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ABSTHACT In thiz paper an aftempi has heen made to
highligh the initistion and development of puberial char-
acters, such az male penifalia, psbic hair, fazial hair and
axillary hair during adolescence among 200 Bhil boys aff
Rajnsthan using the scales ol Tanner. The patlern ol devel-
apmient of iein age of pabernial characters in the sequence
are genialia (1545 years), pubdc hair (1633 years), facial
haar | 1760 wears ) and axillary bair (17,95 vears). The mean
duration of the varions stages ol prmary and secondary
sexual characters indicabes thal the mataration of genitalia
takes longer time | 5.9 years ) followed by the pattern of pubac
huair (5.4 years), facial hasr (2.6 vears) snd axillary haar (2.1
vears). The beye who advanced in pubertal development in
each year of age 1o that of boys of backward sre compared
with e growih charactenstics such as height veriex, weight,
hiscromuinl bresdth and hip widih and the results are Found
1o ke higher Tor advanced boyvs o all ages. The present re-
sults of puhertal signs when compared with available Endian
samples and American Bboys the tribal Bhil boye lag behind
Armerican bove and most of the Indian samples.

INTRODUCTION

Pubertal development is an important phase
during adolescence, The period of pubescence
influences growth characters during adolescence.
Blamy of growth studies at adolescence in India
have nod given much attention so far to highlight
the association of pubescence with adolescence
Sharma. 1970; Kaul, 1971; Prabhakar et al.,
1972 Malik and Singh, 1978; Kaul et al., 1982,
Kanl, 1987; Choudhary ct al., 1994). Adoles-
cence and pubescence are intimately linked to
each other as that of growth and development.
Physical changes ocourring through pubertal de-
velopment, stages of primary and secondary
sexual characters are not well reported for the
reasons of difficulty underlie in rating each stage
of the scale (Tanner, 1962, 1978). It is important
torepor the association of adolescence o pubes-
cence where most adult differences in morphaol-
ogy, composition and performance have their
genesis (Malina, 1974). Furthermore, adoles-
cence is relatively anew phase of growth wherein
hormones from the gonads and adrenal combine

with growth hormone to produce the adolescent
spurt (Tanner, 1977). The present paper is in this
direction to show not only the developmental
aspects of pnmary and secondary sexual char-
acters, but aiso the influence of pubescence on
ceriain growth characters during adolescence,

MATERIALS AND METHODS

The materials for the present study are 900
Bhil boys spread in 9 age-groups, e, 11410 194+
vears., The study concems the entire Bhil, the
largest among the scheduled wibes in India and
samples have been drawn from Udaipur district
of Rajasthan where subjects of the study face the
best available environment. Only normal and
apparently healthy boys are included in the sar-
vey. Considerable care has been taken for
minimising errors n estimating the date ofbirths,
The results of cross-sectional study covering
growth and physical changes during adolescence
among these boys are discussed elsewhere
(Reddy, 198%), To highlight the present paper,
incidence of only four pubertal characters such
a5 male genitalia, pubic hair, facial and axillary
hair are considered. The stages of pubertal de-
velopment of all four characters are rated and
recorded using the scales of Tanner (1962, 1978).
Statistical considerations like percentage distri-
bution, means, standard deviations and ‘1" 1ests
are applied for proper evaluation of data.

RESULTS AND DISCUSSION

The attainment of selected puberty signs of
the Bhil boys at different ages have been pre-
senfod in tables 1 - 8. Results indicate that among
subjects of lowest age category (1 1+ vears) only
12,07 of boys are in G-2 siage of genitalia de-
velopment. Although G-3 appears at 12+ years
of age, its frequency is quite low (15.0%); G-4
appears at 13+ years of age and G-5 appears at
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the age of 17+ vears (Table 1). It can be iner-
preted from the same table that the development
of genitalia is slow among the Bhil bovs because,
atonly 194+ vears of age 100.0% of the bovs are
in adult stage (G-5).
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its lowest frequency (5.0%). The frequency has
reached its maximum({ 100%) at the age of 17+
vears, The maximum frequency (54.0%) is ob-
served from age 14+ 1o |5+ years; where as mini-
miwm increase (6,0%) is noticed from 16410 17+

