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INTRODUCTION

ABSTRACT

Background: Adolescence is a process - a series of varied, rapid and ex-
tensive changes as well as period of life. The timing of maturational
events varied within healthy children primarily because of genetic fac-
tors. Even among healthy youth, there is marked variation in the timing
of these maturational changes.

Materials and Methods: A cross sectional study was carried out in slum
areas adopted under Urban health Training Centre of Department of
Community Medicine, KIMSU, Karad. Maharashtra from November
2007 to October 2009, Adolescent girls between 10 to 19 years who were
residents of the area adopted for at least five years before inception of
study were included. There were 251 adolescent girls of which 200
formed the study group. The study participants were interviewed and
examined by house to house survey using pretested structured question-
naire with prior informed consent of parent. Sexual maturity was as-
sessed using Tanner’s Sexual Maturity Score. Analysis was done using
SPSS 16 software

Results: In present study mean age at commencement of breast, pubic
hair, axillary hair and mean age at menarche have been 10.4+0.6, 10.6
%0.7,12.2 +0.7 and13.4 +1.34years respectively. Breast stage appears earli-
er than the pubic stage. Time period required for full breast and pubic
hair development was 7.3 years and 7.9 years respectively.

Conclusion: Timing of sexual maturity indicators could be useful for
giving health education regarding hygiene during menstruation and
family life education.
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adolescents. A correct appraisal of the age at menarche
of our girls is a pressing need, without which no social

The origin of the word Adolescence is from Greek
Latin word, ‘Adolescere” which means to grow or to
grow to maturity! Adolescence is a process- a series of
varied, rapid and extensive changes as well as period
of life.2

Today approximately 1/5th of world’s population is
constituted by adolescents (10-19 years) out of which
more than 4/5% residing in developing countries.3
Adolescents represents 22.8 % of population of India.4

The timing of maturational events varied within
healthy children primarily because of genetic factors.
Even among healthy youth, there is marked variation
in the timing of these maturational changes. So growth
evaluation based on chronological age may be inaccu-
rate or misleading.

Knowledge of the age of menarche of our population
is important for the study of adolescent sterility inter-
val. It is also essential factor in any study on growth of

law, especially those related to marriage can be made.
A shift in the age of menarche signifies a concurrent
change in the factors associated with it>

Current study was undertaken with the objective of
studying the physiological events occurring during
adolescence and the timings of these events

MATERIAL AND METHODS

A cross sectional study was carried out in slum areas
adopted under Urban Health Training Centre of De-
partment of Community Medicine, KIMSU, Karad,
from November 2007 to October 2009. Adolescent girls
between 10 to 19 years who were residents of the area
adopted for at least five years before inception of
study were included. There were 251 adolescent girls
of which 200 formed the study group. The study par-
ticipants were interviewed and examined by house to
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house survey using pretested structured questionnaire
with prior informed consent of parent. Sexual maturi-
ty was assessed using Tanner’s Sexual Maturity Score.
Analysis was done using SPSS 16 software.

Tanner’s Sexual Maturity Score-Sexual Maturation
Rating (SMR), also known as Tanner Staging, is based
upon a scale of secondary sexual characteristics that
permits health professionals to gauge the degree of
pubertal maturation that has occurred among adoles-
cents, regardless of chronological age. SMR is based
on the appearance of pubic hair, the development of
breasts, and the occurrence of menarche among fe-
males; and on the degree of testicular and penile de-
velopment and the appearance of pubic hair among
males. SMR stage 1 corresponds with prepubertal
growth and development, while stages 2-5 indicate the
progression of puberty. By SMR stage 5, sexual matu-
ration has been completed. Sexual maturation corre-
lates remarkably well with linear growth, changes in
weight and body composition, and hormonal
changes.6

RESULTS

A total 200 adolescent girls, from community adopted
under Urban Health Training Centre, Department of
Community Medicine, KIMS, Karad, were studied.

Among the 200 adolescent girls, 110 (55%) belonged to
early adolescence (10-14 years) and 90 to late adoles-
cent (15-19years) age group. Total 31(16%) were mar-
ried of which 23 were married before 18 years of age.
Distribution of Adolescent girls according to religion
showed that, 120 (60%) were Hindus, 69(34.5%) were
Muslims and 11(5.5%) were Sikh and Buddhist. Major-
ity of Adolescent girls 162(81%) belonged to nuclear
family. However 9(1.5%) belonged to broken family.
Out of 200 Adolescent girls majority, 103 (51.5%) of
them were involved in household work, 61(30.5%)
were students.

When examined for pubertal changes i.e breast stage,
pubic stage, following results were obtained.

Table 1:-Distribution of adolescent girls according to Breast Stage

Age in completed

Breast stage

years B1 B2 B3 B4 B5 Total
10 28 (80.0) 7 (20.0) 0 0 0 35
11 12 (42.9) 15 (53.6) 1(3.6) 0 0 28
12 3 (20.0) 7 (46.7) 5(33.3) 0 0 15
13 0 7 (43.8) 8 (50.0) 1(6.2) 0 16
14 0 1(6.2) 7 (43.8) 8 (50.0) 0 16
15 0 0 4(33.3) 7 (58.3) 1(83) 12
16 0 0 8 (42.1) 9 (47.4) 2 (10.5) 19
17 0 0 3(214) 10 (71.4) 1(7.1) 14
18 0 0 1(2.9) 18 (51.4) 16 (45.7) 35
19 0 0 0 8 (80.0) 2 (20.0) 10
Total 43 (21.5) 37 (18.5) 37 (18.5) 61 (30.5) 22 (11.0) 200
Figure in the parenthesis indicate percentage
Table 2: Distribution of adolescent girls according to Pubic Stage
Age in completed years Pubic stage
Phl Ph2 Ph3 Ph4 Ph5 Total
10 28 (80.0) 7 (20.0) 0 0 0 35
11 21 (75.0) 4(14.3) 3(3.6) 0 0 28
12 5 (33.3) 10 (66.7) 0(33.3) 0 0 15
13 1(6.2) 8 (50.0) 3 (50.0) 4(25.0) 0 16
14 0 5(31.2) 10 (43.8) 1(6.2 0 16
15 0 1(83) 6(33.3) 5 (41.7) 0 12
16 0 0 11 (42.1) 8 (42.1) 0 19
17 0 0 5 (21.4) 8 (57.1) 1(7.1) 14
18 0 0 429 29 (82.9) 2(5.7) 35
19 0 0 0 4 (40.0 6 (60.0) 10
Total 55 (27.5) 35 (17.5) 42 (21.0) 59 (29.5) 9 (4.5) 200

