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ABSTRACT A well co-ordinated physical litness re-
gime includes strength, cardio-respiratory endurance,
Mexibility, agility, speed and balance. Incorporating all
these components into the exercise schedule makes
the physical fitness program truly beneficial. Consid-
ering that physical fitness and health have a symbiotic
relationship and that health of the children denotes
Mation's prosperity, knowledge of physical fitness and
its application is of paramount importance. Selecting a
representative sample of 380 Jar school children of
[xeihd, their physical fitness was assessed by employing
physical fitness tests, including AAHPER (American
Alliance for Health, Fhysical BEducatnon and Hecres-
tian) tests. Both the components of Physical fitness,
viz. health related and modor fitness were studied. Health
relaied fitness increases with age m bath Jat boys and
girls. A& clear developrmental trend in motor (iiness is
lacking, as it is controtled by individual skills, practice,
etc. Jat poys are sronger than the girls in static, explo-
sive and functionsl strength. They also outdo girls in
the tests of fexibility, shuttle run, fifty yard run, and
softball throw, Girls, on the ather hand, achieve higher
scores in plate tapping and balance flamingo tesis. Re-
sults of Analysis of variance (ANOVA) show statisti-
cally significant sex differences in most of the lesis, as
well as health related fitness, motor fitness, and total
physical fitness, particularly after 12 years of age.

INTRODUCTION

Physical fitness is a highly complex phenom-
enon. It is the ability to carry out daily tasks
with vigour and alertness, without undue fatigue
and with ample energy to enjoy leisure time pur-
suits and to meet unforeseen emergencies ( Presi-
dent’s Council on Physical Fitness and Sports,
1971). The essential components of physical fit-
ness are strength, cardio-respiratory endurance,
fexibility, agility, speed and balance. A mumber
of factors such as somatic, motor, cardio-respi-
ratory and behavioural factors influence the state
of physical fitness {Simons et al., 1990). Besides,
developmental and socio-cultural approaches
also provide useful information for a thorough

understanding of physical finess. Thus, 1t is
proper to be aware of these components before
carrying out any physical fitness program.

There iz a need to understand the factors
that affect the type, duration and intensity of
children's physical activity behaviour because
childhood physical activity has important health
consequences during adulthood (Sallis et al.,
1992), The training for attainment of optimum
fitness level during the formative years is fun-
damental fior achieving the same during aduli-
hood. Also undertaking moderate activity from
an early age is better than to restore fitness
abruptly at a later stage in life, when vears of
inactivity has deteriorated it.

Physical fitness of children was assessed as
and when there was a concern for individual-
ised physical education in schools. Somatic and
motor development of Belgian boys and girls
was studied by previous investigators (Simons,
et al., 197E, Ostyn et al., 1980 ; Renson et al.,
1980). Age changes in motor fitness were stud-
ied on European children by the Council of Eu-
rope (Simons and Renson, 1982). Physical fit-
ness of Canadian children was examined by
Shephard and his colleagues {Shephard et al.,
1986). Physical growth, maturation and perform-
ance in Flemish girls were stodied in detail by
various authors (Beunen et al., 1988; Claessens
et al., 1990; Simons et al., 1990), Age changes
and sex differences in physical fimess of Hun-
garian children were studied by Eiben and his
colleagues (Eiben et al., 1991). Age changes and
sex differences in motor skills during childhood
and adolescence were also assessed by previ-
ous investigators (Memi et al., 1981; Branta et
al, 1984; Kemper et al., 1985). Reference data
thus obtained were used as a clinical tool in
primary health care, endocrinology and in the
formulation of National policy on growth and
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development of children, These studies also mo-
tivated the youngsters to practice regular exer-
cizge for maintaining fit and healthy body.

AIMS AND OBRJECTIVES

Keeping inis in mind, the present study was
designed 1o study physical fimess in Jat chil-

dren and adolescents inhabiting the outskirts of
Delhi, Jats are known for their good health and

strong physique. Earlier they consumed plenty

of milk and milk products and their diet was rich -

in protein and fat, though most of them were
totally vegetarian. Regular exercise along with
nutritious diet, helped them in maintaining
healthy body. But gradually, with the modern
living style, particularly in the members who have
migrated to the urban areas, consumption of milk
and its products has drastically decreased.
Along with the change in the dietary habits, there
is also a reduction in exercise, Consequently,
the state of their physical fitness is deteriorat-
ing. Therefore, the basic objective of the present
study, is to assess the physical fitness in Jats
and highlight its importance in maintaining good
health, The aims of the study are to

I} evaluate age changes and sex differences in
physical fitness tests in Jat boys and girls in
the age range of 10 tol§ years;

2) study age changes and sex differences in
the components of health related fimess, mo-
tor fitness and total physical fitness in Jats;
and

3) emphasise the benefits of remaining physi-
cally fit in the youngsters, and impart them
knowledge for incorporating various coim-
ponents of health related fitness and motor
fitness in their exercise schedules.

MATERIALS AND METHODS

A cross sectional sample of five hundred
eighty (580) Jat school children {Boys=308,
Girls=272) in the age range of 10 to 18 years was
selected for the present study. Physical fitness
measuremnenis were taken by visiting eight gov-
ernment-run schools in the Jat predominant ar-
eas of the Mational capital Territory of Delhi.
Table 1 depicts age and sex wise distribution of
the sample.