Tahle 1: Percentage frequency distribution of different developniental stapes of pubertal characters by age in Bl

by

Developremiol dages of Ape in o

puberial eharaciers i+ i3+ 1i+ Fd+ Fi+ fa+ I+ I8+ ¥+

Initiation of Cenitaliaf) lrog T S&4O po0g Lk 1000 1000 TG 1000
G- E®.Q 29.0 4.1 - - - - = -
-2 1Z.40 360 1.4 ] - - -
-3 = 15.0 49,0 2.4 27.0 4.0 = -
(-4 = . Gl 3.4 T73.0 96.0 5.0 1.0 -
-5 - - - - - - 130 9.0 10000

Appenrance of Pubic Hair{PH) 1.4 LI RT] G50 4.0 1000 1000 1000 1000 104D
PH-1 R Tir.o 150 6.0 - - - .
PH-2 1.4 K[| [N 5.0 4.0 E - - -
PH-3 . 5.0 34.0 7. 4.0 . - =
FH-4 - Q0 40 520 910 430 -
FH-5 - - . . - - 5.0 570 1000

Appearande af Facial Ham{FH) - - i I 5.0 94,0 1000 1000 1D
FH-1 - - a5.0 G900 15.0 .0 = = -
FH-2 - - .0 310 LAR] 43.0 k7.0 L4.0 .
FH-3 - - - . . 1.u 13.0 RE.0 1000

Appearance ol Axillary Har{ AH) 15.0 440 &7.0 10000 ¥0D.0  LDD.0
AH-I K50 56.0 3310 - = s
All=1 15.0 d4.0 G660 7.0 48.10 1.
All-3 - - 1.0 30 31.0 990

B 00 for all characters

Pubic hair among the Bhil boys has madeits
first appearance as carly as a the age of 11+ vears
wth ins lowest frequency. Only 1 ®aof the boys
at this age have developed pubic hair. The fre-
quency reaches its maximum ( 100%4) at the age
ol 17+ years, In other words, by this age all the
boys are found 1o attain adult pubic hair (Table
1. A detaled examination of the development
of pubic hair reveals that while only one boy is
in PH-2 stageat 11+ years of age, 60,0% arg in
PH-2 stage and 5.0% are in PH-3 stage at 13+
vears age. Among the bovs of 11+ to 13+ years
nobady 15 found in PH-4 and PH-3 stage. While,
34.0% are in PH-3 stage and 9.0% arc in FH-4
stapgeat 14+ years age, 48, 0% and 52.0%; 4.0%
and 91.0% respectively are found in these stages
at both 16+ and 17+ years of age; where as, last
3 age groups i.c., 17+, 18+and 19+ show attain-
ment of PH-5 stage indicaling the gradual devel-
opment of pubic hair with increase of age,

Facial hair among the Bhil boys has made iis
first appearance later al the age of 13+ years with

years of age (Table 1). A close observation of the
development of facial hair reveals that while only
5 boys are in FH-2 stage at 13+ vears of age,
1.0%is in FH-3 stage of facial hair development
al 1o+ years age, Among theboysof 11+1i0 12+
years none are found to have any development
of facial hair. Further, while age-groups
from13+o 15+ years, none are found in FH-3
stage but are distributed in FH-1 and FH-2 stages,
Age-groups from 17+ 1o 19+ years all have at-
tained the FH-3 stage indicating the gradual de-
velopment of facial hair,

Similar is the case with the appearance and
development of axillary hair (Table 1), The in-
cidence of the development of axillary hair in-
creases with the increase ofage. Al 14+ vears of
apewhileonly 15.0% of the boys are found with
axillary hair, 48.0% of theboys of 18+ yvears have
d.cv:lnp-ud this trait, At 19+ years of age all the
boys are found to have developed axillary hair.

Table 2 presents the avérage stages of pri-
mary and secondary sexual characters by age.



FUBERTAL DEVELOPMENT DURING ADOLESCENCE

There scems to have a definite iming and se-
quence of initiation of cach stage of all charac-
ters, Accordingly, all the stages of genitalia
commences before the respective developmen-
tal stage of pubic hair. Like the same, timing and
soquence is seen in case of facial and axillary
hair, where facial hair advances 1o axillary hair.
However, the initiation of these two characters
begins at a later siage of adolescence, possibly
after the spurt age completes. One notable fea-
ture of this table is, though the imitiation of any
of the four charcters develops at a particular age,
but the maturation completes by 19+ years
among Bhil boys. The acteal duration of each
stage of specific character is shown in table 3,

Tuble 1= The average altainnient stage af prinwary and
seculary sevual characers by age

