predictors of maximal oxygen uptake in Indian males 
and more importantly they obtained highest value of correlation coefficient when body mass was 
considered as an independent parameter. 
 In accordance with the results published by Sporiset. al. [42],present study also found negative 
correlation to body fat percentage with O2max.This is probably because of the excessive amount of body 
fat that appeared to exert an unfavourable burden as well as hindering action towards cardiac function, 
particularly during exhausting exercise when excessive hyperactive body musculature fails to uptake 
sufficient amount of oxygen due to deposition of proportionately high amount of fat mass [7,43]. 
Similarly,Dempsyet. al.[44] found excess body fat impairs cardiorespiratory functions and reduces 
mechanical efficiency for a given work load.Finding of the present study was in accordance with the work 
of Lang et.al. [45] who described a significant relationship between skeletal muscle mass and 

O2max.Other authors [46] found a significant relationship between O2max. and thigh muscle cross-
sectional area. Therefore, it may be concluded that skeletal muscle mass is an important variable for 
determining O2max. of an individual. Lean body mass had highly significant correlation with O2max. in both 
trained and untrained group [10].These findings provide additional support for expressing dependence of 

O2max. to lean body mass. 
Conclusion 
Present study showed beneficial effects of regular exercise on O2max.and body composition variables in 
college students. Therefore, regular physical exercise can be included as a part of curriculum for college 
students. 
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ABSTRACT 
Financial performance is a subjective measure of how well a firm can use assets from its primary mode of business and 

generate revenues. The study used 5 years of Coal India Company’s secondary data and main objective is to analyze the 

Profitability and Liquidity position of the company. Various tools like Liquidity Ratio, Profitability Ratio and Activity Ratio. 

The financial performance of Coal India Limited during the study periods is in satisfactory position, with the available data in 

the annual report, the researcher is able to give an opinion with regard to the company’s performance.  

KEYWORDS: Profitability Ratio, Satisfactory Position, Annual Report. 

 
1. INTRODUCTION 
Financial performance is an important which influences 

the profitability and liquidity of organization. There are 

many ways to measure financial performance but all 

measures should take in aggregate. Financial 

performance is a process of measuring and resulting a 

financial activity of the firm. A general purpose set of 

financial statements usually includes a balance sheet, 

income statement, statement of owner’s equity and 

statement of cash flows. Financial performance 

indicators are quantifiable metrics used to measure how 

well a company is doing. 

 

2. STATEMENT OF THE PROBLEM 
 Financial statement analysis is an important tool for 

measuring the financial performance of the company. 

Financial statement is used to judge the profitability 

and financial soundness of a firm. In this study, an 

attempt is made to identify the financial strength and 

weakness of the firm by properly establishing 

relationship between the items in the balance sheet and 

profit and loss account of Coal India Limited 

Corporation. So I make an analysis with CIL to find out 

the effective utilization of funds. The petroleum 

industry faces tremendous price changes in the market. 

So I decided to make an analysis on the financial 

aspects of CIL in the fluctuating scenario. 

 

3.  OBJECTIVES OF THE STUDY  
• To analyze the profitability position of the 

company. 

• To study the liquidity position of the company. 

• To analyze the strength and weakness of the 

company. 

 

4.  RESEARCH METHODOLOGY  
 

Source of Data Secondary Data 

Period of Study 2015 - 2016  to  2019 - 2020 

Framework of Analysis Financial Statement 

Tools and Techniques Ratio analysis 
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5.  STATISTICAL TOOLS 
Ratio analysis is an important technique. It is powerful 

tool of financial analysis. Ratios are calculated for 

analyzing the financial performance of Coal India 

Limited Corporation. 

       ➢ Liquidity ratio 

                       a. Current ratio 

                       b. Liquid ratio 

                       c. Cash position ratio 

       ➢ Profitability ratio 

                       a. Net profit ratio 

                       b. Return on asset ratio 

                       c. Return on investment ratio 

       ➢ Activity ratio 

                       a. Inventory turnover ratio 

                       b. Total asset turnover ratio     

 

6. REVIEW OF LITERATURE 
 Raja Narayanan Sandhir Sharma (2019) conducted 

study on financial performance of Maruti Suzuki to 

assess the attention of the numerous collections 

linked to a business and affected by the economic 

presentation of the business. The various tools and 

techniques were used trend analysis, ratio analysis 

on this study. An analysis comprises measuring the 

accounting principles and the financial position of 

the company. Finally, the company has it financial 

trend in uphill order from preceding five years on 

this study.  

 Dr.G.Kanagavalli R.Saroja Devi (2018) explained 

the financial performance of selected automobile 

companies to assess the profitability ratios indicate 

there is a decrease in the profit level, utilization of 

fixed assets and working capital in the last 

financial year. In this study, to know the risk and 

reward and to achieve higher returns and if 

possible with less risk. The positive strong 

relationship of liquidity ratio in this study and their 

shares will be safe and secured.  

 J.Pavithra K.P.Thooyamani Kermiki Dkhar(2017) 

studied the analysis of financial performance with 

reference to jeppiaar cements pvt ltd is based on 

the financial performance of the firm by using ratio 

analysis, trend analysis. They suggested a strict 

credit policy should be maintained and sales 

promotion efforts can be adopted to increase sales. 

The present study of the company has improved 

quite a lot from the previous years and the 

company’s overall financial performance is good. 

 

7. TABLE 

       
Year Current 

Ratio 

Liquid 

Ratio 

Cash Ratio Net Profit 

Ratio 

Return On 

Investment 

Ratio 

Total Asset 

Turnover 

Ratio 

2015-16 2.31 2.06 1.01 18.29 40.96 95.85 

2016-17 1.59 1.38 0.72 11.84 37.85 103.79 

2017-18 1.35 1.23 0.62 8.17 35.37 99.79 

2018-19 1.57 1.39 0.72 17.54 66.01 105.94 

2019-20 1.72 1.59 0.59 17.38 51.94 89.97 

 

 The current ratio of the company was 

highest in the year 2015 -2016 (2.31) and 

lowest in the year 2017 – 2018 (1.35) 

 The liquid ratio of the company was highest 

in the year 2015 -2016 (2.06) and lowest in 

the year 2017 – 2018 (1.23) 

 The cash position ratio of the company was 

highest in the year 2015 -2016 (1.01) and 

lowest in the year 2019 – 2020 (0.59) 

 The net profit ratio of the company was 

highest in the year 2015 -2016 (18.29) and 

lowest in the year 2017 – 2018 (8.17)  

 The return on investment ratio of the 

company was highest in the year 2018 -

2019 (66.01) and lowest in the year 2017 – 

2018 (35.37) 

 The Total asset turnover ratio of the 

company was highest in the year 2018 -

2019 (105.94) and lowest in the year 2019 – 

2020 (89.97) 

 

8. SUGGESTIONS 
The financial performance of Coal India limited 

during the study period is in satisfactory position, 

with the available data in the annual report, the 
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researcher is able to give an opinion with regard to 

the company’s performance. From the researcher’s 

point of view the following are the suggestions 

made on the basis of findings 

• The current and fixed assets should utilize of 

optimal level 

• The company should maintain good cash 

position 

• The company should invest their short term 

surplus fund in short term securities and it 

should made adequate arrangement of credit 

facilities with banks so to maintain a good 

liquidity position 

• The debts have to control to avoid bad debts in 

future as it decreases the profit. 

 

9. CONCLUSION 
The study has been under taken with the objective 

of evaluating the financial performance of Coal 

India Limited. The study is about analyzing the 

balance sheet of Coal India Limited using financial 

analysis. The study analyzed the balance sheet with 

the tools ratio analysis liquidity ratio, profitability 

ratio and activity ratio. From the study it concluded 

that the company’s overall performance is in 

satisfactory level and it suffers from certain 

weakness. Hence if the given suggestions are 

implemented, the company can increase its 

profitability and improve their overall 

performance. 
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1. Canonical Variational transition state theory

Temperature dependent rate coefficients for the title reactions were calculated using 

Canonical Variational Transition state theory (CVT) in conjunction with Small Curvature 

Tunneling (SCT)33 by employing POLYRATE 2008 and GAUSSRATE 2009A. 

Generalized rate coefficient can be minimized by changing the transition state’s dividing 

surfaces along the reaction coordinates by employing the following equation

𝑘𝐺𝑇(𝑇,𝑠) = 𝜎
𝑘𝐵𝑇

h
(
𝑄𝐺𝑇(𝑇,𝑆)

ф𝑅(𝑇)
)exp (

-𝑉𝑀𝐸𝑃(𝑠)
𝑘𝐵𝑇 )

𝑘𝐶𝑉𝑇(𝑇) = 𝑚𝑖𝑛𝑠𝑘𝐺𝑇(𝑇,𝑠) = 𝑘𝐺𝑇[𝑇,𝑠𝐶𝑉𝑇(𝑇)]

where kCVT is the rate coefficient calculated using CVT and kGT is the generalized rate 

coefficient, h= Planck’s constant, σ is the reaction path degeneracy, T is the temperature 

(in Kelvin), kB is the Boltzmann constant, фR and QGT are the partition functions of a 

generalized reactant at ‘s’ and transition state respectively. SCVT is the reaction 

coordinates of the canonical variational transition state dividing surface. VMEP(s) is the 

potential energy of generalized TS along the reaction path at‘s’. The tunneling corrected 

rate coefficients (kCVT/SCT) were obtained by multiplying kCVT with temperature 

dependent transmission coefficient (T).Ƙ𝐶𝑉𝑇/𝑆𝐶𝑇

k𝐶𝑉𝑇/𝑆𝐶𝑇(𝑇) = Ƙ𝐶𝑉𝑇/𝑆𝐶𝑇(𝑇)k𝐶𝑉𝑇(𝑇)
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Table S1: Optimized geometries in Cartesian Coordinates of reactants, reactive 

complexes, transition states, product complexes and products at M06-2X/6-31+G(d,p) 

level of theory for the reaction of HF2M2P with OH radicals.

