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ABSTRACT The presenst study has been conducted on
3 Punjabi adelescent girls with a view 1o exploring the
relatlonship between sexual matoriy and physical stroc-
ture. [hats in respect of anthropomeiric measurements and
menarcheal status were collecied from Ropar Districe of
Punjab durimg April 19%0. Anthropometric measurements
kave been taken following the standard techmigues given
by IBFYHA sub-committes { Tanmes e al., 1969, Stans
guo information reganding menarcheal stsus was collec-
ed from the girls. Amount of body (3 was derived from the
equaltions of Slaughter et al. | 1%88) and log ransfonma-
tioms were applied 1o the skinfolds before applying any
datisiics. The dalta were splil up info Iwo groups, viz., early
amd Lale maturers on the basis of menarcheal stalus. Age
based comparisons imdicane thar the early maturing girls
have larges bisdy dimenssons than the late matarng ones.
The menstruating girls are farver than the non menstnsat-
ing ones ar 13 and 14 years. The menstruating girls have
brosder physical frame, are more masaive and podsess a
greaer siurdiness of their musculbo-skeletal sinsciures. The
early maturity 18 linked o greater physical performance
whereas the [ste maurity brings in cdber problems. related
1o gocial adjusiments.

INTRODUCTION

The onset of menarche is a useful indicator
of maturity in girls and is associated deeply
with physical growth and development. The
menarcheal age in females can rightly be con-
sidered as a measure of adolescent develop-
ment which marks the definite and probably
mature state of uterine development in major-
ity of the cases. It generally occurs aboul a year
after the apex of the height spurt. Harmonious
growth is reflecied through a well co-ordinat-
ed development of different measures of matu-
rity.

Can it be argued that the early maturing girls
are also ahead in physical measurements? An
garlier study conducted by Singh and Malhotra
(19900 indicated that the boys who were early
maturers in lerms of sexual characteristics

were taller, heavier and bigger in various body
measurements than their late maturing counter-
parts. Tanner (1978) has also emphasised that
the early maturing boys, on the average, are
always ahead of the late maturing ones after
birth just as the average girl is developmentally
ahead of the average hoy.,

Maturity status affects the growth and phys-
ical performance among adolescents. Accord-
ing to Beunen (1989), the early maturing boys
and girls are advanced in their physical growth
at various ages. The earlier the maturity, the
larger the amount of lean body mass, fat mass
and heart volume among the growing children,
A compilation of various studies done by Be-
unen et al. {1989) reflects that the skeletally
advanced girls had larger body dimensions than
the skeletally retarded ones. Because of the
role of differential maturity on physical struc-
ture and consequently the physical perfor-
mance, the biological age has been recom-
mended as the most appropriate classification
for adolescent sports competitions, According
to a study conducted by Singh et al. (1992,
1996) the sports boys who were actively com-
peting in sports had significantly larger body
dimensions than those who never participated
in sports. Biological age has been recommend-
ed by Beunen et al. (1981) as the most appro-
priate classification for the adolescent sports
competitions. Clearly the maturity and physi-
cal structure are inter-linked. This emphasizes
and highlights the need 1o explore maturity
linked differences in body structure.

The present study has been planned on Pun-
jabi adolescent girls on these lines to evaluate
the effect of maturity status on physical mea-
surements, The menarcheal status has been
chosen as the criterion for the maturity status.

MATERIALS AND METHODS

The sample of the present study includes
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301 Punjabi girls ranging in age from 1210 15
years. The data were collected during April,
19490 forom Ropar District of Punjab. The an-
thropometric measurements laken included
height, weight, linear measurements, circums
ferences, diameters and skinfolds. The infor-
mation about the menarcheal stalus was also
noted, The girls were taken into confidence and
were asked o report about their menarcheal
status, which was recorded as year or no. The
lady teachers of the schools from where the
data were collected provided the maximum co-
operation in obtaining the information from the
girls regarding their menarcheal status.

The date of birth of the girls were recorded
from the school registers which maintain fair-
ly accurate records. The ages were calculated
upto three decimal places with the help of dec-
imal age calendar. The data were arrranged in
vearly age groups so as the age of the mean
group comes around a whole year figure.

