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ABSTRACT The cross sectional study of 103 pre-menarcheal and post-menarcheal Santal girls was carried to
investigate difference in General adiposity Body mass index (BMI), anthropometric variables and central body fat
distribution (Waist-hip ratio and conicity index). The result showed that menarcheal girls had significantly greater
values for mean height, weight, BMI, minimum waist circumference compared with pre-menarcheal girls. How ever,
both groups had similar central body fat distribution, i.e., Waist hip ratio (WHR) and conicity index (Cl). Attainment
of menarche had significant effect on all anthropometric characteristics except the two central fat distribution

(WHR and Cl) indices.

INTRODUCTION

Menarche is the most important biological
event occurring in girls during puberty. Anthro-
pometry providesthe single most portal, univer-
sally applicable, non-invasive and non-in expen-
sive techniques for assessing the size, size, pro-
portions and composition of human body. Anth-
ropometry is particularly important during adole-
scence becauseit allowsthe monitoring and eva-
luation of the hormone-mediated changes in
growth and maturation during thisperiod. BMI is
the most commonly used measure of overall
adiposity while circumference and skinfolds are
measures of regional adiposity. Two commonly
used indices, Waist- hip ratio (WHR) and conicity
index (Cl) measure central body fat distribution.
In many studies world wide (Weststrate et a.,
1989; Gower et al., 1998; Van Lantheet a., 1998;
Durenberg et al., 1990; Chenet al., 1999; Goran et
al., 1999; Gower etd., 1999; Gutinetal., 1999) and
inIndiaaswell (Bhadraet al., 2001) haveinvesti-
gated regional adiposity and body fat distribution
among pre-pubertal and pubertal girls. Pubertal
girls had significantly different adiposity
compared with pre-pubertal girls (Lacciaet al.,
1999; Bhadraet al., 2001). Studiesfrom Indiahave
reported mean ages of menarche and various
factorsaffecting it in different ethnic groups (Rana
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etal., 1986; Singh et al., 1992; Sen et al., 1994).
Considering the menarcheal age of tribals of
eastern India also be the subject matter of
different scholars(Tyagi et al., 1983; Senguptaet
al., 1996; Das et al., 2005). The present study
reports the first avail-able data on regional
adiposity and central body fat distribution among
pre-menarcheal and post menarcheal Santal Girls
and among the tribes also.

MATERIAL AND METHODS

Theinvestigation was carried out in the Santal
girls of Galudih, Jharkhand, India. Apparently
subjectswere selected randomly. All information
given by the participants filled in a pre-tested
guestionnaire by using status quo method, which
included specific questions on age, menarcheal
status and age at menarche. All anthropometric
measurements were done using standard anthro-
pometric techniques (Lohman et a., 1988) by one
of us (SC). Height was measured to the nearest
0.1cmusing Martin’santhropometer while, body
weightsof lightly clothed subjectswererecorded
nearest to 0.5 kg on a weighing scale. Both for
height and weight, participants were requested
to remove their shoes prior to taking measure-
ments. Circumference measurementswere made
to the nearest 0.1cm using a steel tape. BMI was
computed using the standard equation (Chumlea
et a., 1986). Two central body fat indices Waist
hip ratio (WHR) and conicity index (Cl) was
computed using the standard equation. (Yassin
and Terry, 1991; Valdez et d., 1993).
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RESULTS

Out of the total 103 samples 79 were pre-
menarcheal and therest werein post-menarcheal
status. Mean age of the studied population was
10.01 yrs. whilemean agewere 9.27 yrsand 1370
yrs for Pre and Post menarche Santal Girls,
respectively. The mean age of menarche among
Santal girls were found to be 11.47 yrs. The
anthropometric characteristics of pre-menarcheal
girls and post-menarcheal girls are presented in
Tablel. Significant difference (P<0.0001) between
the two groups were observed for all anthro-
pometric characteristics, except the two indices
of central fat distribution, WHR and CI.
Correlation with age (Table 2) shows the impact
of attainment of menarcheandinthelinear regre-
ssion analysis also revealed that (Table 3)

Table 1: Anthropometric chacteristics of pre-
menar cheal and post-menarcheal girls
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attainment of menarche hasasignificant (P<0.001)
effect onall anthropometric characteristics except
the two indices of central fat distribution (WHR
and CI). Test of significant (t-test) demonstrated
that attainment of menarche had a significant
effect on height, weight, BMI, MWC, MHC,
sitting height, sub-ischial height except two
central body fat distribution indices, i.e. WHR
and Cl. Considering the correlation matrix (Table
4 and 5) al variables have a higher correlation
with age in pre-menarcheal girls than the post-
menarcheal girls apart from the central body fat
distribution WHR and CI. WHR and CI have a
higher correlation with age in post-menarcheal
girlsthan pre-menarchea girls. Thisstudy provid-
ed evidence that with the onset of menarche, a
concomitant significant increase in anthropo-
metric variablesamong Santal girls.