Jats are industrious cultivators having strong
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Table 1: Age and sex-wise distribution of the
sample of study

Age Cohorr Boys Girls Total
G 500-10.500 27 27 54
1, 500-11.500 26 4 by
P1. 50012 500 7 i3 T
12.500-13.500 1% 15 Tl
13.500-14_500 i5 25 ik
14, 500-1% 500 46 i Tip
15, 50016500 40 27 7
1 6. 50017 50 i4 26 fsik
1 7.500-18 500 27 26 53
Taial IR 272 580

perseverance skills. They claim that due to their
iraditional skills, they are the *“Martial race’ and
the greatest warriors of all times. The institution
of Panchayat and the custom of marrying the
widow of the elder brother are the characteristic
features of the Jats, Jat is an endogamous caste
group, who practice ‘gotra’ (subcaste) exogamy.
Jats are the inhabitants of Punjab, Haryana,
Rajasthan and Delhi. The present study was
conducted in the Jat dominated areas on the
ouiskints of Delhi.

Information was collected on subject’s
socio-cultural background, family history of
physical activity, parental account, nutritional
intake and subject's physical activity level.
AAHPER (American Alliance for Health, Physi-
cal Education, and Recreation) Youth Fitness
Test Battery (1976) was employed with a few
additions to assess physical fitness. The
AAPHER tests included pull ups for boys' flexed
arm hang for girls, standing broad jump, shuttle
run, fifty yard run, and six hundred yard run
walk tests, In addition, hand grip strength of
both hands, Harvard's step test, sit and reach,
softball throw, plate tapping, and balance fla-
mingo stand tests were also administered. The
suggestions forwarded by earlier investigators
{(Renson et al., 1980; Council of Europe, 1988;
Claessens et al., 1990) were considered for the
proper administration of the tests. A brief de-
scription of the tests is provided below,

Crrip Dhynamometer Tests: Using grip dynam-
ometer, hand grip strengths of right and left
hands of subject werz measured thrice. Best of
the three readings was recorded as the score, in
kilograms. The scores were recorded separately
for the right and the left hand

Standing Broad Jump: Standing with fee
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gpproximately 10 cm apart and the toes just be-
hind the take off line, subject was asked o jump
vertically forward with the arms swinging back-
ward and the knees bent. The jump was accom-
plished by simultaneously extending the knees
and swinging the arms forward. The best of the
three trials was noted as the distance, in cm,
between take off line to the posterior part of the
heel {where it touched the ground) of the foot
nearest o the take off lineg, and this was taken as
gCore.

Pull Upxs ¢ For Bovs Onfy): For pull ups, a
metal or wooden bar approximately 4 cm in diam-
eter was fixed high enough so that subject could
hang with arms and legs fully extended and feet
off the floor. After assuming the hanging posi-
tion, subject raised his body by his arms until
his chin was placed over the bar and then low-
ered his body 1o a full hang as in the starting
position. Subject was asked to repeat the event
as many times as possible and the number of
completed pull ups were recorded as score. This
test wis conducted on boys only. In case of
girls, as an alternate, flexed arm hang has been
recommended and taken in the present study.

Flexed Arm Hang (For Girls Only): Flexed
arm hang in girls was employed using a horizon-
tal metal or wooden bar approximately equal to
subject’s standing height. Subject was asked to
hang on the bar with the elbows flexed, and raise
her body off the floor to a position where the
chin was above the bar, and the chest close to
the bar. Subject was asked to hold this position
as long as possible and the length of the time
subject held this position was recorded in sec-
onds and taken as score.

Sit-ups: For the sit-up test subject was asked
to lie on his! her back with knees bent, feet on
the floor and heels about 25-30 cm away from
the buttocks. Having an angle of less than 90
degrees at the knees, subject was asked to put
hands on the back of his'her neck with fingers
clasped and elbows placed squarely on the floor.
The feet were held by his‘her partner to keep
them in touch with the Mloor. Subject was asked
to tighten hisher abdominal muscles and bring
his'her head and ¢lbows forward as he/she
curled up, finally touching elbows to knees. Sub-
ject retwrned to the starting position with the
elbows on the surface. This action constituted

one sit=up. The number of correctly operated
sit-ups performed in 60 seconds were recorded
a5 score, using a stopwatch.

Six Hundred Yard Run-walk: After marking
the track, preferably a square field measured ac-
curately to assess the rounds required to cover
a distance of 00 yvards (548.64 m approx. }, sub-
ject was asked to start running at the signal,
‘Heady? Go!”, To avoid over exhaustion, sub-
jects were allowed to intersperse the run with
walking, but they were explained that the pri-
mary objective was to cover the distance in the
shortest possible time, A stopwatch was used
to record the time in minutes and seconds. More
was the time taken to cover the distance, poorer
was the performance. Hence, in order to provide
similar direction to result of this test as in case
of other tests (where increase in score signified
better performance), scores of all the run tests
were recorded in terms of the speed (m/sec), in
the present study. Speed {m/sec) was caleulated
by dividing the distance travelled with the time
taken to cover the distance,

Harvard Step Test: Subject was asked to step
on and off a bench, 20 inches (50.8 cm approx.)
high for boys and 17 imches (43.2 cm approx. ) for
girls, 30 times a minute, for five minutes, or until
he/she was unable to maintain the pace. Care
was taken that subject did not have any heavy
meal at least half an hour before or after the test.
Dwration of exercise in seconds was recorded
and after stopping the exercise, subject was al-
lowed to relax for one minute. Thereafter, the
pulse count was recorded between 1-11/2 min-
utes after exercise, using a stopwaich. Rapid fu-
ness index (RFI) was calculated as follows:

