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SUMMARY 

A cross-sectional study was conducted on 500 girls aged 9-18 
years in an urban school. Development of secondary sex characters, 
the most remarkable feature of adolescent growth, was studied employ· 
ing Marshall & Tanner Puberty staging. Initial breast development 
(B2) occurred at the median ag<e of 11.04 years followed) by changes in 
the pubic hair �(�P�H �: �~�)� at 11.37 years. Axillary hair were observed at 
the median age of 11.45 years followed by further development of 
pubic hair and breast, menarche being attained at 13.4 years. Complete 
sexual maturity of breast (B5) and pubic hair (PHu) occurred at the ages 
of 16.87 and 16.84 respectively. The attainment of full maturity took 
a longer time as compared to Western standards inspite of early setting 
of the puberty in this region. 

I ntrod uctnon 

Adolescence is the period which takes 
a girl to womanhood. In this period, 
there is a growth spurt known as 'ado
lescent spurt'. Every muscular and 
skeletal dimension of the body seems to 
take part in the adolescent spurt, the re
produCitive organs in particular. The 
growth of the reproductive organs is ex
pressed externally as the appearance of 
secondary sex characters like develop
ment of breast, appearance of pubic hair, 
axillary hair, and the onset of menstrua
tion. 

The study of secondary sex characters 
could be longitudinal or Clt'Oss sectional 
both have their own merits and give dif
ferent informations. Cross sectional 
studies being cheaper and quicker, can 
cover a large age span. The median age 
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of the appearance of any character can 
be estimated accurately using cross
sectional studies. We have conducted a 
cross-sectional one to study the appear
ance of secondary sex characters in 
Indian Urban Girls. 

Material and Methods 

A cross-sectional study oii 500 urban 
girls aged 9-18 years was done to assess 
the development of secondary sex 
characters. All the girls were selectted 
from one school situated in the centre of 
Agra city. Nearly all the students study
ing here were of the upper middle class. 
They were divided into 10 groups accord
ing to age in years so that the 1st group 
included all the cases between 9 and 10 
yea1·s and were denoted by 9+ and so on. 

All the girls thus selected were subject
ed to the examination for the presence of 
secondary sex characters including-
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Breast development 
Pubic hair 
Axillary hair, and 
Menarche 
The breast and pubic hair staying used 

were those described by Tanner (1962) 
Stage 1 - Pre adolescent. · 

(B1) 
Stage 2 - Breast bud stage-slight eleva-

(B-2) tion of breast and papilla. 
Stage 3 - Further enlargement and 

(B3) elevation of breast and 
areola with no separation of 
their contours. 

Stage 4 - Projection of areola and 
(B4) papilla to furm �a�- �s�e�~�d�a�r�y� 

mound above the level of 
the breast. 

Stage 5 - Mature stage-projection-of 
(B.,) papilla, only due to reces

sion of the areola. 

Pubic hair stages .. 

Stage 1 - Pre-adolescent, no pubic 
(PH1) hair. 

Stage 2 - Sparse slightly pigmented 
(PI:I.z) hair along the labia. 

Stage 3 - Considerably darker, coar-
(PH3) ser, and more curled, the 

hair spreads sparsly over 
the junction of the pubis. 

Stage 4 - Hair now resemble the adult 
(PHJ) type but the area covered is 

still considerably smaller. 
Not spread to the medial 
surface of the thigh. 

Stage 5 - Adult in quantity and type 
�(�P�H�~�)� with distribution of the 

horizontal pattern spread to 
the medial surface of thigh. 

Axillary hair was divided into two 
stages, present or absent while menarche 
was recorded as attained or not. 

TABLE I 
Number and �P�e�r�~�u�a�g�e� of Girls in Various Groups A r cording to Stage of Breast D evelopmew 

Age in Total Stages 
yean; cases/BJ -----

Bet B3 B4 Br. 
---

9 26 6 1 
(23 . 77) (3 .84) 

10 32 8 2 
(25.00) (6.25) 

11 53 28 12 4 
(52 .83) (22 .64) (7.54) 

12 65 49 29 1:! I 
(75.38) (44 .61) (18 .46) ( I . 53) 

13 74 70 57 • 33 8 
(94.59) (77.02) (44.59) (10.81) 

14 68 67 62 44 17 
(98.50) (91.17) (64 .70) (25.00) 

15 58 58 54 41 18 
(100) (93.10) (70.68) (31. O:i) 

16 69 69 68 58 25 
(100) (98.55) (84.05) (36. 37) 

17 37 37 37 34 14 
(100) (100) (91.89) (37.83) 

18 18 18 18 17 8 
(100) (100) (94.44) (44.4L1) 

Median age in years 11.04 12 13 13 .6!! 16.87 

S.E. 0 .09 0.05 0.17 0.19 
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Statistical Analysis 

Table I shows the number and percent
age of girls in various age groups with 
different stages of breast development. 
Number of girls in stage 5 were also 
added to the number of girls in stage 4, 3 
and 2 as it is a cross sectional study and 
a girl who has attained stage 5 develop
ment has already crossed the previous 
stages. Similarly, candidates in stage 4 
were included in stage 3 and 2. Stage I 
is the pre-adolescent stage and is thus the 
same as the total number of cases in that 
age group so the median age of this stage 
is not calculated. The median age of 
development of the various stages was 
calculated by probit analysis (Finney 
1962) . The same principles have been 
used for the other characters. 

