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ABSTRACT The paper deals with cros-sectional growth
of seven cephalofacial traits, namely head length (n=T772),
heend breadih (n=772), head circumlerence (n=775), -
pholagical facial height (n=771) and nose breadih
(n=T710) of the Beagali boys from 7.0 1o 16.0 years. Be-
sitdhes head breadih, other six dimensions show marked
increment ol population means during the years of ado-
lescence {pamicularly beiween 12.0 wo 13.0 years). The
grawth rend of the dimensions confirm well with the
cephalofacial pamtern. The findings can usefully utilized
as the base-line reference cephalofacinl data for the Ben-
gall population.

INTRODUCTION

Scientific and clinical importances of ceph-
alofacial growth data is widely recognized in
the auxological literature (Krogman, 1970,
Meredith, 1960; Goldstein, 1936; Shuttleworth,
1939; Roche et al,, 1986). From the recent bib-
lingraphy on growth studies of Indian children
{Bharati and Bharati, 19907, it is evident that
cephalofacial prowth data on the Bengali pop-
ulation are scarce. In view of this, the aimof the
present communication i 10 reporl Cross-sec-
tional growth patierns of seven cephalofacial
traits in the Bengali boys between 7 1o 16 years,

MATERIALS AND METHODS

Data were collected under a cross-zectional
growth study of twenty six body dimensions,
carried oul from the Indian Staiistical Institute
on the Bengali school-going boys of Calcutta
during 1982- 1983 (Pakrasi et al., 1988).

The subjects were chosen from among the
siudenis enrolled in one of the oldest and big-
gest schools for the boys known as Scollis
Church Collegiate School, situated in the north-
ern part of Calcutta, The school was established
Iwy a Christian Missionary in 1832,

The school enrolled over 4,000 Bengali stu-
dents, distributed from class [ o X, They belong
to the middle and upper-middle class Hindu
families with varving caste affiliation (Brah-
min, Baidya, Kayastha and scheduled caste etc.
groups). Altogether 856 boys, aged 7.0 10 16.0
years, were participated in the study. From this
sample, 84 boys were excluded due 1o major or
minor illness or other kinds of physical incon-
venience during the measurement session.
Thus, the final sample size remained to be 775,
on which the analysis was performed. Age dis-
tribution of the subjects according to the mea-
surements, are shown in tahle 1,

Tahle 1 ; Distribution of the sample by age and anthropometric measurements

Measurements Age (im years) Tiral
o Q0 80 Jog 10 120 130 144 130 16l
Head length 58 ¥ 95 a7 G 3 w2 8 Ta iz 172
Hend breadih b1 82 a5 &7 G o3 g2 B 70 a2 172
Hend circumifernsnce b1 ¥ 93 a5 o4 92 BY Y 70 R I ]
Morphological focial beight 59 B2 93 47 o4 93 o2 RG 69 32 T
Bizypomatic breadth 58 ¥ 95 a7 91 93 2 B9 70 iz TH
Mase helght 59 g2 93 &7 g 3 92 ] 9 iz I
Mose breadih 59 g2 93 a7 k] o3 ol B 69 32 710
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Two major sc1s of data were collected dur-
ing the survey :

(i) Sociceconomic and (i) Anthropomet-
ric. Sociegconomic data from 600 households
were collected by the author through house vis-
its and by canvassing questionere schedules to
the guardians of the students. The items were (1)
Date of birth of subjects with documentary ev-
idence, (21 Age of the parents, (3) Size of the
family, (4) Size of sibship, (5) Parity of birth
order of the boy, (6) Number of younger and
elder sibs of the subjects, (7) Mo, of earners in
the families, (8) Per month expenditure of the
family. In addition, data on the frequencies and
qualities of foods and drinks taken by the sub-
jectin last twentyfour hours were collected by
a recall questionere method, recommended by
Weiner and Lourie (1969).

Ascertainment of Age @ Correct assessment
of age was Lthe prerequisite of this study. Age of
the school boys was ascertained from the dis-
charge certificate 1ssued by the hospital or nurs-
ing home {(as the case might be). This was ver-
ified in two occassions : one during their house-
visil and the other, during the time of measure-
ments.

Collection af the Anthropometric Dara : An-
thropometric data were taken from the school
boys, with prior intimation through call letters
and subscquently the subjects were asked 1o be
present at the time of measurement with their
birth certificates. Following the full list of
Weiner and Lourie (1969), the measurements
were laken by the author during the school
hours and also in holidays inside the school pre-
misces. Head length, Head breadth and Bizygo-
matic breadth were measured with the spread-
ing calliper. Morphological facial height, nose
height and nose breadth were measured with the
slide calliper and Head circumference was
measured with a steel tape.