Dwratson of exercise (in seconds)

RFl =
55 (Pulse Count = | ¥ min. after exercise

Sitand Reach: Subject was asked to sit firmly
against a vertical support with the knees ex-
tended in front. Buttock leg length, the horizon-
tal distance between the vertical support and
subject’s feet was noted using a steel tape. There-
after, subject was asked to touch with both arms,
the feet extended before him/ her. Buttock arm
reach length, the horizontal distance between
the vertical support and the point of maximum
arm reach was also recorded. Flexibility of the
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individual was calculated by using the method
suggested by Claessens et al, (1990) which is as
under:

Flexibility = 15 - (Buttock leg length - Buttock
arm reach length)

Shuttle Run: Two parallel lines were marked
orn the floor 30 feet (9.14 m approx.) apart. Two
blocks of wood of dimension Sem = 5cm = 10cm,
were placed behind one of the lines, and subject
started from behind the other line, On the signal,
*Ready? Go!', subject ran to the blocks, picked
one up, ran back to the starting line, and placed
the block behind the line. He/ she then ran back
and picked up the second block, which was car-
ried back across the starting line. Time taken to
complete this procedure was noted in seconds
as the score, using a stopwatch. Speed (m'sec)
of shuttle run was calculated by dividing the
distance covered (9,14 m) with the time taken
and was the modified score.

Plate Tapping: In standing position, sub-
ject was asked to touch alternately and as quickly
as possible, two plates of 20 cm diameter placed
60 ¢cm apart on the same level, for 20 seconds.
The score was recorded as the total number of
taps in 20 seconds.

Fifty Yard Run: After marking a distance of
50 yards (45.5 m approx. ), subject was asked to
start with the command, ‘Ready? Go!". Using a
stopwatch, the time taken in seconds, taken to
cover the distance was recorded. Speed (m/sec)
of the run wias caleulared by dividing the dis-
tance covered (45.5 m) with the time taken in
seconds 1o cover the distance.

Safrball Throw: Subject was asked to throw
overhand as far as possible a standard softball
having 12 inches (30.48 cm approx.) circumfer-
ence from behind the 1ake off line. The throw
was measured from the take off line to the point
of landing. Three throws were allowed and the
score was the farthest of the three throws meas-
ured to the nearest centimetre.

Balance Flamingo Stand: Subject was asked
to balance on a beam (50 cm long, 4 cm high and
1 em wide) for one minute with the preferred foot
on the longitudinal axis of the beam and the other
leg bent backward and held by the hand of the
same side at the foot level, The score was ob-
tained by dividirig 60 with the points {(number of
times) at which subject stepped off the balance
flamingo stand in one minute.
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Since the raw scores of the afore-mentioned
tests differed in their direction and magnitude, it
was not appropriate to combine (add) these raw
scores for the estimation of either total physical
fitness or its components. Therefore, the raw
scores were converted into the standardised
scores-£ Scores for all the tests. Standardized
score is expressed in terms of standard devia-
tions from the mean. A Z score converts the raw
scores to a mean of O and to a standard devia-
tion of 1.0, £ Scores were calculated using the
formula :

Z o= (X-M}FS

where, Z is the Z Score , X is the raw score of
an individual in a physical fitness test, M and 8
are respectively the mean and the standard de-
vigtion of the score for that particular test caleu-

lated for the total sample,
Table 2: Physical Fitmess: Individual tests and
componenis
Componenis Ty

Health related Fitmess

Sitrengith

Sarie Bight hand grnp sirength
Left hand grip sirength

Explasive Standing broad jump

Functioral Pull wps (boys VFlex grm
handd (girls)
Sl-ups

Cardio-resp. endprance  Sin hundred vard rum-walk

Harvard siep test

Flexibility Hit and resch
Motor Fitness
Agiliny Plate tapping
Shuttle run
Speed Fifty yard mun
Safthall throw
Balance Balance Namingo stand

S I

Components of physical fitness were assessed
by combining the standard scores (£ Scores) of
one or more tests specified for its determination
(Table 2). Forexample, strength was determined
by adding the £ scores of static, explosive and
functional strengths. Static strength comprised
the total of £ scores of right hand and left hand
grip sirengths. Explosive strength contained £
score of standing broad jump test results, Simi-
larly, functional strength was determined by com-
bining the Z scores of pull up test (Tor boysy
flexed arm hang test (for girls) and sit-up test.
Reliability of the tests to be considered for
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determining a particular component of fitness
was validated in earlier studies { Malina et al.,
1985 ; Dinucei et al., 1990). Table 2 provides a
detailed account of these components of physi-
cal fitness along with the list of the tests which
areused in their evaluation. Health related fimess
comprized a total of the Z scores of strength,
cardio-respiratory endurance and flexibility. Mo-
tor fitness, on the other hand, comprised the sum
of the Z scores of agility, speed and balance. The
Z-scores of all the tests of physical fitness were
added to record the total physical fimess score
of a subject.

Age group wise mean values of the test scores
along with their standard errors, were calculated
separately for boys and girls. ANOV A (analysis
of variance) was used for caleulating sex differ-
ences. 3% probability was taken as the level of
significance.