Table 3: Regression analysis of anthropometric
variables with age

Premenarche Post menarche Pre Menarche  Slope (B)  Intercept RZ?(Adj.)
Mean Sb Mean Sh Height 0.0347 6.130  0.2140
Height 119.75 14.42 150.37 7.96 Weight 0.0932 8.454 0.3625
Weight 19.15 5.61 40.89 7.03 BMI 0.3748 5.671 0.3503
BMI 13.21 1.41 18.08 2.16 wcC 0.0891 5.907 0.2237
WwC 52.48 4.71 65.03 4.89 HC 0.0891 5.802 0.0964
HC 57.28 1.5 76.27 7.4 Sit. Ht 0.0950 7.436 0.1610
Sit. Ht 60.65 6.89 74.96 5.01 Sub Is. Ht 0.0493 7.599 0.1124
Sub Is. Ht 59.21 9.38 75.41 7.02 WHR -2.0707 12.448 0.0319
WHR 0.92 0.08 084 008 (i -0.07610 11.535  0.0086
cl 1.21 0.08 1.14 0.07 Pre Menarche Sope (B) Intercept R?(Adj.)
Table 2: Correlation of variables with age Height 0.0128 13.887 0.0047
Pre Menarche  Post menarche  Weight 0.0481 13.849 0.0504
Height 0.4626 0.0686 BMI 0.2014 12.161 0.0810
Weight 0.6021 0.2247 WC 0.1528 5.914  0.2333
BMI 0.5917 0.2846 H_C -0.0280 17.333 0.0067
WC 0.4729 0.4830 Sit. Ht 0.0352 13.177 0.0107
Sit. Ht 0.4013 0.1038 WHR 1.8956 14.226  0.0108
Sub Is. Ht 0.3352 -0.0193  C 6.4126 8.516  0.0862
WHR -0.1788 0.1041
Cl -0.0932 0.2936
Table 4: Correlation matrix of pre menarcheal girls
Age Height  Weight Sit.ht WC Hp.c WH.R BMI Sub ht Cl
Age 1.000 L712** L712**  543** .559** .655**  -.402** .273* .684** -.140
Height .712** 1.000 .902**  .825** .657** .889** -.669** .274* .895** -.186
Weight .712** .902** 1.000 .807** .760** .879** -558** .617** .773** -.268*
Sit.ht .543** .825** .807** 1.000 578** .752** -.585** .308** .525** -.144
wcC .553** .657** .760**  .578** 1.000 .789**  -.128 .583** . 571** .336**
Hp.c .655** .868** L879** [ 752** .769** 1.000 -.723**  415** . 753** -.054
W/H.R -.402** -.869** -.558 -.585** -.128 -.723** 1.000 -.099 -.582**  458**
BMI 273* .274* .617**  .308** .503** .415**  -.099 1.000 A77 0 -.296%*
Sub ht .684** .895** 773** . 525*%* 571** L753**  -.582** 177 1.000 -.183
Cl -.149 -.186 -.268*  -.144 .336** -.054 .458** -.296** -.183 1.000
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Table 5: Correlation matrix of post menarcheal girls
Age Height  Weight Sit.ht WC Hp.c WH.R BMI Sub ht Cl

Age 1.000 .944 .256 .923 .378 .263 175 .342 .038 112
Height.944.256 1.000 .753**  .586** .315 .195 -.117 .140 .726** -.258
Weight -.823 .753** 1.000 .652** .582** 422* .145 .605**  .456* -.392
Sit.ht .378 .586* * .852** 1.000 .440* 125 .102 .317 -.075 -.146
wcC .380 .315 .582** . 446* 1.000 .529** .183 .448* 112 .481*
Hp.c .263 .105 422* 125 .529** 1.000 .245 .317 .100 .094
W/H.R .175 -.117 .145 .102 .183 .245 1.000 .353 -.210 -.035
BMI .342 .140 .605** 317 443* 371 .353 1.000 -.073 -.257
Sub ht .038 .726** .456* -.075 112 .100 -.210 -.073 1.000 -.191
Cl 112 -.258 -.392 -.146 .481 .094 -.035 -.257 -.191 1.000

DISCUSSION weepetal., 1997). Therefore, comparative studies

The onset of menarcheisthe most acceptable
indicator of sexual maturationingirls. This paper
reports, for the first time, data on the effect of
menarche on different anthropometric variables
and central body fat distribution. It has been
reported that a positive relationship between age
at menarche and central body fat distribution
(Garnetd., 1960; Ronaet a., 1974; Bhadraet al .,
2001).

The present study also corroborate the
finding of (Weststrate et al., 1989; Gower et al.,
1998; Van Lanthe et al., 1998; Durenberg et al.,
1990; Chenet al., 1999; Goran et ., 1999; Gower
etal., 1999; Gutinetd., 1999) andin Indiafromthe
CasteHindu poulation aswell (Bhadraet a., 2001).

Since hormonal (particularly sex hormones)
and metabolic changes are associated with the
onset of menarche. Theresults of thisstudy show
a significant change in adiposity accruing con-
comitant with the onset of menarche acquering.

Cross sectional comparative studies could
highlight the difference between pre-menarcheal
girls and menarcheal girls. Longitudinal studies
while carried out to investigate the dynamics of
changes in anthropometric, hormonal and meta-
bolic variables (Weststrate et al., 1989; Gower et
al.,1998; Van Lantheet a., 1998; Durenbergetal.,
1990; Chenet al., 1999; Goran et ., 1999; Gower
etd., 1999; Gutinet a., 1999) which occur during
the attainment of menarche the tribal population
of India. Since growth may be sensitive to nutri-
tional deficit, adolescent anthropometry provides
indicatorsof nutritional statusand health risk and
may be diagnostic of obesity. Studies might pro-
videinsight for ethnic differences.

Menarche varies from population to popula-
tion, and isinfluenced by awidevariety of factors
including geographical connotations (Chompoota-

should also be carried out on migrant Indians
and on native populationsin any countries might
reveal information or the genetic and environ-
mental factors with regard to menarche. Such
studies could provide valuable information on
the ‘gene environment’ interaction involved in
the process of attainment of menarche.
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