Measurement Session : Target date of mea-
surement was gencrally birth days for all the
subjects. Due Lo some organisational restraints,
il was not always possible 1o maintain this Lar-
get. Mevertheless, 30 per cent of the subjects
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were measured exactly on their respect birth
days, while rest of the boys were measured 3
days before or after the dates of birth. Because
of strict adherence of this condition of deter-
mining appropriate measurement of a subject
according to his birthday, session of the anthro-
pomelric measuremenis had to be kept contin-
wed throughout the period extending from April
1982 to September 1983, Accordingly, the re-
sult of the study has been referred to exact age
points (7.0, 8.0 years... etc.) and not to age
classes.

Technical Ervor of the Anthropometric Mea-
surements @ In anthropometric studies, impor-
tance of obtaining intra or inter-observer error
of the measurements becomes necessary in or-
der to check the reliability of the data (Malina
etal,, 1987; Bogin and Mcvean, 1981a). There-
fore, intra-observer or technical errors of the
measurement were computed for the five mea-
surements. A number of subjects ranging from
B to 10 years were measured by the author twice
a day with | to 4 hours apart from the time of
initial measurement. The following formula has
been used to calculate technical error (T.E.) of

the measurements,
TE. of mexsurements | ¥ D
2N

Where N = sample size; D = Difference in
measurement between the iwo occassions. Val-
ues of T.E. of the measurements have been in
table 2.

Age-specific means, and standard deviations
of all seven cephalofacial traits, between 7to 16
years, have been compuied in order to show the
cross-sectional growth pattern, In addition,
three indices— Cephalic index, Morphological
facial index and Nasal index were derived from

Tahle 2: Technical error of the anthropometric mea-

surements
Measuremerns? N T.E fcm)
Head lengih & L]
Head breadib g 0.0l
Head circumference [11] 0.07
Maorphological facial height Q9 .06
Bizygomatic breadih g .01
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the measurements to show the change in head,
face and nose shapes, during the same age pe-
rods.

All computations have been performed by
using the Biomedical data processing package
{Dixon etal., 19940),

RESULTS AND DISCUSSION

Cross-sectional growth of seven cephalofa-
cial traits are presented in table 3. Mean value
of these traits, as a whole, increases steadily
from 7.0t 16.0 years, but with few exceptions
{e.g. head breadth between 9 w 10 years and
between 15,010 16,0 years; nose height between
9.0 w 10.0 years etc.). The decline of means
appedrs 1o be due to cross-sectional nature of the
data set,

Total population increment (between 7.0 1o
16.0 years) for head length, head breadth, head
circumference are 1.21 cm 0,42 ¢m and 3.14
cm, respectively. Such small magnitude of in-
crease is biologically expected, because it is
known that more than 96% of adult values of
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and (0.55 cm, respectively). In the facial dimen-
sions, total population increment for morpho-
logical facial height, bizygomatic breadth, nose
heigh, and nose breadth are 1.69 cm, 1.40 cm,
1.01 cmand 0.59 cm, respectively. This is note-
worthy that bizygomatic breadth and morpho-
logical facial height manifests more or less sim-
ilar increments till between 11.0 to 12.0 years,
Thereafter, Le. from 12,0 to 13.0 years, a con-
siderable difference is noticed between the val-
wes (0,42 em and 0,24 cm for bizygomatic
breadth and morphological facial height, re-
spectively). Further, between 15.0to 16.0 years,
the increment for bizygomatic breadth is small-
er than morphological facial height (0,01 cm
and 012 cm, respectively). Thus it confirms
that growth of face ends earlier in width than
length (Miklashevaskaya, 1966). Unlike ceph-
alic index, mean facial index increases with age
{table 4) which suggesis a gradual lengthening
of face. With respect to growth of nose, adoles-
cent acceleration is less distinet for width than
length. The decline of mean nasal index (Table
4) suggesis a gradual elongation of nose shape.