The body measurements were taken follow-
ing the IBF/HA techniques given by Tanner et
al. (19697, The data of each vear were lurther
split up in two groups, viz., the early and the
laie maturers. The menarcheal status (whether
cxperienced or not) has been taken as the cri-
terion of maturity.

Standard statistical techniques were applied
to calewlate the descriptive statistics. Skinfolds
were converted into their logarithmic values by
using the formula of Edwards et al. (1955)

Table 1 : Reliability for taking measurements
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which is as follows:

L= 100 log,, (X in 1/10mm - 18)
where X is the aciual mensurement,

The consistency/reliability of the investiga-
tor regarding the measurements can be checked
intable 1. Itis based on the measurements tak-
en on iwo conseculive days on 10 subjects,

The difference on two occassions in differ-
ent body measurements are very small, Only
the skinfolds show a difference of 2.57% when
taken on two dilferent occassions. The correla-
tion coefficients between different body mea-
surements laken as two occassions are very
high, all correlation greater than .92,

RESULTS

Comparisons between the early and late ma-
turing Punjabi girls for body weight, stature,
humerus bicondylar and femur bicondylar di-
ameter have been made in table 2. The men-
struating girls who have been termed as early
miaturers are significantly heavier in body mass
from 12 w0 15 years than their late maturing
counterparts. The early maturers also possess
significantly greater values of height, humerus
and femur bicoendylar diameter than the late
maturers at most of the ages.

Table 3 and 4 indicate comparisons for the
skin and subcutaneous tissue fold thicknesses
between menstruating and non-menstruating

5 Meaiwre Mean Burpe Coefficient Srandard error of
N difference difference af correlaring coefficient of

correlalion
| Weight (kg) ] 1] 103 0
2 Height {cm) 0.39 0.25 098 0050
i Upper arm circumierence (M) (cm) 0o 0.8l 099 0005
4. Upper arm circumference (F) {om) 010 0,38 0,99 0002
5 Call circumference (cm) 0.05 05 099 0.0
f, Biacromial diameter {cm) 004 ol 099 0016
7 Bicristal diameter (cm) o.on 004 099 0.0%
) Humerus bicondylar {cm) 000 (a0 1.00 0000
9. Femur bicondylar (cm) o 030 099 0.2
10 Triceps (mm) 035 1.4% .95 0.060
11, Subscopular (mm) 082 489 .93 0.070
12. Suprailiac (mm) 0.25 1.52 092 0. 110
13, Calf skinfold (mm} 0.9 .08 054 0060
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girls, Generally, the menstruating girls possess
significantly thicker fat folds at triceps, sub-
scapular, suprailiac and calf than the non-men-
struating girls between 12 and 15 years of age.

The percentage of body fat as calculated
with the help of cquations given by Slaughter
ctal. { 1988) in menstruating and non-mensin-
ating girls has been given in table 3. It emerg-
es from the table that the mensirwating girls
possess significantly greater percentage of
body fat than the late maturing girls only at 13
and 14 years.

The biacromial and bicristal diameters are
significantly lager in early maturing girls as
compared (o their late maluring counterparts
almost at all ages (Table 5).

Gienerally, the early maturing girls possess
significantly greater values of upper arm and
calf circumferences,

It may be generalised from the forgoing re-
sults that the carly maturing girls described in
terms of menarcheal status have significantly
larger body dimensions than the late maturing

girls, It is indicative of their broader physical
frame, sturdiness and massivity.

DMSCUSSION

From the present study it has emerged be-
yond doubt that the maturity status is linked to
the physical structure among the adolescent
girls of Punjab. The early maturers defined in
terms of menarcheal status are not only heavier
in body mass, taller in stature, bigger in other
linear dimensions but are also more fally than
their late maturing counterparts.

Generally, the different measures of maturi-
ty are interlinked (Tanner, 1962). Maturity in
one indicator is related to the maturity in the
other. On the basis of this, it is expected that
the girls who are ahead in sexual maturity
should also be ahead in the physical maturity.