HF2M2P
Coordinates (Angstroms)Center

Number
Atomic
Number

Atomic
Type X Y Z

1 6 0 1.26797 -0.23958 0.056476
2 9 0 1.343365 -1.20249 -0.87819
3 9 0 1.31077 -0.82548 1.256985
4 9 0 2.359961 0.52156 -0.0681
5 6 0 0.000057 0.615917 -0.13787
6 8 0 0.000154 1.122049 -1.44181
7 1 0 0.002032 0.394093 -2.08006
8 6 0 -1.26807 -0.23939 0.056262
9 9 0 -1.33129 -1.21746 -0.86351
10 9 0 -1.3233 -0.80576 1.265653
11 9 0 -2.35999 0.517284 -0.09256
12 1 0 0.878163 2.401239 0.640197
13 6 0 -2.4E-05 1.784467 0.834432
14 1 0 -0.89827 2.380238 0.66918
15 1 0 0.021605 1.430668 1.866936

OH
Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 8 0 0 0 0.108428
2 1 0 0 0 -0.86743
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RC1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.305263 0.1075 -0.24844
2 9 0 1.012945 1.2859 -0.84162
3 9 0 1.642221 -0.75128 -1.21596
4 9 0 2.381583 0.310208 0.514206
5 6 0 0.128178 -0.39682 0.610516
6 8 0 -0.15869 0.543609 1.595709
7 1 0 -0.44539 1.392698 1.209308
8 6 0 -1.12087 -0.61256 -0.26818
9 9 0 -1.53968 0.546034 -0.81638
10 9 0 -0.90042 -1.4736 -1.26828
11 9 0 -2.12828 -1.08643 0.468293
12 1 0 1.393028 -1.52842 1.909665
13 6 0 0.513813 -1.70417 1.288607
14 1 0 -0.31272 -2.01961 1.926046
15 1 0 0.730763 -2.48151 0.553654
16 8 0 -1.08352 2.937243 0.292126
17 1 0 -0.60164 2.948737 -0.55891

RC2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.630056 1.270146 -0.01801
2 9 0 1.180295 1.3349 -1.24252
3 9 0 1.613652 1.320302 0.882862
4 9 0 -0.1297 2.358213 0.135564
5 6 0 -0.2316 -9.1E-05 0.124606
6 8 0 -1.17696 -0.00034 -0.91633
7 1 0 -0.73307 -0.00032 -1.7776
8 6 0 0.630722 -1.26988 -0.01801
9 9 0 1.180828 -1.33445 -1.2426
10 9 0 1.614467 -1.31944 0.882726
11 9 0 -0.12843 -2.35834 0.135756
12 1 0 -1.59466 0.886306 1.520697
13 6 0 -0.96261 -0.00028 1.456617
14 1 0 -1.59419 -0.88719 1.520692
15 1 0 -0.24739 -9.4E-05 2.281565
16 8 0 -3.96393 -0.00068 -0.11354
17 1 0 -3.08295 -0.00056 -0.54375
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RC3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.21087 0.532321 -0.22973
2 9 0 -1.76867 -0.13675 -1.25254
3 9 0 -0.54503 1.578223 -0.74551
4 9 0 -2.20302 1.016294 0.520014
5 6 0 -0.30796 -0.3941 0.609529
6 8 0 -1.07396 -1.48538 1.033592
7 1 0 -1.4101 -1.97313 0.267744
8 6 0 0.863671 -0.92387 -0.2409
9 9 0 0.414004 -1.69517 -1.24588
10 9 0 1.596162 0.061187 -0.78054
11 9 0 1.677677 -1.67406 0.503979
12 1 0 -0.63835 0.671777 2.429169
13 6 0 0.213002 0.341053 1.833018
14 1 0 0.813081 -0.35017 2.425737
15 1 0 0.820653 1.2018 1.54345
16 8 0 2.183846 2.512344 0.117034
17 1 0 1.648508 2.5541 -0.69841

TS1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.284972 -0.19369 -0.26112
2 9 0 1.291334 1.020567 -0.83748
3 9 0 1.382464 -1.11045 -1.22877
4 9 0 2.382532 -0.2792 0.497271
5 6 0 0.024733 -0.38276 0.606711
6 8 0 -0.03005 0.654769 1.543303
7 1 0 -0.08501 1.739991 0.966958
8 6 0 -1.24791 -0.32645 -0.26188
9 9 0 -1.38025 0.880019 -0.83931
10 9 0 -1.24907 -1.24925 -1.2288
11 9 0 -2.33093 -0.52515 0.496173
12 1 0 0.983029 -1.70596 1.984476
13 6 0 0.093686 -1.70505 1.35349
14 1 0 -0.79113 -1.79859 1.983895
15 1 0 0.137767 -2.54334 0.655603
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16 8 0 -0.19329 2.920407 0.296233
17 1 0 -0.25554 2.725366 -0.66214

TS2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.246113 0.015002 0.025895
2 9 0 0.117618 -0.0381 1.362582
3 9 0 1.528785 0.257565 -0.25772
4 9 0 -0.06598 -1.18861 -0.45487
5 6 0 -0.69709 1.082334 -0.56771
6 8 0 -1.99497 0.837892 -0.0923
7 1 0 -2.01013 0.895923 0.874665
8 6 0 -0.27903 2.502859 -0.12597
9 9 0 -0.29129 2.611473 1.21267
10 9 0 0.939345 2.830709 -0.56071
11 9 0 -1.1444 3.400196 -0.60657
12 1 0 -1.37137 0.017871 -2.38303
13 6 0 -0.70908 1.00012 -2.08022
14 1 0 -1.23729 1.840332 -2.52842
15 1 0 0.278205 0.843809 -2.51524
16 8 0 -2.31339 -0.85002 -2.46125
17 1 0 -2.72959 -0.68961 -1.59299

TS3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.33023 -0.02534 -0.22668
2 9 0 -1.6357 -1.17789 -0.84371
3 9 0 -1.18805 0.918677 -1.16576
4 9 0 -2.37021 0.313269 0.537681
5 6 0 -0.06763 -0.195 0.644059
6 8 0 -0.3143 -1.1988 1.588682
7 1 0 -0.47953 -2.04188 1.140556
8 6 0 1.139633 -0.6232 -0.21832
9 9 0 0.968005 -1.8744 -0.67538
10 9 0 1.323597 0.176349 -1.2767
11 9 0 2.258525 -0.61038 0.507485
12 1 0 -0.63903 1.441105 1.944462
13 6 0 0.234727 1.080232 1.403116
14 1 0 1.102286 0.95408 2.049287
15 1 0 0.545733 1.995975 0.658995
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16 8 0 0.900396 2.947725 -0.11195
17 1 0 0.717324 2.52859 -0.97276

PC1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.305351 0.105651 -0.24844
2 9 0 1.014941 1.284724 -0.84111
3 9 0 1.640777 -0.75331 -1.21634
4 9 0 2.382145 0.306249 0.51414
5 6 0 0.127482 -0.39705 0.610487
6 8 0 -0.15785 0.543598 1.595923
7 1 0 -0.44306 1.393306 1.209767
8 6 0 -1.12187 -0.61081 -0.26819
9 9 0 -1.53861 0.548271 -0.81689
10 9 0 -0.90279 -1.47263 -1.26795
11 9 0 -2.13017 -1.0827 0.468335
12 1 0 1.390441 -1.53068 1.909649
13 6 0 0.51112 -1.70511 1.288365
14 1 0 -0.31601 -2.01948 1.925557
15 1 0 0.727135 -2.48259 0.553289
16 8 0 -1.0786 2.9383 0.292223
17 1 0 -0.59608 2.952632 -0.5584

PC2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.432241 0.612928 -0.01335
2 9 0 1.904486 0.220493 -1.20967
3 9 0 2.148045 0.004504 0.935612
4 9 0 1.638572 1.92668 0.087307
5 6 0 -0.07565 0.303631 0.105184
6 8 0 -0.73297 0.901276 -0.98686
7 1 0 -0.35753 0.564369 -1.81423
8 6 0 -0.33714 -1.22244 0.022381
9 9 0 0.041153 -1.71079 -1.17298
10 9 0 0.307596 -1.90282 0.970667
11 9 0 -1.64572 -1.45978 0.151615
12 1 0 -2.70837 1.254581 -0.64095
13 6 0 -0.61076 0.849842 1.383168
14 1 0 -1.64329 1.175481 1.409199
15 1 0 -0.00581 0.78293 2.276949
16 8 0 -3.41153 1.404751 0.005026
17 1 0 -4.12833 0.806159 -0.22363
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PC3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.107745 -1.26647 0.378333
2 9 0 0.109749 -1.26459 1.720177
3 9 0 1.381015 -1.26163 -0.03476
4 9 0 -0.44796 -2.40934 -0.02768
5 6 0 -0.71018 -0.06493 -0.15334
6 8 0 -2.01054 -0.14025 0.370408
7 1 0 -1.98861 -0.07522 1.3379
8 6 0 -0.07125 1.269379 0.308777
9 9 0 -0.23007 1.412297 1.634716
10 9 0 1.23745 1.345765 0.047121
11 9 0 -0.67294 2.301372 -0.28391
12 1 0 -1.06415 -1.10595 -2.07197
13 6 0 -0.89009 -0.13119 -1.63189
14 1 0 -1.25539 0.755721 -2.13418
15 1 0 0.730156 -0.05379 -2.49255
16 8 0 1.640639 0.159259 -2.72021
17 1 0 2.118872 0.136161 -1.88433

