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Menarche is an event which occurs 
only in the �p�~�i�m�a�t�e� female and iso taken 
as the commencement of female repro­
ductive life. Being a unique and easily 
recognizable landmark in a woman's life, 
the average age at which menarche 
occurs in girls has been extensively studi­
ed in various geographical areas of the 
world. Since sexual maturity is associat­
ed with physical growth, the relation 
between menarcheal age and physical 
characteristicS' have been widely investi­
gated by cross-sectional as well as longi­
tudinal studies in British, European and 
American girls. It has, however, been 
pointed out that accurate data of menar­
c'heal age in tropical areas are lacking 
because of uncertainty of children's ages 
(Ellis 1950, Tanner 1962). This lacuna in 
knowledge waso sought to be filled by a 
study in South Indian girls in whom 
accuracy of data could be ensured. The 
results seemed to us to be sufficiently in­
teresting and worthwhile recording for 
comparison with the available Western 
data. 

MateTial and Methods 

Our sample was restricted to an intel­
ligent s·ection of the community compris-
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ing of school girls, medical students and 
hospital nurses. The subjects were from 
communities in whom menarche is an 
event of religious and even ritualistic 
significance and hence the date and time 
of menarche is noted down in family 
records, just aso the date and time of birth 
is recorded for casting horoscopes. Only 
subjects who could verify and furnish 
accurate data were included. Hence the 
errors and bias liable in a cross-sectional 
study due to faulty recall are almost nil 
in this soample. 

The sample consisted of 3 groups of 
subjects: 

Gro,np I 

School girls between 11 and 16 years 
of age with dates of birth between 1954 
and 1960. Yes/ No questions regarding 
menarche were asked of 200 girls. From 
110 girls who gave positive answers, the 
dates of menarche Wl're obtained. 

Group II 
Data were obtained in 320 medical 

students in the pre-clinical years of study. 
These subjects were born between 1948 
and 1952 and the, range of age was 18-22 
years. 

Group III 

This group was made up of 40 older 
subjects born between 1939 and 1947 ana­
included hospital nurses and older sisters 
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of medical students who could furnish 
• accurate data. This group was included 
in order to extend the range of birth days 
to about two decades with a view to 
determine whether there was any evid­
ence of a secular trend. 

Though the number of subjects studied 
is only 470, it was felt that an accurate 
cross-sectional study in a modest sample 
would be more reliable than a large-scale 
survey in which the �a�c�c�u�r�a�c�~� of both 

- date of birth and date of menarche is 
difficul t to ensure. Height in centimetres, 
weight in kilograms and the transverse 
thoracic diameter in em. at the lE:vel of 
the sixth rib were measured in all sub­
jects of groups I and II. 

The ratios, 
Weight 

are obtained with W / IF and weight. At 
the age of 13 and 14 years girls who had 
attained menarche are taller, heavier, 
broader at the chest and have ;more 
weight for height than girls who had not 
started menstruating (Table II) . The 
number of girls who had attained 
menarche by 12 years and number not 
attained menarche by 15 years were too 
few in this sample for making a similar 
comparison. 

Discussion 

A belie£ was widely held at one time 
that girls mature earlier in the tropics 
than in temperate regions, but data ob­
tained in Nigerian, Ceylonese, Burmese 

10 x square of height (meters) 
[:] , and 

Transverse thoracic diameter (em) (TTD) 
were calculated. 

10 x height (meters) 
data were statistically analysed. 

Results 

The mean menarcheal ages were 13.1 -+-
0.09, 13.8 -+- 1.47 and 14.0 -+- 1.63 for 
Groups I , II and III respectively. Menar­
cheal age in young adults has a significant 
correlation with all parameters except 
height (Table 1) . The best correlations 

TABLE I 

CorreLation Co-efficient of Menm·cheal 
Age with Other Parameters 

Parameter No. of Correlation 
subjects coefficient 

Height 320 - 0.09* 
Weight 320 - 0.28 
TTD 320 - 0.18 
Wf H2 320 - 0.37 
TTD/H 320 - 0.17 
Year of birth 470 - 0.16 

* Not significant at 5% level . . 
.. . (320 subject:> belong to Group II �o�n�~�:�,�;�)� . 

• 

The 
H 

and Indian gir ls (Ellis 1950; Wilson and 
Sutherland 1950; Foil 1961; Madhavan 
1965) 'have disproved this myth. Our 
results confirm that South Indian girls 
do not attain menarche any earlier than 
girls in temperate climates. A trend to­
wards earlier menarche in recent years 
noted in Western populations is also evi­
dent in our study. The significant nega­
tive correlation between year of birth 
and menarcheal age, even in our small 
sample is indicative of the existence of a 
secular trend. 

Numerous studies in Western subjects 
have established that girls who attain 
menarche early are taller and heavier 
than late maturers. It has also been found 
that though the weight difference per­
sists into adulthood there is little differ­
ence in height between early and late 
maturers (Simmons and Greulich 1943; 



502 

tl +I 

tl tl 

t l t l 

tl +I 
�~�~� 
OOCI> ............ 

t l tl 

tl tl 

JOURNAL OF OBSTETRICS AND GYNAECOLOGY OF INDIA 

* 

Tanner 1962; Frisch and Revelle 1970). 
In a group of young adult South �I�n�d�i�a�n �- �~� 

women, Logambal and . Bhaskar Rao 
(1969) found that mean weight as well 
as height were greater in those who had 
attained early menarche. Our study 
shows that at 13 and 14 years of age, 
girls who had attained menarche are tall­
er and heavier than those who had not 
started menstruating. In young adults 
although the correlation co-efficient of 

�·�~� 

menarcheal age with height shows a slight -
negative trend, it is not significant at 5% 
level; the difference in weight is, how­
ever, appreciable. 

In most of the studies relating physique V 
to menarche, either a simple weight-
height ratio or the ponderal index have 
been used (Simmons and Greulich 1943; 
Roberts and Dann 1967). It has been 
pointed out by Khosla and Lowe (1967) 
that both these ratios are unreliable, and 
they recommended the ratio W /H2 as -
satisfactory index of obesity. We have 
confirmed the applicability of this ratio 
in Indian subjects (Singh et cd 1970), 

'ITD 
and have also found that --- is a satis-

H 
factory index of linearity of build 
(Meenakshi and Singh 1970). Using 
these indices we find that late maturing 
girls are more linear and have less weight ) 
for height not only in the early adolescent.......­
ages, but also at 20 years. 

It is interesting to note that in spite of 
wide geographical climatic, environmen­
tal and racial variations, as well as differ­
ences in growth patterns and physical 
build between Western and Asian popu­
lations, the relation of menarcheal age to 
physical characteristics are very similar. 

Summary 

The lack of accurate and reliable data 
on menarcheal age in A &iari populBtions 
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prompted this investigation in South 
lndian girls. Data were obtained in 470 
subjects in whom the correct dates of 
birth and menarche were known. The 
subjects comprised of school girls, medi­
cal students, and hospital nurses. Height, 
weight and transverse thoracic diameter 
were measured. The ratios, W / H2 and 
TTD/H were calculated and used as in­
dices of obesity and linearity of build, 
respectively. At ages 13 and 14 years, 
girls who had attained menarche were 
found to be taller and heavier than girls 
who had not started menstruating. In 
young adults, though a_ weight difference 
is evident, the difference in height is 
negligible. Late maturing girls are more 
linear, and have less weight for height 
not only in the early adolescent ages but 
also at 20 years. 
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