The indicators of physical maturity include
the timing of the adolescent spurt and the per-
centage of given measurement (o its mature
value. The girls who would enter the adoles-

Table 2 : Mean, 500, and t-value of mensiruating and non-menstrusting girls for body welght, statare, hamerus

hicondylar and femur bicondylar diameters

Aga growp Mensrruating Norai -manrrumfn,q I
v Mean 50, w Miean 5.0 value
Ry wenghr (kg
12 k] ¥z 643 55 29.6% 237 4.40%
13+ 19 3025 6,52 39 12,56 .86 414
lde i3 41 2 6. 30 13 3295 574 565"
15+ 5K AT .05 16 3493 fh.45 241
Starure {om)
12+ 18 14745 4,60 5 14072 .04 4.0
134 19 149.70 543 19 14533 659 3.27*
|4+ 53 1501.4% .01 23 14685 . ) 108"
15+ 58 150.44 485 16 148.93 513 1.76
Hamerus bicondylar {cm)
124 18 560 0.27 55 553 0.38 1.00
132 K1 5.61 0.23% 19 543 0.24 ineh=
14z a3 sal 0.36 23 546 0n.3% | .68
15z 58 5.60 0,26 1] 548 0.26 |09
Fermir Bicordylar {cm)
12 18 8.0 0,32 55 1.72 0.38 1.a0%
154 % T4 (.36 19 182 044 212"
14 a3 e .14 23 T43 1.38 254
151 58 T80 035 16 1.82 0.15% 1.0

P <005
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Table 3 : Mean, S.00 and t-value of menstroafing and non-menstrosting girls for iriceps skinfold, triceps skinfold
alter log, call skinTold, calf skinfold after log and percentuge body fai

AL prerup Mensirieinng Nan-mentraating -
N Mean 5.0 N Mrar 0, valie
Teivwps shapgfodd (mwm )
|2+ 14 17.94 4.31 55 1378 kN L EN XL
(I ES 3% 18.28 347 9 1558 Iad A41=
[4x 53 18.54 Lo 13 1. 08 2.93 313
152 58 1817 1.96 I 16,25 1.47 1.93
Triceps skinfold after lng
12z 18 21%.05 13.55 55 207,50 1258 333+
132 EL) 218.12 1734 EL 21243 1214 1.6H
14z 53 221.57 LR 23 21391 936 306
15z 1 il | x4 10,97 16 X14.50 11.93 1.73
Culf skimforld {ram)
11% 18 19.55 4.15 55 1552 4.0 365
132 9 140D k0 | L 16.91 104 1.58=
14x 53 1915 1LES I3 16.3% 131 3.20%
15¢ 58 17.64 4.06 It 18.37 184 .45
Cadf skimfold anfter lug
12+ I8 223646 105 33 21290 1180 374+
13+ 19 22182 9.0 iw 216,58 I1.57 2.64%
14z il 223,00 9.50 3 21339 10.27 Ing*
154 58 21524 1081 16 211.37 T.64 089
Percenuge body fur
12+ 18 14 6% 4.54 55 .26 37 0.9
132 kL 21542 1467 kL 2160 346 4 8%
14z 53 2585 189 23 2230 168 385
152 58 25 Bl 4.19 16 23.84 4,11 1.70
® P <005

Table 4 ; Mean, 5.0, and i-value of menstruating and non-menstruating girls for subscapulur, subscapular after log,
supra iliac and supra iliac after log