H2O
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 8 0 0 0 0.110812
2 1 0 0 0.783976 -0.44325
3 1 0 0 -0.78398 -0.44325
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P1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.269115 -0.23546 0.033163
2 9 0 1.415528 -1.17837 -0.915
3 9 0 1.241174 -0.85357 1.219151
4 9 0 2.357373 0.537573 -0.00693
5 6 0 0.002231 0.612281 -0.20187
6 8 0 0.00908 1.1403 -1.4804
7 6 0 -1.27082 -0.23738 0.024634
8 9 0 -1.22613 -1.39436 -0.66159
9 9 0 -1.43464 -0.54684 1.315572
10 9 0 -2.34698 0.434186 -0.37962
11 1 0 0.816867 2.461249 0.519029
12 6 0 -0.01339 1.800352 0.766957
13 1 0 -0.95373 2.339406 0.646094
14 1 0 0.084405 1.450436 1.796399

P2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.286 -0.19479 0.047132
2 9 0 1.410703 -1.0081 -1.01542
3 9 0 1.305649 -0.94816 1.150113
4 9 0 2.35399 0.602807 0.068874
5 6 0 -0.00156 0.648515 -0.06344
6 8 0 -0.00821 1.281727 -1.31614
7 1 0 0.004925 0.6189 -2.0226
8 6 0 -1.26075 -0.24163 0.035971
9 9 0 -1.26821 -1.17122 -0.93341
10 9 0 -1.34941 -0.86444 1.212909
11 9 0 -2.3575 0.505349 -0.11971
12 6 0 -0.03815 1.708481 1.018101
13 1 0 -1.00399 2.209446 1.063237
14 1 0 0.294546 1.348235 1.991726
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Table S2: Vibrational frequencies of reactants, reactive complexes, transition states, 

product complexes and products for the reaction of HF2M2P with OH radicals at 

M062X/6-31+G (d, p) level of theory.

HF2M2P RC1 RC2 RC3 TS1 TS2 TS3
28.8 37.5 22.6 38.3 -2084.3 -1503.0 -1457.0
103.7 94.3 33.0 75.3 39.7 29.1 31.3
178.9 103.8 63.9 84.4 87.4 67.4 82.9
196.9 134.1 108.8 110.1 110.0 83.7 95.3
236.7 175.4 145.8 142.1 147.8 142.1 134.3
251.7 193.4 184.6 181.3 181.9 170.9 181.3
294.5 216.2 217.8 197.2 217.2 219.7 184.6
331.5 246.6 249.1 224.4 242.2 231.5 238.6
334.7 252.0 252.1 243.7 247.7 262.2 247.9
358.3 263.4 286.7 248.8 261.1 291.7 293.4
359.4 294.2 332.6 290.9 285.8 310.8 321.6
466.5 334.0 335.4 318.9 307.7 326.5 334.0
469.6 336.2 346.3 329.4 332.8 344.2 346.5
518.2 358.5 358.1 334.4 339.7 352.6 355.2
533.2 369.6 375.0 354.1 359.1 394.3 393.2
569.6 411.8 472.7 365.5 464.6 407.1 428.4
618.7 472.3 474.9 426.4 471.0 466.2 473.9
642.4 524.2 511.8 471.8 535.9 518.5 505.2
710.2 533.4 533.6 519.0 539.1 531.9 533.9
781.7 567.5 560.0 534.4 567.2 569.2 569.0
902.2 618.6 570.1 570.2 613.6 616.6 612.1
989.5 641.8 621.2 620.0 635.5 639.3 625.7
1102.6 645.3 645.4 641.5 711.7 704.8 708.0
1126.1 710.5 709.1 710.0 773.3 751.2 726.0
1223.7 780.8 782.6 781.6 793.4 778.9 785.4
1240.6 898.6 896.9 900.3 895.7 838.4 800.3
1249.9 995.6 987.6 997.6 972.0 925.1 895.1
1292.2 1122.5 1118.0 1104.8 1075.5 1017.0 1083.2
1304.2 1127.0 1122.4 1127.9 1118.8 1105.8 1107.5
1333.0 1209.6 1227.1 1225.4 1150.3 1131.4 1114.0
1370.4 1243.0 1239.7 1232.8 1220.4 1225.6 1220.7
1402.1 1251.3 1255.5 1238.6 1235.9 1231.5 1227.3
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1429.5 1280.7 1297.7 1284.4 1250.1 1254.2 1232.7
1497.6 1307.3 1305.8 1307.0 1283.5 1270.2 1252.9
1513.0 1349.3 1335.4 1331.0 1308.8 1294.3 1289.6
3097.8 1371.0 1371.3 1373.0 1349.2 1315.3 1309.3
3192.5 1415.4 1412.6 1401.7 1369.5 1332.7 1330.2
3194.7 1436.7 1432.4 1438.5 1408.2 1362.1 1386.2
3839.5 1500.0 1502.6 1507.4 1456.5 1405.4 1405.0

1515.4 1504.3 1515.2 1493.4 1464.7 1431.8
3098.1 3097.9 3098.0 1504.8 1469.6 1480.6
3192.9 3189.5 3192.1 3094.7 3144.0 3149.2
3195.6 3200.9 3196.3 3191.7 3230.4 3235.1
3680.7 3692.3 3780.4 3197.6 3773.4 3789.1
3747.9 3825.0 3835.7 3794.2 3835.7 3838.1

PC1 PC2 PC3 P1 P2
37.4 34.7 34.7 27.5 39.5
94.3 44.7 44.7 85.0 104.2
104.4 79.7 79.7 169.0 170.9
134.3 130.2 130.2 218.1 220.2
175.6 137.3 137.3 230.0 232.0
193.5 158.6 158.6 237.0 236.1
216.1 173.6 173.6 242.4 279.7
246.7 207.5 207.5 280.0 328.7
252.2 227.0 227.0 323.1 329.0
267.8 257.2 257.2 334.7 351.6
294.2 269.4 269.4 360.3 366.7
334.1 284.5 284.5 438.4 430.6
336.2 329.6 329.6 463.5 469.3
358.5 338.6 338.6 522.2 475.7
369.8 359.2 359.2 542.6 521.8
415.5 383.3 383.3 589.0 533.3
472.3 462.9 462.9 605.4 570.5
524.2 472.3 472.3 639.7 620.6
533.4 493.8 493.8 784.2 653.6
567.6 520.0 520.0 788.0 721.2
618.6 531.4 531.4 963.8 783.6
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642.0 536.9 536.9 964.2 952.6
645.6 574.4 574.4 1123.5 984.6
710.6 624.1 624.1 1158.1 1115.1
780.8 655.3 655.3 1210.8 1220.9
898.5 720.1 720.1 1236.0 1239.6
995.6 783.7 783.7 1266.4 1249.3
1122.6 935.7 935.7 1280.5 1290.3
1127.0 1013.9 1013.9 1305.7 1308.8
1209.7 1125.2 1125.2 1344.3 1323.3
1242.9 1219.0 1219.0 1424.9 1339.8
1251.3 1230.3 1230.3 1500.1 1394.6
1280.7 1255.6 1255.6 1502.7 1458.2
1307.3 1290.2 1290.2 3101.8 3231.2
1349.3 1306.2 1306.2 3195.9 3362.1
1371.0 1323.4 1323.4 3196.3 3836.9
1415.5 1340.1 1340.1
1436.7 1412.7 1412.7
1500.0 1467.5 1467.5
1515.3 1601.2 1601.2
3098.2 3214.5 3214.5
3192.9 3345.0 3345.0
3195.7 3837.8 3837.8
3680.1 3844.6 3844.6
3748.4 3986.3 3986.3
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Table S3: Optimized geometries in Cartesian Coordinates of reactants, reactive 

complexes, transition states, product complexes and products at M06-2X/6-31+G(d,p) 

level of theory for the reaction of HF2M2P with Cl atoms.