RESULTS AND DISCUSSION

Grip strength of both right and left hands
increases with advancement in age, from10 w18
years, in Jat boys and girls (Fig.1 and Fig. 2).
Boys are stronger in grip strength than the girls
in all the age groups. Grip strength in boys and
girls is nearly the same before 12 years, thereaf-
ter, grip sirength increases faster in boys than in
girls. Between 16 to 17 years, girls show a de-
cling in values, while the boys continue 1o in-
crease their performance with age. Grip strength
of the left hand is found to be lower than that of
the right hand. Math and his colleagues found
similar age trends in muscular strength among
the Punjabis of Delht { Math etal., 1979). Signifi-
cantly better performance of males in hand grip
tests than the females were also reported while
mieasuring occupational motor fitness in nurses
(Zmnzen etal., 1995),

Fig. 3 depicts that broad jump performance
in Jat boys improves remarkably with age,
whereas in girls this trend is not so clear. In Flem-
ish girls, however, standing broad jump perform-
ance was found 1o increase with age (Simons el
al. 19907, Between 10 to 12 years the sex difTer-
ence in this trait is not conspicuous, but after 12
years, Jat boys have significantly higher values
than girls of the corresponding age group. The
increase i boys is much faster than in girls,
specially after 12 years,

Right hand grip strength

2R ERELRE

Right hand grig sirength (kg

10 11 12 13 14 15 16 17 18
Age group (years)

Fig. 1. Right hand grip strength in Jat boys and
glirls

Left hand grip strength

s
£
b
=
L
B
b
E — ——
E 10 *—B

21 —e—Cah

o}

w11 12 13 14 15 18 17 18
Age group [years)
Fig. 2. Left hand grip strength in Jat boys and
girls

Boys did more sit-ups per minuie than girls
(Fig. 4). After a steady increase in values be-
toveen 10 to 12 yvears, a decline in the speed is
perceptible between 12 to 13 years in both the
sexes. Thereafter, boys improve their perform-
ance rapidly, while the girls do so at a slower
pace.

Average number of pull ups increase with
an increase in age in Jat boys, except between
14-15and 16-17 years (Fig. 5). Boysof 111012
years age group show poor performance
whereas, boys of 12 to 14 years perform ruch
better. The time for maintaining the flexed arm
hanging position in Jat girls increases with age
till 14 years (Fig. 6). Between 14 to 17 years,
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Standing broad jump there lea slight dec]:i:g in performance, Thereaf-
190 - ter, an improvement is cbserved between 17 to
1B vears. Beunen et al, (1997} found that body

180 4 miass plays an important role m maintaining the
'_5"' 170 flexed arm hanging position in girls. Motivation
= 160 and co-operation can also boost them 10 score
£ 150 | higher in this test.
2 140 Fapid fimess index {RFI), as caleulated from
Y 0 | the Harvard's step test, determines the ability of
B 120 8 person 1o recuperate after EXETCISC. [t 15 th.g:
o | —a—Hoys maximum in 13 }rcarolu:!.Fm.-:hlidrEa: (Fig.7). Itis

10} e Gils higher in Jat boys than in girls. In the initial ape

yan L . . .

: : B groups, not much difference 1s observed be-
101 12 13 M s 6 1T 1A tween boys and girls, but as the age advances.
Agpe gioup (peans) the difference becomes prominent. Running

Fig, 3. Stamding broad jump in Jar bovs and girls

Sit-ups Flexed arm hang (in girs)
20
14
18
i7

Mumber o 8l ups 0 1 minse
> &
Time taken (secands)
o
+

—— Gits

=
o

P

i1 1z 1% na 1% 16 1 18
Agie gi cup [years) Agr group [years)

1m0 11 12 121 Id 15 18 i7 18

-y
[ =]

Fig. d. Mumber of Sil-ups in one minete in Jat

Fig. 6. Fl d h i X
biovs and girls ig exed arm hand in Jar girls

Rapid fitness index

Pull ups (in boys)

L3
-
[
g ¥
2 &
% £
T =™
=1
£ L
60 I[—'I ﬂﬂ:;‘u-
| =l Gits
ol . —_— 80 b ——— i
W 11 12 11 14 15 18 1T 18 i 11 12 13 14 15 18 1T 18
Age group (years) A Qo (years)

Fig. 5. Pall ups in Jal boys Fig. 7. Rapld fitmess index in Jar bovs and girls
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speed increases with age in boys, whereas it is
not 5o in girls (Fig. 8). Jat girls run faster than
bays till 13 years of age, as observed from the
result of six hundred yard run walk test. Girls of
the following age groups run much slower than
the boys.

Six hundred yard run
55

Speed (misec)

—#— Boys
—#—Gii |
I

w11 12 13 4 6
Age group (years)

Fig. & Speed of six hundred yard run in Jat boys
and girls

1B AT

The Mexibility improves with age in Jai
boys, whereas it declines in girls (Fig. 9). Boys
are found to be more flexible than the age-
matched girls. According to the flexibility scores,
as calculated from sit and reach test, boys of 12
and 18 years are the most flexible. The younger
girls are more flexible than the older ones, While
the Jat boys indulge more in outdoor activities
and other physically sirenuous tasks, Jat girls
are shy by nature and do not take active part
even in hard physical activities at school. Cou-
pled with this, accumulation of fat results in
decreased flexibility in girls.