Aye in FPrbertad characiers ©

years  Giemitelie  Pubic halr Facial hale Avillary hair
10+ 1.12 1ol 1.4 (W
124 1. K& 1.2 1,06 (Wi
134 2.57 |70 145 .0
14+ %24 1.4 1.31 I.15
15+ 337 120 1.ES .44
16+ 3 H4 15 144 168
17+ 435 4,01 213 Lol
1k« 4.59 4.57 184 1,31
19+ 5.0 500 R 3,00

Table 3 shows the details of attainment of de-
velopmental stages of primary and secondary
sexual characiers and the average period covered
in completing each stape respectively. The able
highlights that an average Bhil boy takes about
si% vears to reach the adult stage, of genitalia
maturation, after the first descending of testicles
and slight enlargement of penis. Considening the
duration of each stage, from initistion to middle
stage (i.c., from stage 2 to 3) the mean duration
is shorter, while. the rest of stages (i.c., from
stage 4 to 5) the duration is longer. The same
trend is seen in case of pattern of pubic hair de-
velopment, Here also the average Bhil boy takes
about 5.4 vears to reach the adult pattermn of pu-
bic hair distribution, alter the first appearance of
pubic hair. In case of panam of facial and axil-
lary hair development, it is interesting to note that
ihe initiation of development takes place ol alater
stage than that of genitals and pubic hair and come
pletes their maturational time along with them.

July 2001 - 169

Table 3= The mwean duration of the various stages of pri-
mary wnd secendary sexual characters

Stages of  Aiohowers S50 Period covered  Afeanr
puherral af duration
characiers  mem age in years

LCienitalia klaturation

F 12K .77 From stage 2t 3 |.4
3 14.2 %6 From stage 3to d 1.9
4 16.1 1.0} From stage 41 % 1.6
5 1.7 075 From stage 2t 83 3.9
Fattern of Pubic Hair
2 137 E3 From stage 2o 3 1.9
3 15.5 .54 From stage Yto 4 1.3
4 17.1 1.06 From stage 4to § 30
i 19,1 .60 From stage 2o 5 5.4
Padiern of Fagial Hair
2 16.3 L1 From stage 260 3 2.6
i 1R 0.GH
Fattern ol Axillary Hair
2 16.% 116 From stage 2103 2.1
k| 1%.0 [y

Anattempt is made in the present analysis o
see the effect of pubonial development on impor-
tant growih characters during adolescence. This
can be bener understood only when the boys of
ench age arc divided in 10 two groups namely,
advanced and backward, on the criteria of their
puberial development and cspecially genitals and
pubic hair as shown in the table 4. The critenais
chosen in such a way that the two groups form
as near 3 per cent of the samples and they shaw
the most marked distincion in pubenal develop-
ment,

Table 5 presentis the differentials in various
growth characteristics, like, height vertex.
weight, biacromial breadth and hip width. The
results of the table clearly mdicates that the boys
more advanced in puberal development appear
1o have attained significantly higher value in cach
growth character than the backward bovs. This
demonstrates that the hormonal influence over
pubcrial characters also influences bodily char-
acters in rapid growth at adolescence. This as-
sociational growth study is important for better
understanding of human growih processes.

Mean age of adull appearance of pubertal
characteristics reveals that gonital development
i5 the first sign of puberial characteristics 1o ap-
pear and attain maturity among the Bhil bovs at
the mean age of 1545 vears followed by the de-
velopment of pubic hair a1t 16,33 years and
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Table 4: Disiribation of samphe size, stages of pubertal develog
oys (Advaeed and Backword) in each vear of age

i (Genitalls and Pubic halr)  of fwo groups of

Age

Seompde Stages of pubertal development (ddvanced)  Sample  Stages of pubertal developren (Backvard)

(Yearsl  size Crerdtalis Pubic hair size Crenifaiis Pubic hair

11+ 12 2 1 HE 1 I

124 3 &3 182 pll 1 |

154 55 i 2 45 182 I

14+ il 4 i 9 % | &2

154 T3 4 &4 7 243 3

6+ 52 & 4 48 k4 3

|74 15 5 4 &5 4] 4 &4

1K 57 ] 5 43 45 4

Table 5 Mean differenee of growth characteristio of two groups of boys (Advanced wad  Backward) differ i pu-
bertal developnicnt in esch year of wpe