Figure in the parenthesis indicate percentage

None of the girls had precocious puberty and stage II
development did not start in any of the girls before the
age of 9.5 years.

Time period required for full breast development i.e.
from Breast stage I to Breast stage V, was 7.3 years and
for full pubic hair development i.e. from pubic stage I
to pubic stage V, was 7.9 years.
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Table 3: Mean ages with S.D. at commencement of
sexual maturity indicators.

Sexual Maturity Mean Confidence
Indicator Age(Year) Interval
Breast stage 1 10.4 9.8to11
Pubic hair stage 1 11.3 9910113
Axillary hair stage 1 11.5 11.5t012.9
25
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Graph 1: Association of Indicators of sexual maturity
with mean age at menarche.

Table 4 - Mean age with S.D. for Breast stage and
Pubic hair stage

Mean age S.D.
(in completed years)
Breast stage
I 10.4 0.6
II 114 1.0
111 14.3 1.76
v 16.7 1.68
\% 17.7 0.9
Pubic hair stage
I 10.6 0.7
II 12.0 1.42
I 15.1 1.82
v 17.0 1.58
\4 18.5 0.72

Out of 200 adolescent girls 116 (58.0%) had attained
menarche and 84 (42.0%) had not attained menarche.

The above Graph(1) depicts that major proportion of
non-menstruating adolescent girls belonged to Breast
Stage I and II and to pubic stage I and II and major
proportion of menstruating adolescent girls belonged
to Breast Stage III, IV and V and to pubic stage III and
Iv.

Statistically significant association between Breast
stage of sexual maturity scoring and pubic stage of
sexual maturity scoring was found. (x2=2.46, d.f.=16,
p<0.001)

In the present study breast stage appears earlier than
the pubic stage.

DISCUSSION

In the present study the mean age at commencement
of breast, pubic hair, axillary hair and mean age at
menarche have been 10.4+0.6, 10.6 0.7, 12.2 +0.7 and
13.4 +1.34 years respectively.

Ghosh et al” studied secondary sex characters in men-
struating girls. It has been observed that breast bud
has appeared between the ages of 8-15 years, with an
average of 12.2years, pubic hair between 9-16 years,
with an average of 12.4 years.

Bhargava SK et al,3found that earliest sign of puberty
in girls has been the appearance of pubic hairs ,9.4 +
2.1 years .Followed by the development of breast, axil-
lary hair and menarche at the mean age of 9.7+2.1
years,10.6+ 2.1 years and 11.5 + 2.0 years respectively.

Agarwal D.K.et al,? studied secondary sex characters
in menstruating girls. He found that mean age at ap-
pearance has been 13.6 + 0.03 years and 12.6 + 0.04
years for pubic hair and menarche respectively.

Joseph et al'0 studied 190 adolescent girls in north Ta-
milnadu from different socioeconomic status. He has
found pubertal spurts between 13-14 years.

The use of timing of these sexual maturity indicators
could be made for giving health education to adoles-
cence regarding menarche, menstruation, hygiene
during menstruation and family life education .Good
nutrition during this growth spurt could prevent
stunting by catch up growth, thereby increasing adult
height .So that future problems associated with preg-
nancy and child birth would be reduced.

The mean age at menarche in the present study is 13.4
years (SD=1.34). Durge P.M. et al! studied 200 rural
adolescent girls during 1993 and observed mean age at
menarche to bel3.5 years. Jolly R et al, 2studied ado-
lescent girls from rural Tamilnadu during 2000 and
found the mean age at menarche to be 13.59 + 1.03
years. In another study’® the mean age at menarche
has been 13.6 years. Kokiwar PR et al'4 studied adoles-
cent girls during 2007 and observed the mean age at
menarche to be 12.8 years. Another study !5 observed
that the mean age at menarche has been 13.6 years.
The studies by Singh A6 et al in New Delhi, India and
Zeyege DT et all”in Ethiopia observed the mean age of
menarche as 12.5 years and 14.8 years respectively.
Our findings are well within the range of these values
slightly on the higher side.

There are many factors influencing the age at me-
narche besides genetic makeup of an individual like
nutritional status ,socioeconomic status ,climate etc
.which determine the age at menarche. It is a known
fact that poor socio economic status and associated
malnutrition delay menarche!8.In the present study
majority adolescent girls(91.5%) have been in lower
socio economic status and have poor nutritional status
,/that might be the reason for delay in the age at me-
narche.
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Menarche is a landmark event in the development of a
female adolescent. Menarche marriage interval, me-
narche-breast, pubic hair, axillary hair development,
menarche-first pregnancy interval are some of the
important parameters related to study of an adoles-
cent girl.

CONCLUSION

The use of timing of these sexual maturity indicators
could be made for giving health education to adoles-
cence regarding menarche, menstruation, hygiene
during menstruation and family life education
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