The speed of shuttle run in Jat boys im-
proves as they advance in age (Fig. 10). No age
specific trend is, however, exhibited by the girls.
Boys run much faster than girls after 12 years of
age. The result of plate tapping test portrays a
general improvement in performance with age in
Jat boys and girls (Fig. 11). Sex differences in
plate tapping scores are not much marked. Till
14 years, boys perform slightly better than girls,
but thereafter girls have better scores.

The speed of fifty yard run improves with
increase in age in Jat boys and girls (Fig. 12).
This increase is faster in Jat boys than in Jat
girls, specially after 12 years of age. Girls show a

43

Age group (years)

Fig. 9. Flexibility score in Jai bays and girls

Shuttle run
1.ﬂ - — ————
15
g.- 1.4
=
b
&
13
121 ;
mw n i2 13 14 15 18 17 14
Age group (years)
Fig. 10. Speed of shutile run in Jai boy: and
girls
Plate tapping
“ -
E 80
85
&
-‘... H
g 7
(- t + t {
w1 12 13 14 15 118 17 18
Ape group (years)

Fig. 11. Speed of llmb movement in Jat bays and
girls
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Fifty yard run Balance flamingo stand

& W —— e

Balance score (B no, of
arterruplions in one minute)

Speed (detance covered! ime
taken)
(=]

10
45 R
5 ——Buoys
| il Gt
1l = ; " ; , | o lL—-
10 i1 12 i3 4 15 & 1T 18 1@ 11 12 13 14 15 18 17 1B
Age group (years) Age group (years)
Fig. 12. Speed of Nty ::'ilrd rum in Jal boys and Fig. 14. Balance in Jat boys and girls
girls
Softball throw steady but slow advancement in speed with age.

Starting from the same level, Jat boys display
better throwing ability than the girls after 12 years
of age, as evident from the results of softhall
throw for distance test (Fig. 13). Nelson and his
colleagues (Melson et al., 1986) observed a com.
bination of body composition and famibal envi-
ronment to be responsible for the difference in
throwing performance of boys and girls. Jat girls
- have better balancing skills than boys (Fig. 14).
i—-—Ew,n While the boys show a continued decline in
| ——Girts | . score between 11 and 14 years of age, girls show
® 11 12 13 14 18 16 17 18 ;:l::i:rable improvemept between 15 to 17

Agr prow peaen) Table 3 provides the analysis of variance
Fig. 13. Softball throw In Jat boys and girls (ANOWVA] resulis for sex differences in the physi-

Table ¥: Sex differences in Fhysical ftness tests in various age groups using ANOVA

Age Physical Fiiness Tesrs (F Values)

ErOupT rrip Grip  Broad Sit-up 600 pard RFET 5it and Plafe  Shwitle  Fylv Softball Balance
siremg- siremg- Jump run reach lapping  run pard cun dhrow Flamiape
iR th gl

10 043 047 0.7 3463 |48 4146 008 0.5 2.5 1.3% 003 Bl

1 1.59 003 087 963 007 005 418 001 272 067 691 D)2

12 0,65 |80 020 3.44 2.43 4.75 438 340 006 13.38 1318 |, 5Q)

13 2511 21.80 30.E3 5.8 G623 712 11.04 1.1 16K 405 54.18 B.18

14 0.30 10.00 4552 2340 003 )34 2439 008 RO| 548 3135 4.8

15 2,79 2208 3562 4260 035 197 3.07 497 R4 125 6l23 162

] 47 4509 47.26 4B.86 21.95 131.35 .42 118 2E9F 654 44 .15 2.7

17 103.97 E4.62 92.76 35.41 2542 1077 )3iz4 227 1020 616 72.24 13.12

I8 13200 154.34 2489 2309 1329 J624 2454 2o 153 174 25T 350

Uinderlined values of F {Analysis of variance) are significant a1 3% probability
*(R} and (L) denote right and left hand respectively
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cal fitness tests, It is clear from the table that in
most of the tests, in the initial age groups of 10
to 12 years, sex differences are small and non-
significant, but become significant after 12 years
of age. Previous studies showed that differences
in body size and proportion between the sexes
aceentuated with the attainment of puberty and
its associated hormonal changes (Guyda, 1986,
Simons et al., 1990). According to Licherman
(1982), these differences in body size and com-
position are primarily due to the effects of an-
drogens acting upon the individual's
preadolescent physique. The crucial interaction
between body composition and energy expendi-
ture was found to be of considerable conse-
guence in physical fimess evaluation of chil-
dren and adults (Panzkova, 1973). Rowland (1996)
explained the gender-related differences in
physiological responses to physical fitness ex-
ercises through sex differences in body compo-
sition, There is 2 marked change in body com-
position during puberty. Girls acoumulate body
fat, whereas boys increase their muscle mass.
The relationship between the size of the body
“maotor” (i.e. exercising muscle mass) and the
“baggage™ (body fat) which it is obliged to carry,
is of utmost importance in fitness related stud-
ies, This relationship changes both with age and
sex, Thus, age and sex related differences in
physical fitness accrue (Shephard, 1986). Jats
are usually conservative in their attitnde as far
as women are concerned.. Jat girls are shy by
nature and apart from doing household chores,
they do not venture into arduous tasks. Due to
this, the girls are physically less active. In con-

trast, the boys are encouraged to build up their
bodies by participating in sports and other ac-
tivities, The Jats claim themselves to be of the
‘Martial race’, and have been known since ages
for their active participation in serving the Na-
tion, by joining the defence services. In order to
accomplish this dream, they realise the impor-
tance of being physically fit. Therefore, boys
are taught to maintain their bodies since child-
hood, whereas it 15 not so in girls. In this study,
a steady improvement in boys” fitness over that
of the coeval girls® is in consonance to this prac-
fice.