Table 3 : Cross-sectional growth of cephalofacial dimensions of the Bengoli boys (in cm)

Age  Head Tengih  Head breadth  Head circum- Morphological’  Bizygomatic  Nose height  Nose breadrh
{yrel ference Sacial height Breadth
Mean 5.0 Maam 5D, Meam S0, Mean 50D Meam 3D Mean 50 Mean 5.0
70 1684 064 1441 060 4920 152 552 051 1041 050 405 042 295 020
RO 17.04 059 1449 0.9 50001 235 075 0.47 11.84 046 422 039 306 020
an 1704 076 1468 059 5008 1M 990 055 1X04 044 435 045 308 020
100 1736 079 1465 047 5045 141 997 048 1204 045 433 040 302 021
110 1741 060 1468 .52 5074 158 10,10 0.55 12,27 050 446 039 317 012
120 1746 049 1474 061 5092 150 1028 061 1241 054 434 D41 321 021
130 17.75 DAT 1483 %3 5161 L4l 1070 0.52 12.65 (.45 482 038 3130 025
140 1778 065 1485 056 5166 130 1083 059 1277 053 4% D40 341 027
150 1803 065 1495 064 5221 158 11.0% 0.59 1300 0,52 503 039 3152 0217
160 1505 0.5% 1483 063 5234 131 1121 047 1300 056 506 D3R 354 026

these dimension is reached by 10 years of age
{Tanner, 1962). The decline of mean cephalic
indices is suggestive of faster growth in length
than breadth (Miklashevaskaya, 1966). For
head circumference, although the population
mean increment is highest during 7.0 to 8.0
years (.81 cm), nevertheless, between 120 1o
13.0, the increments are also notable (0.69 cm

Evidence for the existence of growth spurts in
different cephalofacial dimensions are avail-
able from the longitedinal studies (Tanner,
1962; Roche, 1977; Burke and Hughes-Lawson,
1988). But this is important to note that in this
cross-sectional study, besides head breadth, the
remaining traits have manifested consistently
greater population increments during the years
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Tabbe 4 : Cross-sectional growih of cephalofacial indices of the Bengali boys

Ape Cephalic index Muorphalogical index MNueal dredex
{in pears) N Mean 0. N Mean LN N Mean 50
.0 58 &57 4.34 A8 LY 423 59 T14 g1
B R3 851 420 B3 B4 1H3 R3 T3l 8.58
9. a5 &7 415 a3 B3 4.70 a3 T4 789
10,k 67 4.5 415 liti] R23 198 a7 Trih 835
1o a4 f4.4 182 92 R2.5 451 a5 Tl 743
120 93 445 4.51 93 R14 4.47% a3 Ti.2 7.1
130 a2 16 4.10 Q2 Bd.6 4,71 al HA9 764
14.0 -1 RL6 192 LE] R4.9 4.25 &9 B9 E ] 4
15.0 T0 B30 4.05 649 B5.3 492 G4 s 7.77
1600 iz e 4.10 iz R6.2 4.72 iz L 6495

of sdolescence (average peak height velocity of
this population has been estimated (o be 13.0
YEArs).

Standard deviation values of the traits are
Tound trbe slightly larger during the adolescent
vears. However, they are also longer for the
indices than for the direct measuremenis.

Fig. 1 shows growth gradients of the traits
estimated from the values of percentage of
growth attained at cach age. This is clear from

the figure that breadihs of head and face are
ahead of their respective lengths althrough dur-
ing 7.0 to 16,0 years. This caudocephalic
growth gradients have also been recently re-
ported in the data on Vadabalija and Yadava
boys and girls of Andhra Pradesh (Dharma Rao
and Busi, 1993a, 1994) and on the Worli boys
of Maharashtra (Jhingon and Nath, 1985),
Mean head circumfersnce of the Caloutta
boys during 7.010 16.0 vears are observed 1o be

*T 2 8 8

% of growth gradients
o

Cephalofacial Growth Gradients

A - - : : .
H ] k] 1 11

Age (Years)

17 13 14 15

Fig. 1. Cephalofacial growih gradients
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slightly smaller than the Indian Boys represent-
el as the national standard (Indian Council of
Medical Rescarch, 1972). When compared with
other Bengali samples, rural Satchashi Boys of
West Bengal (Kundu, 1984) are found to be
showing larger means than the Calcuttia boys in
the linear measures of face, This trend, howéey-
er, is nol noticed for the transverse measures,
like head hreadih, bizygomatic breadth and
nose breadth ete. In most of the cephalofacial
dimensions, Yadava and Vedabalija boys of
Andhra Pradesh { Dharma Raoand Busi, 1993b)
are showing larger means than the Calcutia
boys during the comparable ages.

Findings of the present report would be of
relevance os reference population data in the
contexl of future growth surveys related to
vephalofacial traits of the Indian childnen,
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