Observat-ions 

The appearance of breast bud was the 
first sexual characterstic to appear (Table 
I) in this series. The median age fur �B�~� 

was 11.04 years while the breast develop
ment was completed at the median age of 
16.87 years. Thus it took 5.83 years to 
complete the breast development. Ba 
and B4 occurred at 12.13 years and 13.68 
years respectively. Next to the breast 
bud was the appearance of pubic hair at 
the median age of 11.37 years (Table II) 
stages 3, 4 and 5 were seen at the median 
ages of 12.3'4 years 13.59 years and 16.84 
years respectively. It took 5.47 years for 
the completion of pubic hair develop
ment. 

TABLE II 
Number and Percentage of Girls in Various Groups According to Stage of Pubic Hair Deve

lopment 

Age in Total 
year, cases/ PH!} PH3 �P�H�~� 

PH1 

9 26 4 1 
(15.38) (3. 84) 

10 32 5 1 
(15.60) (3.12) 

11 53 25 8 3 
(47.17) (15. 09) (5.66) 

12 65 46 24 9 
(70.76) (36. 93) (13.84) 

13 74 70 55 27 4 
(94.59) (74.32) (36.48) (5 .40) 

14 68 68 64 42 14 
( 100) (94.11) (61.76) (20.58) 

15 58 57 53 44 19 
(98.27) (91.37) (75.86) (32.75) 

16 69 69 67 58 28 
(100) (97. 10) (94.05) (40.59) 

17 37 37 37 35 18 
(100) (100) (94.59) (48.64) 

18 18 18 18 17 10 
(100) (100) (94.44) (55.55) 

Median age in years 11.37 12.34 13.59 16.84 
S.E. 0.04 0.07 0.12 0.16 
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Table III similarly shows the develop
ment of axillary hair and menarche. In 
our study axillary hair appeared at the 
age of 11.45 years while the median age 
for menarche to occur was 13.4 years. 

TABLE ill 
Number and Percentage of Girls in Various 
Groups According to Presence of Axillary 

Hair and Menarche 

Age in 
years 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Total 
cases 

26 

53 

65 

74 

68 

58 

69 

37 

18 

Presence 
of axil- Menarche 
lary hair 

3 
( J I . 53) 

10 
(31.12) 

20 
(37.73) 

36 
(55.36) 

56 
(75.67) 

57 
(83.82) 

55 
(94.82) 

67 
(97 . 10) 

37 
( 100) 

18 
(100) 

1 
(3.12) 

6 
( 11 .32) 

6 
(9.23) 

26 
(35.13) 

44 
(64.70) 

50 
(86.20) 

66 
(95.68) 

36 
(97 .29) 

18 
(100) 

- -- -----------------------------

The sequence of the development of 
various characters is shown in Fig. 1, we 
�~�e�e� that B2 is the first to appear being fol
lowed by PH2, then AH at 11.45 years 
and menarche at 13.4 years. The com
pletion of breast development being the 
last, occurring at the age o:f.i 16.87 years. 
Table IV shows the intervals between 
various stages. 

8 
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TABLE IV 

s; 
!!:! 

l
r:::· ... 
�:�~� .. .. .. .. 

" 5 �~�5� 

Tire lntenal (in years) Betwee·n. tile �D�e�~�·�e�l�o�p �m�e�n�t� 

of Various Stages 

B2-B:1 1.09 
�B�:�;�-�B�~� 1.55 
B4-B3 3.19 
B2-B.; 5.83 

�P�~ �P�H�:�;� 0.97 
PH:a- PH 1 1.25 
�P�H �4 �- �P �H�~� 3.25 
PH...- PH-- .. 5.47 

B:r-M 2.36 
:Brr-AH 0.41 
�B �:�:�; �P �H�~� 0 .33 

Table V shows the comparison of the 
results of various studies with our study. 
Nicholson and Hanley (1953) studied 
the secondary sex characters in America, 
Tanner in Briti sh girls. We can see that 
the Breast development starts at an 
€arlier age in I ndian girls in comparison 
to British gir ls, but it takes longer for 
:hem to complete the development. Simi
larly, for the pubic hair Indian girls take 
longer to complete the development of 
pubic hair in comparison to western girls. 
Ivfenarche was recorded at 13.40 years in 
our study and AH at 11.45 years. In a 
study of ICMR in Madhya Pradesh the 
mean age for the pubic hair to appear 
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TABLE V 
Comparision of the Results (111 Years) of Variou.l Studies With the Present Study 

Name of B2 
Study 

B5 R.;-B5 PH2 

Nicholan & 
Havley 
(1953) 10.6 13.9 3.3 11.6 
Tanner 
(1959) 11.15 15.33 4.18 11.69 
Kaul ( l'J I-.! 10.99 17.37 6. 38 11.48 
Present 
study 11.04 16.87 5.83 11.37 

was 12.23 years but as the stage of ap
peara:ace of PH was not studied it is not 
possible to compare with this study. The 
ICMR results for the appearance of 
axillary hair in Madhya Pradesh was 
11.43 years similar to our study and the 
age for menarche was 12.96 years. 

PH5 PH2-PH5 M A. H. B2-M 

12.8 2.2 

14.41 2.72 13.47 2.32 
16.77 5.29 13.57 11.53 2.58 

16.84 5.47 13 .40 11.45 2.36 
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