According to a recent viewpoint, physical
fitness has two dimensions viz., health related
fitness and motor Niness (Dinucer et al., 1990;
Malina, 1994; Malina et al., 1995). The samg per-
spective was taken in the present study. Health
related fithess and motor fitness and their com-
ponenis were evaluated from various physical
fitness tests { Table 2). Health related fimess com-
prises strength, cardio-respiratory endurance
and flexibility as components, whereas motor
fitness includes agility, speed and balance.

Strength is further classified as static, explo-
sive and funciional strengths. Static strength
increases with advance in age (Table 4}, Body
size was found to be the best predictor of static
muscular strength in boys and girls in a study
on the complexity of the interrelationships be-
tween body size, biological maturation, sirength
end motor fitness in 7-12 year old children
(Kartzmarzyk et al, 1997). Static, explosive and
functional strengths are higher in boys than in
girls, particularly after 12 years of age.

Table 4: Statie sirength, Explosive strength and Functional strength by age and sex

Age Xratic sirength

Explosive sivengih

Funciional sirength

groups  Males Females  ANOVA Males

Females

ANDVA Males Females  ANCOVA

Mean 5B, Mearn S5E (F value) Mean 5.E Mean 5.E. (F valwel Mean 5.E. Mean S E. (F value)

mm -180 007 -2.12 013 0.55 065 0.09-0.78 010 076 -1.00 0.1E-0.67 020 1.36

I -1 0014 <LBRD oo 0072 -0AE 011 -0.63 00D 08T 025 007 -0.55 0.2 1.08
12 -1.30 0,13 -1.80 0.14 123 038 003 -0.46 009 020 062 002 -0.24 009 2ol
13 -007 .22 -1.532 009 251 018 0,11 =0.65 .09 0.8 0,28 D30 -0.34 023 0,02
14 071 23 -056 020 1052 0.5 0.10-0.58 001 4537 047 0I7-0.07 036 1.47
15 139 623 0010 0U15F 23,72 058 0012 038 007 356G DU B R [AIE}
I J4R 021 035 022 4542 1.24 0.14-023 014 4726 154 02%-040 0ES 224
i) 183 0.2 001 013 9804 1,28 0,12-0.47 013 92,76 .88 022-057 0.26 |78
| 8 1.5) .22 020 014 |49.18 1.50 0.17-0.42 .09 94 89 1.67 O02B-0.13 020 2628

Values of Mean and 5 E. (Standard ermor) are based on £ Scores (Standardized Scores)
Undedined values of F (Analysis of variance are significant at 5% probability leve
*Static. Explosive and Functional strengths are the components of Strength
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Strength, a combination of static, explosive
and functional strengths, increases with age in
Jat boys and girls (Table 5). Boys above the age
of 12 years are stronger than the coeval girls.
Apart from the biological factors, the socio-cul-
tural factors also influence sex differences in
strength. Therefore, girls have lower strength
than the age-matched boys. The improverment
in scores with age is slower in girls as compared
to that in bovs.

INUEA GAKHAR AND 5.0 MALIK

Flexibility comprises a range of motions at
Joints through which the limbs are able to move.
It is an important component of physical fiiness
even when the focus of a training program is to
increase muscle strength and endurance. Flex-
ibility movements usually act as good *warm-
up” and ‘cool-down’ exercises. It also helps in
avoiding injury due to sudden strain or move-
ment of limbs, Lack of flexibility is often impli-
cated in the development of acute and chronic

Table 5: Strength, Cardivrespiratory endurance and Flexibility by age and sex

Age Siremgih Cardierespiratory endurance FlexiBiliy
growps  Males Females  AMIFA Males Females  ANOVA Mules Femalex  ANCVA
Mean 5.E. Mean 8.5 (F velue) Mean 5.E. Mean 5.E. (F value) Mean 5.E Mean 5.E. (F value)
D =361 030 -3.59 0,33 000 -0.08 0.20-0.81 028 313 027 002 0.19 0.14  G.18
I =245 026 -2.86 028 095 -0.26 0.27-0.12 028 012 002 0130025 012 408
12 -2.38 0.25 -2.31 0.26 003 <070 .27 -0.52 0.35 0% OlR 002-0008 D11 438
13 017 051 -2.32 0.32 12.16 070 .21 0.68 0.22 0.0F 058 008-027 017 1104
14 .70 0.45 -1.02 0.52 533 0.68 0.26-0.27 021 T.0% 43 DA5-0.78 009 2439
I § 2.2% 045 -0.9% 0.33 2240 031 0.23-0.24 018 34 0% 0.04-0.22 008 307
X5 527 D51 -D.2H D47 56.H2 1.1 0.25-0.67 O.IR 2349 026 0.19-0.55 015 9.43
17 500 042 100 043 9647 hdd 0.16-0.8% 013 3639 025 008-0.66 0014  13.84
(F: GGG 049 -0.35 032 140 .44 .55 0.24 -091 006 2369 .39 0.22-067 0012 4