RC1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.71553 -0.73447 -0.10413
2 9 0 -2.09342 -0.5712 -1.37288
3 9 0 -2.56116 -0.05366 0.678871
4 9 0 -1.82633 -2.03224 0.194077
5 6 0 -0.26026 -0.26352 0.107167
6 8 0 0.54066 -0.85849 -0.82662
7 1 0 2.663865 -0.35887 -0.7789
8 6 0 -0.12922 1.274503 0.003681
9 9 0 -0.69737 1.741655 -1.11096
10 9 0 -0.6917 1.887838 1.049215
11 9 0 1.166296 1.604932 -0.02291
12 1 0 0.320672 -1.81891 1.494306
13 6 0 0.261787 -0.7312 1.486828
14 1 0 1.249662 -0.30409 1.662468
15 1 0 -0.44041 -0.38751 2.249567
16 17 0 3.721971 -0.63121 -0.10085

RC2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.54285 -0.79146 -0.09355
2 9 0 -1.84312 -0.61572 -1.39088
3 9 0 -2.51316 -0.23424 0.636042
4 9 0 -1.55282 -2.10662 0.144096
5 6 0 -0.1532 -0.20692 0.233121
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6 8 0 0.779073 -0.81845 -0.62019
7 1 0 0.597437 -0.5864 -1.54383
8 6 0 -0.12459 1.314085 -0.01647
9 9 0 -0.31736 1.586344 -1.31901
10 9 0 -1.05875 1.960803 0.685331
11 9 0 1.066894 1.813701 0.321455
12 1 0 0.257639 -1.60069 1.800273
13 6 0 0.228522 -0.51818 1.670646
14 1 0 1.219691 -0.10844 1.870366
15 1 0 -0.49454 -0.08422 2.364037
16 17 0 3.394393 -0.67625 -0.11678

RC3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.797345 -0.44046 -0.30535
2 9 0 2.517647 0.672863 -0.52772
3 9 0 1.442542 -0.9467 -1.48971
4 9 0 2.602882 -1.32318 0.293519
5 6 0 0.584785 -0.13631 0.59688
6 8 0 1.048412 0.417406 1.794543
7 1 0 1.535042 1.234991 1.615036
8 6 0 -0.35446 0.882147 -0.07873
9 9 0 0.246624 2.074228 -0.21558
10 9 0 -0.76648 0.48365 -1.28579
11 9 0 -1.44605 1.073833 0.677773
12 1 0 0.518176 -2.12369 1.382943
13 6 0 -0.1686 -1.41809 0.913985
14 1 0 -0.97488 -1.18866 1.612037
15 1 0 -0.58621 -1.85939 0.006377
16 17 0 -3.61225 -0.64932 -0.16505
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TS1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -0.9362 -1.11491 -0.26061
2 9 0 0.056955 -1.5934 -1.00091
3 9 0 -1.92929 -0.73083 -1.0705
4 9 0 -1.38679 -2.09643 0.521344
5 6 0 -0.47262 0.074542 0.599092
6 8 0 0.607909 -0.28816 1.372391
7 1 0 1.749775 -0.24888 0.84034
8 6 0 -0.1718 1.315968 -0.26852
9 9 0 0.535757 1.001655 -1.35111
10 9 0 -1.30582 1.895851 -0.66954
11 9 0 0.520373 2.198296 0.451499
12 1 0 -1.68288 -0.3886 2.330228
13 6 0 -1.56961 0.434556 1.625879
14 1 0 -1.27711 1.342513 2.154141
15 1 0 -2.50376 0.598458 1.084713
16 17 0 2.901845 -0.54914 0.029957

TS2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -0.08882 1.190552 0.06177
2 9 0 0.618955 1.986348 -0.75824
3 9 0 0.180485 1.5507 1.32037
4 9 0 -1.38305 1.43493 -0.16701
5 6 0 0.226146 -0.29445 -0.20781
6 8 0 -0.01967 -0.56315 -1.55838
7 1 0 0.54295 -0.0056 -2.11507
8 6 0 1.707691 -0.59966 0.090731
9 9 0 2.51433 0.098583 -0.72676
10 9 0 2.04623 -0.31003 1.350884
11 9 0 1.9602 -1.89631 -0.11424
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12 1 0 -1.91892 -0.89998 0.298544
13 6 0 -0.6741 -1.18443 0.633838
14 1 0 -0.45482 -2.2267 0.400086
15 1 0 -0.51218 -1.00481 1.698372
16 17 0 -3.40938 -0.69458 0.033466

TS3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 0.630433 -1.24837 -0.23405
2 9 0 1.762238 -1.25974 -0.95898
3 9 0 -0.40121 -1.34953 -1.07772
4 9 0 0.640315 -2.34175 0.535071
5 6 0 0.553555 0.016762 0.643799
6 8 0 1.701042 0.074861 1.441657
7 1 0 2.491185 0.114334 0.883614
8 6 0 0.500968 1.284683 -0.23191
9 9 0 1.625038 1.412012 -0.95769
10 9 0 -0.53648 1.282181 -1.07463
11 9 0 0.400526 2.372033 0.539222
12 1 0 -0.58606 -0.93208 2.182756
13 6 0 -0.66398 -0.0461 1.551842
14 1 0 -0.6764 0.842196 2.18416
15 1 0 -1.76809 -0.11149 0.867566
16 17 0 -2.97698 -0.09356 -0.06335

PC1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.71562 -0.73441 -0.10416
2 9 0 -2.09349 -0.57094 -1.37286
3 9 0 -2.56118 -0.05356 0.678949
4 9 0 -1.8266 -2.03218 0.193908
5 6 0 -0.26034 -0.26359 0.107234
6 8 0 0.540586 -0.8588 -0.82648
7 1 0 2.663932 -0.35885 -0.7787
8 6 0 -0.12924 1.274437 0.003668
9 9 0 -0.69768 1.741637 -1.11076
10 9 0 -0.69134 1.887779 1.049386
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11 9 0 1.166335 1.604753 -0.02336
12 1 0 0.320966 -1.81892 1.494273
13 6 0 0.26175 -0.73123 1.486841
14 1 0 1.249479 -0.30381 1.662588
15 1 0 -0.4405 -0.38783 2.249668
16 17 0 3.722207 -0.63111 -0.10087

PC2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -1.5421 -0.79243 -0.09334
2 9 0 -1.84211 -0.6185 -1.39103
3 9 0 -2.51289 -0.23483 0.635258
4 9 0 -1.55139 -2.10729 0.145923
5 6 0 -0.15292 -0.20666 0.232917
6 8 0 0.779677 -0.81715 -0.62071
7 1 0 0.596735 -0.58629 -1.5444
8 6 0 -0.12587 1.314429 -0.01653
9 9 0 -0.32156 1.586788 -1.31862
10 9 0 -1.05896 1.960439 0.68737
11 9 0 1.065979 1.814763 0.318977
12 1 0 0.261212 -1.60016 1.799467
13 6 0 0.229649 -0.51766 1.670289
14 1 0 1.219967 -0.10584 1.870002
15 1 0 -0.49423 -0.08559 2.364012
16 17 0 3.394989 -0.6755 -0.11672

PC3
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 -0.35453 -0.88228 -0.07885
2 9 0 0.246471 -2.07434 -0.21625
3 9 0 -0.7667 -0.48331 -1.28577
4 9 0 -1.44603 -1.07406 0.677679
5 6 0 0.584875 0.135972 0.596963
6 8 0 1.048515 -0.41821 1.794406
7 1 0 1.535685 -1.23538 1.614501
8 6 0 1.797338 0.440603 -0.30527
9 9 0 2.517586 -0.67253 -0.52858
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10 9 0 1.442422 0.947703 -1.48927
11 9 0 2.603055 1.322897 0.294047
12 1 0 -0.97467 1.187802 1.612617
13 6 0 -0.16847 1.417575 0.914574
14 1 0 0.518269 2.12311 1.383648
15 1 0 -0.58632 1.858995 0.007166
16 17 0 -3.61222 0.649566 -0.16496

HCl
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 1 0 0 0 -1.21833
2 17 0 0 0 0.071667

P1
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.273691 -0.25174 0.023372
2 9 0 1.431501 -1.15864 -0.93371
3 9 0 1.197761 -0.87983 1.202102
4 9 0 2.348926 0.536676 0.035287
5 6 0 0.004807 0.589097 -0.20401
6 8 0 0.034149 1.168914 -1.45302
7 6 0 -1.27453 -0.24737 0.015059
8 9 0 -1.19044 -1.44001 -0.56973
9 9 0 -1.49336 -0.44017 1.31814
10 9 0 -2.31884 0.404641 -0.49516
11 1 0 0.81588 2.457185 0.522969
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12 6 0 -0.00749 1.788267 0.770228
13 1 0 -0.95853 2.313132 0.675102
14 1 0 0.110724 1.40481 1.785787

P2
Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 1.287844 -0.19636 0.039724
2 9 0 1.389007 -1.0099 -1.02189
3 9 0 1.311988 -0.94662 1.145934
4 9 0 2.359354 0.594498 0.050608
5 6 0 0.001614 0.653125 -0.05636
6 8 0 -0.0186 1.328715 -1.276
7 1 0 0.032209 0.697062 -2.00836
8 6 0 -1.25943 -0.24927 0.029513
9 9 0 -1.27573 -1.13331 -0.97759
10 9 0 -1.32493 -0.92117 1.180702
11 9 0 -2.35778 0.503639 -0.0736
12 6 0 -0.05516 1.661916 1.057662
13 1 0 -0.89996 2.344733 1.009342
14 1 0 0.250168 1.327827 2.046324
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Table S4: Vibrational frequencies of reactants, reactive complexes, transition states, 

product complexes and products for the reaction of HF2M2P with Cl atoms at M062X/6-

31+G (d, p) level of theory.