Age in Pubertal

Cerowih characteritiics

ey developmen Hedght verlex (emil Welphe ikg) Blacromial breadilyem) Hip width el
LE) S0 [} M S, I M 0, I IiE) s, I
11+ Advanced 1337 16 49 LI W2 0.4 120 02
Backward 1310 29 7 241 18 27 278 n.3 43 g2 13 3
12+  Advanced 1364 2.4 6.0 L2 WE O 27 u%
Backward 131 27 %% 203 s *T w2 or T oqw g0 T
I3+  Advanced 1412 37 2ms 17 R 13 15 LD
Backward 1381 21 3 21 11 ¥ 97 g1 R oy g3
14+ Advanced 1450 2.5 54,5 16 ila 1.4 156 [IR)
Backward 1457 22 'Y 5y 2 TR s gz Roqgn g P4
19+  Advanced 1555 36 W1 48 w1 2 AR
Hackward 1582 43 ™ sxy ozs  ED o337 g L 254 1 22
W6+ Advanced 1595 1% 434 41 o BT 29 o 17E 14
Backward 15391 10 LT 3333 18 Ay oz E
17+  Advanced 1635 313 461 36 119 W3 LI
Packward 1616 41 2 491 16 ¥ e 18 B 3. gz 28
LEL Advanced 1649 54 a5 47.4 33 3.4 156 1.% 3.2 8.5 1.1 20
Backward 1607 4.7 SR A L T I L1 :

facial hair at 17,60 vears (Table 6). Development
of the axillary hair is the last among the four signs
stucdied, which has attained maturity at mean age
of 17.95 vears.

It has not been possible to compare the

imponance to mean or median age of adult at-
tainment of puberty signs. Accordingly, the Bhil

Talkle 7: Comparizon of age of various puberty signs
anaong different samples of Indian boys

present data on pubenial development stages of  Sample Puberiy vigins -

primary and secondary sexual characters With .0, Geulo Puble Facial Axillary

available Indian dama (Table 7) as the methods ralia  hair  haic hair

employed by them differ considerably. Some Rajusthan 1545 1633 1760 1705 Presest study

authors although considering Tanner’s scoring Bhil hoys _

rates yet for comparison purpose they have given ~ Jabalpar | 9.83 10,56 13,41 Kaul et al., 1980
Chaddi boys 13.45 1533 Singh . 1980

Table & Mean age of the adult appearunce of different {Himalavan

pubirty signs in Bhil boys regian)

Fuberyy signs rm—— E:rﬁ::-im‘ 14,60 1458 ICMR, 1981

Genitalia (G) 15.45 India urban 1382 - 1425 ICMR. 1984

Puhic hair (PH) 16.33 (poobed) boys

Facial hair (FH} 176 Kesspat 1340 1344 - 1577 Choudhary o

Axiillary hair (AH) 17.95 tribial Doy al, 1994




bovs appear to lag behind all others, namely,
Tabalpur urban bovs, Gaddi boys, Orissa urban
bovs, Indian urban and rural bovs and Koraput
tribal boys, However, there appears (o be some
methodological problem in making comparison
in this way,

It is, however. felt necessary to compare the
data taking the stages of development into con-
sideration. Such comparison s possible only with
the data available with Fels Research Institute
American bovs (Revnolds and Wines, 1951) as
provided in the table 8. The Bhil boys appear 1o
lag behind by about a vear in genitalia matura-
tion and about 1.5 years for the adult pattern of
pubic hair distribution over Fels Research Insti-
tule Aamerican bovs, The adolescent Bhil boys
start their genital development and also complete
maturation at a later pericd. This comparison
seems appropriate than making a comparison on
overall mtainment of adult puberty signs as given
intable 7,

Table 8 Conparizsen of adoll puberiy signs of Bhil boys
with Amierbcan hays

Paberial characier Stoge Approxiaey aie 1a pears
Ml At eamia

Cremilalia malsiration rd 12.% 1.5

] 14,2 12.5

4 1&.1 13.5

5 187 17.5
Fattern ol pubi: hag 2 137 120

L] 15.5 13.3

4 171 [EN

b} 190 16.0

S

From the above analysis it can be concluded
that considerable variation exists with respect 1o
region and population. The comparative analy-
sis also reveals that the methods followed inoas-
sessing the various developmental stages are
vared and suggests for uniform method of evalu-
ation. Oiherwise erroneous resulis would crecp
in, Therefore, it is stressed that any comparison
of pubertal characters should match with
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Tanner's (1962, 1978) pubertal mtings,
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