Walues of Mean and 5.E. (Standard error) are based on £ Scores (standardised scores)
Linderlined walues of F {analysis of vanance) are significant at 5% probabiliny
*Strength, Cardwrespiralory endurance and Flexibility are the componenis of Healith relaied fioness

Cardig-respiratory endurance 15 considered
as the most important aspect of physical fitness.
It is the ability o take in, ransport and utilise
oxygen. In this study, it was estimated  from
simple performance tests. It was evaluated by
adding the Z scores of the speed of six-hundred
yard run walk test, and rapid fitness index calcu-
lated from Harvard's step test. Boys of 10 vears
age group and the girls of 13 years age group
have the maximum cardio-respiratory endurance
(Table 5). Sex differences in cardio-respiratory
endurance are discernible after 13 years of age.
Mocellin {197 1) observed that the sex differences
in cardio-respiratory endurance increased some-
what with age and became most apparent at 12
to 13 wears. Simons and his co-workers in a
study on Flemish children found a consequent
steady improvement in cardio-respiratory endur-
ance in boys, wherzas in girls it stabilised after
13 vears of age (Simons et al., 1990). Body com-
position also affects cardio-respiratory endur-
ance. Boileau and Lohman { 1977 ) reported a de-
cline in the cardio-respiratory endurance with
an increase in body fat in children.

injuries such as lower back problems. Flexibility
was determined by obtaining the Z score of sit
and reach test results. It remains relatively un-
changed over years in the age range of 10-18
years in Jat boys and girls (Table 5). Significant
sex differences in flexibility scores oceur at all
the age groups, except at 10 and 15 years. Jat
boys are more flexible than Jat girls. Earlier stud-
ies reported that in the Western countries, girls
were more flexible than boys (Memi et al., 1981;
Haubenstricker and Seefeldt, 1986 ; Simons et
al., 1990 ; Malina et al | 1995 ; Zinzen et al,, 1995),
As there is an enormous difference in the ami-
tude, lifestyle and social development of the
Western and the Indian children, this variation
in results of flexability of boys and girls is possi-
ble. However, further studies are required in ths
direction.

Motor fitness of an individual is discernible
by agility, speed and balance  (Table 2). Agility
was determined by adding the standard scores
(£ scores) of speed of shuttle run and plate tap-
ping test. Agility, or the ability to change speed
and direction rapidly with precision and without
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loss of balance depends on strength, endurance,
speed, balance and skill of an individual, Jat
children show an overall increase in agility as
they advance in age (Table 6). Sex differences
in agility are wsually marked after 12 years of
age.

Speed of movement depends on the combi-
nation of twa elements- reaction time and move-
ment time. Reaction time is the time taken from
the availability of stimulus to the beginning of &
movement, whereas movement time is the time
required from the beginning of the movement to
its completion. A person with a high speed is
able to make a series of moveinents in a short
span of time. Speed was determined by adding
the Z scores of softball throw for distance and
fifty yard run. Speed continues to increase
with age in Jat boys (Table 6). In girls, an im-
provement in speed is noticed between 1010 12
years of age. Thereafter, no specific age trend is

Table 6: Agllity, Speed and Balance by age and sex

visible. This is in consonance with a physical
fitness study on Flemish children by Simons et
al. (1990) in which the distribution of speed was
fiound to be rather symmetrical with age, but
became asymmetrical during adolescence, Boys
gain spead significantly faster than girls. Eiben
et al. (1991) found that sex differences in run-
ning speed can be observed at 13-14 years and
beyond, because the girls no longer improve
their performance after this age, whereas the
boys show a steady improvement in running
performance with an advance in age.

Balance is the maintenance of equilibrium
through neuromuscular control. It depends on
the ability to use visual information and input
from balance receptors located in the eyes, mus-
cles, and inner ear, Only a slight improvement in
balancing skill is found with age in Jat boys (Ta-
ble 6). Girls between 13-17 years of age possess
better balancing skills than the younger girls or

Age Agilliy

Specd

Balance

gronps  Mnles Females  ANGFA Minles

Females

ANCOVA Males Females  ANOFA

Mean 5.E,

Mean S.E. (F value) Mear 5.E. Mean 5 E (F valug) Mean 5.5 Mean S.E 0F vafuey

1 055 026 -1.09 0.28 196  <1,19 0.25-1.52 0.16 19 -0.34 NUI8-0.20-0.14 0,37
11 083 036 -1.23 0.21 .00 <063 099136 0.22 12 00R D0E-0.12 Q.01 1.05
! 018 032 <050 0.23 2.54 -0.20 0.15-0.20 006 |70 0.0 015015 0.4  0.78
13 0,30 022 065 0.19 [p4§ 028 0.22-1.25 012 34,34 000 006 D03 D15 048
|4 G 009 008 0,23 143 1.00 0,20 -0.65 005 3606 -0.18 007 0.2) 0.20 2.0
15 fode 022 0,33 0,20 015 090 0,22-0.4% 0018 2078 O.10 007 0.05 0.18  0.04
1 & 066 005 @12 0.20 b.55 1.82 0.23-0.06 0.17 ,ﬂ 0,23 0.0% 0.30 007 008
17 0.37 023 -0.01 0.18 1.1l .54 0,15-0.37 0.0% 008 0.7 0.40 0.17 461
|8 1.5% 0.23 033 027 1127 2,36 037 000 01 31LE4 -0 024004 DB 0ODE