HF2M2P RC1 RC2 RC3 TS1 TS2 TS3
28.8 28.5 28.6 33.9 -1490.8 -937.8 -860.8
103.7 43.3 37.9 48.5 33.5 29.7 26.3
178.9 50.1 51.1 56.1 61.0 33.4 58.5
196.9 75.3 93.8 93.2 76.6 71.4 71.0
236.7 95.0 112.4 124.9 98.6 104.5 89.2
251.7 156.6 172.2 175.8 155.6 168.8 167.2
294.5 218.9 203.3 229.8 210.1 202.30 232.0
331.5 226.4 239.1 235.0 222.6 231.9 244.9
334.7 243.4 254.6 257.1 231.4 268.7 286.1
358.3 256.3 291.3 294.8 264.9 302.5 321.9
359.4 291.7 331.7 330.7 287.8 320.7 329.2
466.5 322.7 333.5 335.3 323.8 338.1 344.0
469.6 326.2 357.0 357.9 333.0 346.8 350.9
518.2 347.6 363.2 359.2 359.3 378.3 367.6
533.2 352.1 436.6 445.1 379.6 383.9 402.0
569.6 373.2 471.0 470.8 465.3 455.3 461.3
618.7 464.9 517.3 518.1 504.2 488.5 500.3
642.4 511.1 534.1 534.5 539.3 526.1 535.2
710.2 537.6 571.3 571.2 567.7 535.0 536.1
781.7 566.6 620.2 619.8 609.8 570.4 570.2
902.2 610.8 641.0 642.9 618.5 621.5 636.1
989.5 637.3 707.8 708.9 706.3 656.6 650.6
1102.6 709.9 780.6 782.0 721.6 717.4 705.9
1126.1 783.3 900.5 900.5 784.5 785.4 783.0
1223.7 909.3 985.4 984.9 903.7 835.1 842.2
1240.6 969.2 1097.9 1103.2 933.8 869.1 851.4
1249.9 1056.9 1126.2 1124.3 1043.3 940.6 899.2
1292.2 1117.7 1224.0 1217.6 1069.7 1014.6 1092.8
1304.2 1218.0 1232.6 1240.5 1113.5 1106.2 1116.7
1333.0 1234.5 1251.1 1247.8 1214.2 1181.4 1156.5
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1370.4 1256.5 1293.1 1292.8 1237.8 1231.9 1217.3
1402.1 1294.9 1302.4 1293.9 1262.3 1235.3 1231.3
1429.5 1303.3 1324.7 1333.4 1299.2 1254.6 1262.2
1497.6 1330.8 1369.2 1371.2 1304.1 1299.7 1299.5
1513.0 1355.6 1398.4 1403.9 1344.6 1306.1 1301.6
3097.8 1405.7 1431.3 1430.3 1360.1 1325.3 1335.4
3192.5 1488.7 1498.5 1500.8 1392.4 1346.5 1374.3
3194.7 1502.9 1509.3 1509.8 1484.0 1402.4 1404.7
3839.5 2934.8 3099.3 3094.5 1500.5 1458.9 1466.1

3098.4 3193.8 3188.9 3093.2 3158.0 3171.5
3198.1 3196.2 3194.3 3192.2 3268.2 3281.1
3211.6 3832.5 3845.7 3208.2 3835.3 3827.0

PC1 PC2 PC3 P1 P2
28.7 28.8 33.9 27.5 39.5
43.4 37.8 48.5 85.0 104.2
50.1 51.2 56.1 169.0 170.9
75.3 93.9 93.2 218.1 220.2
95.1 112.5 124.9 230.0 232.0
156.7 172.4 175.8 237.0 236.1
218.9 203.6 229.8 242.4 279.7
226.5 239.1 235.0 280.0 328.7
243.4 254.7 257.1 323.1 329.0
256.4 291.3 294.8 334.7 351.6
291.7 331.7 330.7 360.3 366.7
322.8 333.5 335.3 438.4 430.6
326.1 357.0 357.9 463.5 469.3
347.8 363.2 359.2 522.2 475.7
352.4 435.6 445.1 542.6 521.8
373.3 471.0 470.8 589.0 533.3
465.0 517.4 518.1 605.4 570.5
511.1 534.0 534.5 639.7 620.6
537.6 571.4 571.2 784.2 653.6
566.6 620.2 619.8 788.0 721.2
610.8 641.0 642.9 963.8 783.6
637.3 707.8 708.9 964.2 952.6
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709.9 780.6 782.0 1123.5 984.6
783.3 900.5 900.5 1158.1 1115.1
909.3 985.4 984.9 1210.8 1220.9
969.2 1097.8 1103.2 1236.0 1239.6
1057.0 1126.2 1124.3 1266.4 1249.3
1117.7 1224.0 1217.6 1280.5 1290.3
1218.0 1232.6 1240.5 1305.7 1308.8
1234.5 1251.1 1247.8 1344.3 1323.3
1256.5 1293.1 1292.8 1424.9 1339.8
1294.9 1302.5 1293.9 1500.1 1394.6
1303.4 1324.7 1333.4 1502.7 1458.2
1330.8 1369.3 1371.2 3101.8 3231.2
1355.7 1398.3 1403.9 3195.9 3362.1
1405.7 1431.4 1430.3 3196.3 3836.9
1488.7 1498.6 1500.8
1502.8 1509.4 1509.8
2934.8 3099.5 3094.5
3098.4 3193.9 3188.9
3198.0 3196.3 3194.3
3211.6 3833.0 3845.7

Table S5: Barrier heights (in kcal) of the complexes involved in the reaction of HF2M2P 

with OH radical sand Cl atoms.

Complexes HF2M2P + OH HF2M2P + Cl

RC1 -3.36 -56.44

RC2/RC4 -2.96 -52.90

RC3 -2.36 -55.41

PC1 -9.44 -47.68

PC2/PC4 -12.08 -52.29

PC3 -10.04 -51.01
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Figure S1: IRC plots for the transition states (TS1, TS2 and TS3) A: For the reaction of 

HF2M2P with OH radicals; B: For the reaction of HF2M2P with Cl atoms.
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Abstract 

We have examined LRS Bianchi type-I space-time in the continuance of 

Barrow holographic dark energy, for the self-creation theory in this 

following article. In order to derive an accurate solution to the field 

equations, we put forth metric potentials relation as A = Bn and equalizing 

the sum of the trace of the energy momentum tensor to zero as T + T = 0. 

Further, we have observed the physical behavior of some important 

cosmological parameters like deceleration q, statefinder (r, s) EoS (ωde), 

(ωde −ωde′) plane, skewness parameter (δ), squared speed of sound (vs
2) 

that analyzes the model’s stability. Also, study of cosmographic 

parameters (j, s & l) and density parameter (Ωde) has been conducted and 

we could conclude that these parameters are in obedience with the current 

observational data. The model thus obtained has a stable behavior; and 

shows quintessence nature and that the Universe is expanding in an 

accelerated manner. 

Keywords: LRS Bianchi type-I metric, Self-creation theory, Borrow 

holographic dark energy, Holographic dark energy, Dark energy, Density 

parameter. 

 

1 Introduction 

Scientists have revealed a new map of the early Universe that clarifies a long-standing puzzle 

over the ongoing expansion of the cosmos, as predicted from the cosmic microwave 

background (CMB) data of ACT experiments [1, 2]. The discrepancy of Hubble constant, as 

named after the US astronomer Edwin Hubble, is being used as a tool by the cosmologists to 

estimate the Universe’s expansion rate. Many astonishing facts about the cosmic evolution 

has been put forward from constructing various cosmological model and state-of-the-art 

CMB maps provided from Planck’s Mission, acts as a backbone to know about the structure 

and nature of the cosmos [3]. By presuming the standard cosmological model as true, 

Planck’s data [4] calculations predicts accurately how rapidly the cosmos is expanding now. 

Nonetheless, over the past decennium it has been observed that there is 5-10% faster 

expansion and this has been affirmed from more detailed measurements of the expansion, 

based on the Supernova explosions [5, 6] and other mechanisms. As said by many theorists, 

we are far from totally comprehending the mysterious dark force named, as the Dark Energy 

(DE) which consists of 68% of the Universe, which is accountable for the cosmic expansion. 

And, equally mysterious dark matter (DM) (around 27%) is the principle reason for the 

formation of galaxies and is the invisible force that holds the galaxies and the cosmic web. 

http://philstat.org.ph/
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The ordinary matter constitutes for less than 5% of total mass and energy of the cosmos. 

There has been considerable amount of knowledge about the DM, ever since its existence has 

been suggested in early 1920’s. However, DE has come into light only after 1998, that is 

detected from observing the gravitational interactions. And on large scales, the gravitational 

effect of DE is repulsive, pushing things away from each other and making the Universe’s 

expansion hasten. Having said that, at the early phases, the DE might not be strong enough to 

carryout an accelerated expansion; rather it would have caused the plasma that appeared after 

the Big Bang to cool down faster than it would have otherwise. As a result, the interpretation 

of CMB data may be affected, particularly when it comes to measure the Universe’s age and 

its expansion rate, which rely on the amount of sound waves that could travel through the 

plasma before it cooled into gas [7]. 