Age group Mersiraating Noar-miesiewaning i=
N Mean £n I Mean S0 valie
Swhscapalar (mm)
12z 18 10,73 12 55 B.11 211 1o
13z kL] 11.51 .07 34 B34 213 537+
I E3 53 11.%] LIS 23 BE2 237 482
15% 58 12.35 100 16& 11.34 1.59 0,949
Subreapular affer log
12 }.3 15555 18.20 5 177.98 1385 2.40=
13z Eh 196,61 1360 KL 178,61 13.0%9 Sb4*
142 53 158,58 12 Gl 23 182.60 12.90 5.00=
15z 58 1%%.75 1532 & 194 93 (e 1.06
Supra ilige (s )
1= 18 11.02 138 55 7.4% 218 4 65
13 39 LR T) 300 g 8.23 .57 4,19
14& 53 155 276 23 06 335 4,73
15+ 58 1111 EN T 1] 1006 227 1.54
Supra ilfuc after log
12+ 1§ 190.05 15.15% 55 171.54 1650 4. G4*
13+ 3 193.25 15.10 19 177.82 15.81 4.42%
14+ 53 194,26 13,43 3 156,82 15,86 4,90
13z 58 19462 14.593 ] 154,90 X221 1.6t

"P<005
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Table 5 :Mean, 5.0, snd tvalue of menstraating and non-menstruating gicls for upper arm circumference (Mor-
mal}, upper arm circumlerence (Mexed), calf circomference, bincromial dismeter and bicristal diameter

Awre growgy Menstrnahing Nianmertruading i
N Mean S0 h Meun ..._’ Y verlue
Upper arm ciecumference (N o)
12+ 18 20,21 .07 ] 1811 1 76 LR
11 k] 2071 112 34 1863 1.73% 4.07*
14z 53 21.50 24 23 IB.58 160 670
152 58 2110 .98 1% 20.00 1 .96 35
Ulpprer arm ciecuference () {om}
11s 18 2024 542 55 19.31 .51 072
13s 19 21.92 17 30 19,37 1,70 394"
lds 33 22.81 2.39 21 19.76 (5 | .82
15 58 2241 2.0 1% .M 2H3 094
Calf circumference (cm)
12% 18 27.45 135 55 1544 2.08 3.29*
13z kv 27 .68 217 i 2604 142 2.09*
14+ 53 2846 204 23 25.52 121 565"
15z 58 2B.12 198 16 .6 .33 255
Biacromial dismerer {cml
11+ 15 324 140 55 2990 2,29 KRR
13 i 31.40 1490 EL 3032 2.0k 1.51%
ldz 33 JLES .62 23 3004 273 184
15z 1] 32.00 203 I 3115 1.6l 184"
Bicriaral diameter (em)
12z 18 2178 1.43 55 20.54 1.71 317
13z 19 21.71 22 EL] 20,53 1497 168
14z 53 22.40 i.87 23 21,03 .02 1.B5*
152 58 22 .49 1.57 14 20.64 .57 1.97%
P 00

cence earlier are likely to be nearer their adult
values for a given variable, The early maturing
girls of the present study thus may be closer to
their final adult values than their late maturing
counterparis. Studies conducted by Beunen
(1989} Beunen et al. (1978, 1982, 1989} is also
confarm 1o the present findings, According to
Beunen et al. (1976) the early maturing girls
i{skeletal maturity) had significantly larger
body measurements than those of the late ma-
turing girls. Around 15 and 16 years of age the
differences im physical measurements excepl
for hody weight and body girths disappear be-
tween the two groups. Singh et al. (1992) have
pointed out that perhaps it indicates that the
skeletal maturity status afier 15 years of age is
not of much consequence in girls for determin-
ing the motor performance tests, and in phys-
ical dimensions. The findings reported by
Malina (1977} on female adolescent athletes
have indicated that the girls who excel in
sports are generally the late maturing ones. [n

majority of the sports except for the swimming
and gymanstics the girls who establish them-
selves have delayved menarche (Malina 1983).
Studies conducted by Sidhu and Grewal (1920)
and Mokha and Sidhu (1989), indicaie a posi-
tive relationship between the athletic perfor-
mance and the age al menarche. The maturity
status of children is of a major secial conse-
quence.

Since the maturity status of the children is
genetically determined hence, it cannot be al-
tered (the late maturers can not be made carly
maturers). The emotional, psychological, edu-
cational and social problems faced by the ear-
Iy maturers are different from those of the late
maturers. There is a need of proper manage-
ment and counselling of different groups of
girls 5o as they may be brought out of these
vears of turmoil smoothly.
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