Values of Mean and 5.E. (Standars error) are bosed on & Scores (stindardised scores)
Underlined values of F (analysls of variance) ore significant st 5% probability
*Agility, Speed and Balance are the components of Motor fitness

Table 7 Health related Meness, Motor fMitness and Toinl physieal finess by age and sex

Age Healih related fliness Mator fitness Tatal pipsicel fitress
groups  Males Females AMOVA  Males  Females  ANOVA  Males Females  ANOVA
Mean 5.E. Mean S.E (F valie) Mean 5.E Mean 5K (F valug) Mean S.E Mean 5E (F value)
e -3.52 0,39 =420 0.56 098 -2.090 0.50-2.83 0.17 1.36 -5.62 0.78-7.04 0.77 1.64
11 =260 0.50 -3.21 0.48 082 -0.3% 0.48-2.73 0.17 4.8 -3.99 O08R-5497 070 105
12 -2.9] 0.47 -1.01 0.5 0.02 -0.001 0.37-1.87 038 J1.74 -2.92 0.71-4.88 0.71  3.068
13 11 075 -1.92 041 1228 0406 0.44-1.87 033 LLI% L5 L.OT-3.70 0.460 :_Lﬁ_'ﬂ_
|4 2082 0.6 -2.08 0.66 24.9] 147 0.35.048 0.44 1220 4.30 0.89-2.57 1.02 2548
15 2.79 068 -1.45 043 2286 148 0390000 0.39 428 0.95-1.56 006 Q1.5G
16 b64 070 -1.52 0.67 G406 273 0.39 0.11 0.35 :1ﬂ 5.37 0.95.1.40 093 595.94
17 570 0.4R -2.50 0.5 [24.32 176 0,33 D01 D48 053 747 06-2.57 097 1128
18 7.B5 069 -1.93 0.9 J4E 95 178 0.56 040 0.3% 249 11.6d 102153 056 Liy. 83

Walues of Mean and 5.5, (Siandsrd error) are based on £ Scores l:ll:-ll!ﬂlh‘l'il_l:;ﬂ so0res)
Underlined values of F (analyeis of varianee) are significont ot 5% probability level
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coeval boys, Sex differences in balance are gen-
erally not marked, Thomas and French (1985)
found that prior to puberty, girls were superior
than bovs in balance and co-ordination, but
tended to loose this skill as they gained more fat
mass in later ages. Besides biological changes,
practice can help boys and girls to improve their
balancing skills.

Health related fitness shows a positive mend
in age changes (Table 7). A clear sexual dimor-
phism is perceivable after 12 yvears of age. The
girls of age 13 years and above are significantly
poorer in health related fitness than the coeval
boys. Differences in body size in the boys and
girls belonging to different age groups also
helped in explaining marked sex differences in
the tests of strength, cardio-respiratory endur-
ance and flexibility. Morgan (1994) forwarded
same reasons to explain age and sex differences
in physical fitness of European children. Besides,
Renson and Vanrewsel ( 1990} found that partici-
pation in sports activities or other physical ac-
tivities at school or at home also influenced an
individual®s performance in these tests. The
motor fitness of an individual enables one to
perform a skill successfully and precisely. Mo-
tor fimess of an individual was determined by
adding the Z scores of agility, speed, and bal-
ance. As the successful completion of motor
fitness test depends on the perfection and ac-
curacy of subject, the age wise improvement in
motor fitness, is less evident than in the case of
health related fitness (Table 7). Boys are more
active than girls in motor abilities. Biological dif-
ferences may be responsible for the gender dif-
ferences in motor fitness. The socialisation of
Jat boys and girls regarding sports and physical
activity is quite different, which also explains
these differences.

Total physical fitness score is the sum of
standardised scores (£ scores) of all the physi-
cal fitness tests. This score reflects the overall
physical fitness of an individual, combining both
health related fitness and motor ftness, Table 7
depicts a general improvement in total physical
fitness scores of Jat boys and girls with an in-
crease in age, Boys achieve higher scores than
the girls. The difference in total physical fitness
soores obtained by the two sexes become sig-
nificant after 12 years of age.

INUKA GAKHAR AND 5.1 MALIK

CONCLUSION

The scores of physical fitness tests gener-
ally increase with age in both Jat boys and girls,
but not at the same rate. Boys show faster in-
crease with age than girls in the tests of grip
strength, broad jump, sit-ups, rapid fimess in-
dex, flexibility, shuttle run, fifty yvard run and
softball throw, Girls perform either equally or
better than boys in six hundred yard run, plate
tapping and balance tests, Sex differences in most
of the tests are generally statistically significam
after 12 years of age.

Among the components of physical fitness,
strength, cardio-respiratory endurance, flexibil-
ity, agility and speed improve with age in Jat
boys and girls. Improvement in performance with
age is rapid in boys than in girls in all these
components, whereas girls have better balanc-
ing skills, Sex differences are significant beyond
12 years of age. Health related fitness of Jat boys
and girls demonstrate a clear developmental
trend with age. Motor fitness, on the other hand,
improves slightly with age. Significant scxual
differences in health related fimess and motor
fitness of Jats are perceivable after 12 years of
age. Sex differences are explainable in terms of
post-pubertal changes, body size and composi-
tion, social factors, habitual activity and athlen-
IS

Throuwgh this smdy, Jat children and adoles-
cents were made aware of their current physical
fitness status and were also motivated to in-
clude various components of physical Niness
into their daily exercise schedules in order to
maintain good health,
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