As a compelling way to interpret DE, the Holographic principle [8–13] and Holographic dark 

energy (HDE) gives some interesting cosmological frameworks that are simple and as well as 

extended versions, depending on the utility of the horizons, as the Universe’s radius accede 

with the contemporary observations. Here, the inequality  ρdeL
4 ≤ S represents the standard 

HDE, with L as the horizon length, ρde as energy densityand S   the entropy.     And under 

the imposition S ∝ A ∝ L2 [14], there is the use of Barrow entropy  

SB = (
B

B0
)
1+

Δ

2
,    for    0 ≤ Δ ≤ 1,  (1) 

where B and B0 respectively represent the standard horizon and the Planck area; as an 

alternative to the regular Bekenstein-Hawking one [15–18], which eventually lead to 

ρd = CL
Δ−2,  (2) 

with C as a parameter with dimensions [L]−2−Δ . In order to describe the quantum-

gravitational deformation, a new exponent is hence introduced that is quantified as Δ. As 

expected, the above expression provides the standard HDE whenever  Δ = 0, , i. e. ρd =

3c2Mp
2L−2 , where C takes the value as C = 3c2Mp

2, with Mp as the Planck mass and c2 as the 

model parameter. On the other hand, when the deformation effects, as quantified by Δ occurs, 

the Barrow holographic dark energy (BHDE) departs from the standard model, giving a 

different cosmological behavior. However, researches have developed interests to use the 

BHDE model and many recent studies have been performed, of which some are mentioned 

here. The anisotropic Bianchi Type (BT)- I  Universe with BHDE and matter have been 

investigated by Paul et al. [19]. In a study by Mannon et al. [20], they looked at how a FLRW 

Universe evolves when pressureless DM and BHDE interact through a well-motivated 

interaction term. To analyze the evolutionary history of essential cosmological parameters 

Remya and sharma [21] have researched the advancement of the FRW Universe filled with 

pressureless DM and BHDE density by using the Hubble horizon as the IR cutoff. Adhikary 

et al.[22] have constructed BHDE in the case of nonflat Universe. In the framework of the 

DGP braneworld model Rani and Azhar [23] have investigated the evolution of the cosmic 

parameters and planes with the interaction between the BHDE and pressureless DM. 

Bhardwaj et al. [24] have discussed statefinder hierarchy for BHDE model in the FLRW 

Universe.  

As elucidated by Hubble’s law [25-27], there is moving away of galaxies from each other in 

all directions as endorsed by their redshift. A remarkable study has observed that the rate of 

http://philstat.org.ph/
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this expansion manifests that the Universe is approaching to the critical density, and this is 

responsible for this expansion forever. It is accustomed to express the density as a fraction of 

the average density of matter and energy of the Universe to the density required for the 

‘critical condition’, which is defined as the density at which the Universe would stop 

expanding only after an infinite time. Therefore, the density parameter is given by  

 Ωde =
ρ

ρc
=

8πGρde

3H2
, (3) 

 where ρ is the actual density, ρc is the critical density and ρc =
3H2

8πGρde
. 

 The sum of the contributions to the total density parameter (Ωde) at the current time is Ωde =

1.02−0.02
+0.02, indicating that the Universe is very close to critical density or Ωde =1. Even after 

knowing that Ωde is very close to 1 by the on going experiments, the overall future of the 

Universe is subjected to the values of Ωde, whether it is slightly greater than 1, less than 1, or 

exactly equal to 1.   

    • For Ωde < 1 : Universe is open and continues to expand thereafter.  

    • For Ωde > 1 : Universe is closed and eventually halts its expansion and recollapses.  

    • For Ωde = 1 : Universe is flat and constitutes enough matter to halt the expansion but not 

sufficient to recollapse it.  

Despite the prominence of General theory of Relativity (GR) [28-32], the Mach principle has 

not been substantiated by GR. Therefore, a need arises to incorporate Mach’s principle and 

other necessary features that are absent in the primary theory, by generalizing the Einstein’s 

GR. Jordan and then Brans and Dicke has initially proposed an alternative to GR, called as 

the scalar-tensor theories, which Barber has modified and proposed two self-creation theories 

(SCT) [33]. The first SCT is a modification to Brans-Dicke theory [34]. However, it is not 

applicable as it does not comply with equivalence principle. An adoption of GR is the second 

proposal. It includes continuous creation within limits of observations. Many recent works 

have been done in this framework, of which the following are few. Kantowski-Sachs 

cosmological model has been investigated by Ram et al. [35], in the presence of an 

anisotropic modified Ricci DE within the framework of Barber’s second SCT. Geometrical 

and physical aspects of the LRS BT-II metric with string viscous fluid have been evaluated 

by Ashtankar et al. [36], on solving the barber’s field equations of second SCT. Jain and Jain 

[37] have constructed DE cosmological model in an anisotropic BT-VI0 space time with a 

variable equation of state (EoS) parameter ω in Barber’s SCT. Chauhan [38] has studied LRS 

BT-I metric by using variable deceleration parameter and has investigated the field equations 

of Barber’s second SCT with perfect fluid source. Wet dark fluid BT-VIII cosmic model in 

Barber’s SCT has been investigated by Wankhade et al. [39]. By assuming that Universe is 

filled with barotropic fluid distribution Advani [40] has studied BT-V in perfect fluid and 

Lyra geometry with SCT. BT-I cosmological model in Lyra geometry and Barber’s second 

SCT with disordered radiation have been discussed by Advani and Jain [41]. 

 This work has been divided into following sections. Section (2), is concerned with the 

derivation of field equations and we find the solution for the model using certain conditions. 

Some geometrical properties of the model have been studied in the section (3). In the last 

section (4) we have interpreted the properties of the model and drawn some conclusions from 

this work. 

http://philstat.org.ph/


Vol. 71 No. 3s2 (2022) 
http://philstat.org.ph 

Mathematical Statistician and Engineering Applications 

  ISSN: 2094-0343 

  2326-9865 

1076 

2 Mathematical formalism of the model 

 Bianchi I − IX cosmological models has a vital role in the study of the Universe, as they are 

homogeneous and anisotropic, and this allows us to understand the method of isotropization 

of the Universe as the time passes. Furthermore, theoretically it is observed that FRW 

isotropic models has less generality when compared to anisotropic Universe. Bianchi space-

times help constructing spatially homogeneous and anisotropic models because of the 

easiness of the field equations. Considerable amount of work has been done in obtaining 

various BT cosmological models. Kumar and Arora [42] have investigated a cosmological 

model employing a four-degree function of cosmic time t in the f(R, T) gravity theory using 

an extended form of deceleration parameter. The spatially homogeneous and anisotropic BT 

and axially symmetric model have been studied by Dixit et al. [43], that is filled with DM and 

DE in Brans-Dicke theory of gravitation. Study of a BT-I cosmos with barotropic and DE 

type fluids has been studied by Goswami et al. [44]. The paper titled “Constraining BT-I 

Universe with type Ia supernova and H(z) data" is the work of Amirhashchi and Amirhashchi 

[45]. Singla et al. [46] have examined the existence of BT- I  Brans–Dicke theory by 

performing statistical test from H(z) and SuperNovae Ia experimental sets. Very recently, 

using a BT-I geometry coupled to the Kalb–Ramond field has been investigated by Maluf and 

Neves [47]. Therefore, the spatially homogeneous BT-I metric of the form  

 ds2 = A2dx2 + B2(dy2 + dz2) − dt2, (4) 

 where metric potentials A, B are functions of t only, has been contemplated. 

Also, Barber’s SCT has the following field equations,  

 Rij −
1

2
Rgij = −8πϕ

−1(Tij + Tij), (5) 

 

 &    □ϕ = ϕ;ν
,ν =

8π

3
μ(T + T), (6) 

 where the Ricci tensor, the Ricci scalar, energy momentum tensor of matter, the energy 

momentum tensor of BHDE and the coupling constant are given as Rij , R, Tij , Tij  and μ 

respectively. The energy momentum tensors for pressureless matter and anisotropic DE are 

given by  

 Tij = diag[0,0,0, ρm],    (7) 

 Tij = diag[ρdeωde, ρdeωde, (ωde + δ)ρde, −ρde], (8) 

 where ωde =
p

ρde
 is equation of state (EoS) parameter of DE, p and ρde are pressure and 

energy density of DE respectively. ρm  is the energy density of the matter and δ  is the 

deviation (skewness parameter) from ωde in z direction. 

Now in the co-moving coordinate system, the field equations (5) and (6) for the metric (4), 

using Eq.(7) can be deduced as, 

 

 
2B̈

B
+ (

Ḃ

B
)2 =

−8πρdeωde

ϕ
. (9) 

 
Ä

A
+
B̈

B
+

ȦḂ

AB
=

−8πρdeωde

ϕ
. (10) 

 
Ä

A
+
B̈

B
+

ȦḂ

AB
=

−8π(ωde+δ)ρde

ϕ
. (11) 
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 2
ȦḂ

AB
+ (

Ḃ

B
)2 =

8π(ρde+ρm)

ϕ
. (12) 

 ϕ̈ + ϕ̇(
Ȧ

A
+ 2

Ḃ

B
) =

8πμ(T+T)

3
. (13) 

 Here the over head dot denotes the differentiation with respect to ‘t’. To obtain the values of 

the unknowns namely, A, B, ϕ, ρm, ρde, ωde, and δ from the five field equations (9)-(13), we 

can consider the metric potentials relation by taking proportionality between the shear scalar 

(σ) and expansion scalar (θ) (Collins et al. [48]) as ,A = Bn,          (14) 

 where n > 0, (≠ 1) is a constant and preserves the anisotropic character of the space-time; 

and equalizing the sum of the trace of the energy momentum tensor to zero as 

 T + T = 0. (15) 

The expressions for metric potentials can be obtained by using Eqs. (11),(9), (14) and (15) as  

 A = ((n + 2)eγ1t + (n + 2)γ2)
n

n+2, (16) 

 B = ((n + 2)eγ1t + (n + 2)γ2)
1

n+2, (17) 

 and the scalar field ϕ as  

 ϕ = c2 −
c1

(n+1)((n+2)eγ1t+(n+2)γ2)
n+1
n+2

. (18) 

 Therefore, Eq. (4) is modified to,  

 ds2 = ((n + 2)eγ1t + (n + 2)γ2)
2n

n+2dx2 + ((n + 2)eγ1t + (n + 2)γ2)
2

n+2(dy2 + dz2) − dt2.

 (19) 

 Here, Eq. (19) represents a four-dimensional anisotropic BT-I cosmic model with BHDE in 

SCT with the physical and geometrical parameters discussed in the next section, which has 

prominence in the astronomical studies. Now, the cosmological parameters like volume (V), 

average scale factor (a(t)), Hubble parameter (H), expansion scalar (θ), shear scalar (σ2) 

and anisotropic parameter (𝒜h) of the BT-I cosmic model are defined as,  

 V = (n + 2)(eγ1t + γ2), (20) 

 a = ((n + 2)(eγ1t + γ2))
1

3, (21) 

 H =
γ1e

γ1t

3eγ1t+3γ2
, (22) 

 θ =
γ1e

γ1t

eγ1t+γ2
, (23) 

 σ2 =
γ1
2e2γ1t

3(n+2)2(eγ1t+γ2)
2, (24) 

 and 𝒜h =
2(n−1)2

(n+2)2
. (25) 

 From Eqs. (20)-(24), we observe that, initially (i. e. t = 0) the spatial volume (V), scale factor 

(a), Hubble parameter (H), shear scalar (θ) and expansion scalar (σ2) become constants. 

However, they tend to infinity as t → ∞. Also, from Eq. (25), we observe that the anisotropic 

parameter (𝒜h) ≠ 0, throughout the evoulution of the Universe, which indicates that the 

model (19) is anisotropic. 

 The energy density of BHDE is given by  

 ρde =
9C(eγ1t+γ2)

2e−2γ1t3−Δ(
eγ1tγ1

eγ1t+γ2
)Δ

γ1
2 . (26) 

 The following expression represents energy density of matter as,  
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 ρm =
Ψ1

8π(n+2)2(eγ1t+γ2)
2(n+1)γ1

2, (27) 

 where,  

 

Ψ1 = −2e2γ1t(n +
1

2
)γ1
4c1((n + 2)(e

γ1t + γ2))
−n−1

n+2 + 2(n + 1)(−36e−2γ1t3−ΔπC(n + 2)2 ×

(eγ1t + γ2)
4(

eγ1tγ1

eγ1t+γ2
)Δ + e2γ1tc2γ1

4(n +
1

2
)).

} 

 
Figure  1:  Illustration of energy density(ρde) against redshift(z). 

 
Figure  2:  Illustration of energy density matter(ρm) against redshift(z). 

 
Figure  3:  Illustration of pressure(p) against redshift(z). 
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Figure  4:  Illustration of skewness parameter (δ) against redshift (z) 

 

The pressure of BHDE and the skewness parameter are given by,  

 p =
γ1
2((n2+n+4)e2γ1t+eγ1tγ2(n+3)(n+2))(((n+2)(e

γ1t+γ2))
−n−1
n+2 c1−c2n−c2)

16π(n+2)2(eγ1t+γ2)
2(n+1)

, (28) 

 δ =
(n−1)(((n+2)(eγ1t+γ2))

−n−1
n+2 c1−c2(n+1))3

Δγ1
4(

eγ1tγ1
eγ1t+γ2

)−Δe3γ1t

72(n+2)πC(eγ1t+γ2)
3(n+1)

. (29) 

From figures (1) and (2), we observe that ρde and ρm, for various values of γ1&γ2 varies in 

positive region, decreasing against redshift (z) respectively. And the trajectories of pressure 

of BHDE against redshift (z) are plotted in figure (3) for the various values of γ1&γ2. The 

curves varies in negative region and are decreasing against redshift (z). Therefore, we can 

conclude that the trajectories in the figures (1)-(3) project the accelerated expansion of the 

cosmos. For our model, the skewness parameter (δ) as defined by the Eq. (29), is depicted in 

the figure (4). The parameter varies in positive region without vanishing, throughout its 

evolution for the chosen values of γ1&γ2. 

 
Figure  5:  Illustration of Hubble parameter(H) against scale factor(a) (left panel), redshift(z) 

(center panel) and time(Gyr) (right panel). 

 

Figure (5) are the trajectories of Hubble parameter taken against scale-factor (a), time (t) and 

redshift (z) respectively. As shown, Hubble parameter shows inverse proportionality towards 

scale-factor (a) ( as shown in left panel), illustrating the cosmic expansion rate. Whereas, 

there is a direct proportionality between the Hubble parameter (H) and redshift (z) and 

Hubble parameter attains its present values H0 at z = 0 (as shown in center panel). Also, the 

Hubble parameter is directly proportional to cosmic time (t) (as shown in right panel).  
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3  Dynamical behavior of the framework 

 In this segment, we compute the cosmological parameters such as deceleration ( q ), 

statefinder pair (r − s    &    q − r), cosmographic parameters: jerk (j), snap (s) & lerk (l), EoS 

(ωde), ωde − ωde′ plane, squared speed of sound (vs
2) and density parameter (Ωde) for the 

model (19) and present their physical significance.   

    •  Deceleration Parameter (𝐪): An important aspect of cosmological modeling is the 

explanation for the current acceleration of the Universe and the progress from the 

decelerating past to the current acceleration by using varying deceleration parameter for 

anisotropic or isotropic Universe models [49,50]. Deceleration parameter denotes the rate at 

which the Universe’s expansion is slowing down and is given as q = −(1 +
Ḣ

H2
). 

Depending on the range of q the expansion of the Universe can be understood [51,52] such 

as,   

        - Decelerating expansion when q > 0,  

        - Expansion with constant rate when q = 0,  

        - Accelerating power law expansion when −1 < q < 0,  

        - Exponential expansion/de Sitter expansion when q = −1 and  

        - Super-exponential expansion when q < −1.  

 For the constructed model, deceleration parameter q takes the value as follows:  

 q =
−7γ2

2−3e−γ1tγ2
3−e2γ1t−5eγ1tγ2

(eγ1t+γ2)
2 . (30) 

 
Figure  6: Illustration of deceleration parameter(q) against redshift(z). 

 

   The deceleration parameter curve contrasted with redshift (z) for three distinct values of 

γ1&γ2 respectively, as shown in figure (6) describes that the erstwhile phase of the Universe 

showed decelerated expansion as the curve transcends from q > 0  to q < 0  i.e. from 

decelerated phase to accelerated one, indicating an expansion in accelerating way in the 

present epoch. These observations are in concurrent with the recent astronomical 

observations. 

•  Statefinder Parameters (𝐫 − 𝐬): Statefinder parameters are the diagnostic and sensitive 

tool, given as  

 r =
a⃛

aH3
and    s =

r−1

3(q−
1

2
)
, 
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that differentiates among various DE models, as the degeneracy of the Hubble parameter (H) 

and the deceleration parameter (q) does not show any difference among different DE models. 

In this discourse, this geometrical statefinder diagnostic tool that discriminates DE models 

have been introduced by Sahni et al. [53, 54]. Several authors have researched HDE models 

in non-flat Universe [55] by considering this statefinder diagnostic. We have characterized 

the statefinder plane as,  

 r = 1 + 9e−2γ1tγ2
2  ;     s =

−2γ2
2e−γ1t

2γ2+e
γ1t
. (31) 

 
Figure  7: Illustration of (r − s) plane. 

 
Figure  8: Illustration of (q − r) plane. 

    The behavior of statefinder parameters r − s and r − q planes are observed from figures 

(7) and (8) respectively when plotted opposite to redshift (z) for various values of γ1&γ2. It is 

clear from figure (7) that the r − s pane trajectories begin from Chaplygin gas region (r >

1, s < 0) and passes through the ΛCDM point. At this particular point, our constructed model 

of the Universe behaves like a ΛCDM model. The trajectories of r − q plane, as recognized 

from figure (8) vary from positive to negative region, illustrating that the phase transition of 

the Universe appears in the matter dominated phase and evolves to de-sitter phase. 

  

    •  Cosmographic Parameters: The study of a scale factor (a) with the expansion of the 

Taylor series w.r.t the cosmic time (t) is called as cosmography. The expansion is 

independent of the solution of the motion equations of the models and also gives us a relation 
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between distance and redshift. To study cosmography, it is worth introducing some particular 

cosmographic parameters as follows:  

 j =
aIII

aH3
,    s =

aIV

aH4
and    l =

aV

aH5
, 

whose values for our model are given by:  

 jerk(j) = 1 + 9e−2γ1tγ2
2; (32) 

 snap(s) = 1 + 9eγ1tγ2 − 45e
−2γ1tγ2

2 + 27e−3γ1tγ2
3; (33) 

 lerk(l) = 1 − 6e−γ1tγ2 + 306e
−2γ1tγ2

2 − 486e−3γ1tγ2
3 + 81e−4γ1tγ2

4 (34) 

 
Figure  9:  Illustration of jerk parameter(j) against redshift(z). 

 
Figure  10:  Illustration of lerk parameter(l)against redshift(z). 
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Figure  11: Illustration of snap parameter(s) against redshift(z). 

 

   The cosmographic parameters- jerk (j), lerk (l) and snap (s) for various values of γ1 and γ2, 

plotted against redshift (z) are represented in figures (9), (10) and (11) respectively. For jerk 

and lerk parameters there is a variation in the positive region, whereas for the snap parameter, 

the sign changes from the erstwhile negative values to contemporary positive one, regardless 

of the values of γ1&γ2. These cosmographic parameters are in obedience to the present-time 

observations. 

    •  EoS Parameter (𝛚𝐝𝐞): The behavior of DE phenomena is most commonly defined with 

the EoS parameter as, ωde =
p

ρde
, where p is pressure and ρde is energy density. The range of 

EoS parameter ωde, when lies between (−1,−
1

3
) describes quintessence DE model. ωde =

−1 gives the vacuum DE, usually called as cosmological constant or ΛCDM model and the 

DE model known as the phantom model is observed when ωde < −1. Inevitable singularity 

of space-time will result from this phantom DE model in the future. For our model the EoS 

parameter is given by:  

 ωde =
Ψ2

2(2n+1)(eγ1t+γ2)
2, (35) 

 where,  

 
Ψ2 = −γ2

3(n + 3)(n + 2)e−γ1t + (−3n2γ2 − 7nγ2 − 14γ2)e
γ1t

+(−3n2 − 11n − 16)γ2
2 − (n2 + n + 4)e2γ1t.

} 
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Figure  12: Illustration of EoS parameter(ωde) against redshift(z). 

 

   For three values of γ1&γ2, the EoS parameter (ωde) has been depicted against redshift (z) 

in the figure (12). The path of the EoS parameter has started from radiation dominated phase 

and moves towards quintessence region. After crossing the phantom divide line it reaches the 

phantom region. Such a behavior of the Universe is called as the quintessence nature. 

According to the obtained model, the observed EoS parameter matches the 2018 Planck data 

[4], where the EoS parameters limits are as follows:  

 ωde =

{
 
 

 
 −1.56−0.48

+0.60(Planck + TT + loE)

−1.58−0.41
+0.52(Planck + TT, EE + loE)

−1.57−0.40
+0.50(Planck + TT, TE, EE + loE + lensing)

−1.04−0.10
+0.10(Planck + TT, TE, EE + loE + lensing + BAO)

 

    • 𝛚𝐝𝐞 −𝛚𝐝𝐞′ plane: First and foremost, Cadwell and Linder [56] have proposed the EoS 

plane to explain the regions of the expanding Universe for evaluating the quintessence scalar 

field. The plane characterizes two distinct regions for different values of ωde  and ω′de 

(where ′  represents differentiation w.r.t lna  ). The plane is refered as thawing region, 

whenever ω′de > 0, ωde < 0 and freezing region for ω′de < 0, ωde < 0. The ωde′ is given 

by :  

 ωde′ =
3γ2(e

−2γ1tγ2
6+6e−γ1tγ2

5+15γ2
4+20eγ1tγ2

3+15e2γ1tγ2
2+6e3γ1tγ2+e

4γ1t)(n+3)(n+2)

2(2n+1)(eγ1t+γ2)
5 . (36) 

 
 

Figure  13: Illustration of EoS plane (ωde − ωde′) 
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   Figure (13) represents the EoS plane (ωde −ωde′) for this cosmological model, for various 

values of γ1&γ2. It is observed that the model lies in freezing region as ωde′ < 0&ωde < 0 

for our BHDE model. This represents an accelerating cosmic expansion. The trajectories of 

ωde −ωde′ plane, in the model converge with the experimental data [57,58],  

 ωde = −1.17−0.12
+0.13, ωde′ = 0.85−0.49

+0.50(WMAP + eCAMB + BAO + H0 + SNe). 

 ωde = −1.13−0.25
+0.24, ωde′ < 1.32(Planck + WP + BAO). 

 ωde = −1.34−0.18
+0.18, ωde′ = 0.85 ± 0.7(WMAP + eCAMB + BAO + H0). 

    •  Stability Analysis: The squared speed of sound (vs
2) examines the model’s stability and 

is defined as the partial derivative of pressure w.r.t density as, 
ṗde

ρ̇de
 [59,60]. For the developed 

model, the stability is defined from the following value of vs
2,  

 vs
2 =

Ψ3

4(n+
1

2
)(Δ−2)(eγ1t+γ2)

6
, (37) 

 where,  

 

Ψ3 = −γ2
7(n + 3)(n + 2)(Δ − 3)e−γ1t − 35((Δ − 3)n2 + (

23Δ

7
−
81

7
)n +

36Δ

7
−

114

7
)γ2
4e2γ1t

−35((Δ − 3)n2 + (
19Δ

7
−
73

7
)n +

34Δ

7
−
110

7
)γ2
3e3γ1t − 21γ2

2((Δ − 3)n2 + (
15Δ

7

−
65

7
)n +

32Δ

7
−
106

7
)e4γ1t − 7((Δ − 3)n2 + (

11Δ

7
−
57

7
)n +

30Δ

7
−
102

7
)γ2e

5γ1t

−21((Δ − 3)n2 + (
27Δ

7
−
89

7
)n +

38Δ

7
−
118

7
)γ2
5eγ1t + ((−7Δ + 21)n2

+(−31Δ + 97)n − 40Δ + 122)γ2
6 − ((Δ − 3)n2 + (Δ − 7)n + 4Δ − 14)e6γ1t. }

 
 
 

 
 
 

 

In figure (14) the squared speed of sound (vs
2) has been depicted against redshift (z) for 

various values of γ1&γ2. The outlined plot is identified in the positive region giving a stable 

behavior for the Universe.  

 
Figure  14: Illustrating of squared speed of sound(vs

2) against redshift(z) 

 

    •  Density Parameter: The dimensionless density parameter of DE (Ωde) is formulated as  

 Ωde =
ρde

3H2
. (38) 

 We were able to obtain the density parameter of DE for our BHDE model by substituting the 

expressions for the Hubble parameter (H) and the energy density (ρde) in the above equation; 
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and we used graphical representation to analyze its behavior. A detailed study about the 

density parameter has been already mentioned in the Section (1), whose value is given by  

 Ωde =
27C(eγ1t+γ2)

4e−4γ1t(
eγ1t

eγ1t+γ2
)Δ3−Δ

γ1
4 . (39) 

 
Figure  15: Illustration of density parameter (Ωde) against redshift(z) 

 

   For distinct values of γ1&γ2, the plot for density parameter (Ωde) has been constructed 

against redshift (z) in the figure (15). The trajectories of density parameter (Ωde) vary in the 

positive region, increasing against redshift, satisfying the limits at the present epoch as 

mentioned below. Also, the BHDE density parameter satisfies the following limits at the 

present epoch. Observations from Planck’s data (2014)[57], the density parameter of DE, has 

taken the following limitations Ωde = 0.717−0.024
+0.028 (WMAP-9) and Ωde =

0.717−0.020
+0.023(Planck+WP) and Planck’s data (2018) [4] have given the constraints on DE 

density parameter as Ωde = 0.679 ± 0.013  (TT+loE), 0.6834 ± 0.0084  (TT,TE,EE+loE), 

0.6847 ± 0.0073  (TT,TE,EE++loE+lensing), 0.6889 ± 0.0056 

(TT,TE,EE++loE+lensing+BAO), 0.699 ± 0.012 (TT+loE), 0.711−0.026
0.033  (EE+loE). Hinshaw 

et al. [58] have set forth limitation on density parameter Ωde  as Ωde = 0.721 ± 0.025 

(WMAP), Ωde = 0.728 ± 0.019 (WMAP+eCMB), Ωde = 0.707 ± 0.010 (WMAP+ eCMB+ 

BAO), Ωde = 0.740 ± 0.015  (WMAP+eCMB+ H0 ), Ωde = 0.7135−0.0096
+0.0095 

(WMAP+eCMB+BAO+H0).  

 

4   Interpretations of the model: 

 We have constructed a BHDE model in the framework of SCT. It is observed from the 

construction of the plots, that the energy density BHDE (ρde), matter (ρm) and the pressure 

(p) projects the Universe’s expansion in an accelerated manner. Also the Hubble parameter 

shows that H is directly proportional to cosmic time (t) and the redshift (z) attaining its 

present value H0 at z = 0. However, H is inversely proportional towards scale factor (a). The 

skewness parameter (δ) of the model differs in the positive region and does not vanish all 

over its evolution. 
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To understand the physical significance of the model, various cosmological parameter have 

been studied. The deceleration parameter (q) thus obtained, shows decelerated expansion 

during the erstwhile phases of the Universe, and later on, the accelerated expansion phase is 

observed, that is concurrent with the recent astrophysical observations. The r, s plane and q, r 

plane trajectories projects that the constructed model behaves like a ΛCDM model; and 

illustrates the phase shift of the Universe from matter dominated phase to de-Sitter phase 

respectively. The cosmographic parameters are in coincidence with the latest astronomical 

observations as the lerk (l) and jerk (j) parameters varyies in positive region and the snap 

parameter (s) changes its sign from negative to positive ones. The EoS parameter of the 

model states that the Universe has a quintessence nature and the trajectories of the EoS plane 

(ωde −ωde′) lies in the freezing region, both representing accelerating cosmic expansion. 

The Universe shows a stable behavior as the parameter vs
2 varies in the positive region. The 

density parameter (Ωde) obtained is consistent with the recent observations, as its trajectories 

are varying in the positive region. Hence, the model built, behaves like a ΛCDM model, 

showing a stable behavior; having quintessence nature and further illustrates that, the 

Universe is expanding in an accelerated manner. These observations are in good agreement 

with the recent experimental data. 
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