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ABSTRACT 154 Punjabi infants (86 boys; 68 girls), bom
in Chandigarh between 1978 and 1981, have M-
sured every month during the firsi year of life for body
weight, erown-heel lengih and head circumference. The
statisties of the variables and their increments in terms of
average increases during the first and last halves of the year
a5 well as over the whole year, and some of the comelations
have been discussed.

Somatometric measurements are the widely
recognized indicators of health status in grow-
ing children. A meaningful appreciation of the
current status of children's health can be pro-
vided by their rate of growth (velocity). In moni-
toring infant growth, the distribution of growth
velocities derived from serial (longitudinal) mea-
surements carried out every month on normally
growing infants is believed to be immensely
helpful (Boryslawski, 1988; Healy et al., 1988).

In this report, we present the statistical val-
uwes of three measurements (body weight, crown-
heel length and head circumference) and their
monthly increments alongwith their correlation
coefficients.

MATERIAL AND METHODS

The sample consists of 154 infants (84 male;
68 female) of Punjabi parentage living in the
Union Territory of Chandigarh, North India.
These subjects, born between 1978 and 1981,
were followed up at one monthly intervals with
atolerance of 3 days. Some aspects of the growth
of these subjects, 92.2% being first-bomns, have
already been reported (Bhalla et al,, 1985 a,
1986; and Bhalla et al., 1987).

The data are presented at monthly intervals
in terms of the mean and standard deviation (SD)
for three measurements -body weight (BW),
crown-heel length (CHL) and head circumfer-

ence (HC), and their increments according to
gender, Some of the correlation coefficients have
also been given.

RESULTS AND DISCUSSION

Average Increase in Body Size During the First
and Last Halves of Infancy (afier Meredith,
1978)

Body growth is much more rapid during the
first & months after birth than during the suc-
ceeding 6 months, The average gains from birth
to the middle of first year are about 4 kg. (M
=4.4 kg.; F=4.03 kg.) in BW, near 17 em. (M=
17.2 em.; F= 16.4 cm) in CHL and about 8.2
em. (M=87Tem ; F=80cm.)in HC. Between
age 6 and 12 months the average increases are
less than half as large for the three measures.

Growth Rafe

The increments (velocities) of the three traits
are generally higher in male than female infanis.

Table 1@ Mean and Standard Deviation of body weight,
crown-heel lemgth and head cireumference In
86 Punjabi male infants

Age Body weighi Crown-keel Head cir-
marihs lemgth ClifErence
gl femy ficw)

X Ll X S0 X ik
0 254 035 4906 174 330G la2
1 3B4 048 53B4 233 3655 L
2 481 D058 5745 236 3E26 103
3 561 066 6049 240 3963 1.0
L] 631 092 6281 242 4077 1.44
5 686 084 G460 244 4173 17
fi T35 900 6623 240 4264 123
T .70 DAT  GAT.TE 240 43128 126
S E00 107 6902 250 4378 123
9 B2 105 T0L2Y 251 4420 1.23
11} E50 090 TiL4% 152 4468 124
i1 75 L0 TIAT LS00 4506 1.24
12 895 1.0 TIRT 149 4560 174
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Table 3: Mean and Standard Deviation of body weight,
crown=heel length and head cireumfderence in

68 Funjahi female infants
Age Body weight Crown-heel Head eir-
months Tengik cletfErence
ik ficm) fewi)

X 50 A D X i)
] 100 034 4897 14 3372 043
1 3B0 058 5352 LAY 3595 106
2 463 035 5704 LY O MTMLOLIY
3 536 063 5970 2446 3B 136
4 595 069 6182 251 3591 132
5 654 072 6378 229 4096 133
f T.03 0BT 6536 228 41,73 138
7 TA6 094 6680 251 4241 136
g ThH6 D94 6E06 253 41E4 143
9 T8l D46 6944 264 4334 141
)] EI1E 097 7053 271 43T7@ 138
I E47 098 Tle0 267 4403 141
i2 873 096 7178 158 4430 142
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Table 3; Mean and Standard Deviation of monthly in-
crements of body welght, crown heel length
and head circumference in B6 Punjabi male

infants

Age Bedy weight Crown-kee! Head clr-
imterval, lemgih cumference
monrihs kel fim) fiem)

X S0 X S0 X 50
0-1 0% 038 477 223 258 110
-2 0 027 L6l 1.72 1L.71 0.56
23 0By 030 303 1.0 .37 0.56
Jed 0.7 024 X3 0BG 13 037
4-5 (.55 0.27 1.850 0.79 097 085
56 049 029 L6l 07T 091 D46
6T 034 021 1.7 076 064 030
7-E 030 023 1.24 08 050 02T
E-5 027 0a9 121 076 D42 01
a-10 023 021 1.2 06E D47 023
1311 025 020 117 064 D39 D32
1112 020 02T 121 1.29  D.54 127

Sexual dimorphism (after Wolanski, 1965) in-
dicates that differences between male and female
infants according to age are not unidirectional
for absolute values (Bhalla et al., 1985 b) as well
as for increments. Higher male ascendancy is
seen during early months after birth {upto 4
months), while female ascendancy is visible be-
yond @ months. In the Zurich infants, Gasser et
al. (1991 found that boys had a higher velocity
for the first 6 months or so in all variables con-
sidered and approached that of girls in the sec-
ond half of infancy. This had earlier been indi-
cated by Heierli (1960) as well as by Tanner et
al. (1966) and Kantero and Tiisala (1971).
With the exception of the carlicst months of
life, the increments generally decrease with age.
In both male and female infants the increments
in BW are higher in the second than during the
first month. For CHL and HC the greatest incre-
ments are seen between birth and first month of
life in both sexes. Thereafter, the growth veloc-
ity generally slows down (Tables 3 and 4),
Using the ‘structural average curve' tech-
nigue (Gasser et al., 1990; Kneip and Gasser,
1989 ab) Gasser et al. (1991), in their Zurich
longitudinal growth study, detected that the over-
all pattern for all variables considered during in-
faney is that velocity drops sharply afier birth,
followed by a kink to a more gradual develop-
ment between T and 12 months. Using a differ-
ent statistical method, Kartberg eval. [1987) also

Table 4: Mean and Standard Deviation of manthly in-
crements of body welght.cromn-heel length and
head circumference in 68 Punjabl female in-

Tants

Age Body weighi Crown-kee! Head cir-
Imtereals, length clmfErence
manihs kgl ) fiewm)

A S0 X Sy X 50
Q-1 080 030 435 155 1322 D95
1-2 083 041 37 108 1% 0a
2-3 073 026 266 107 123 05
34 0.5 026 211 085 0 043
a-5 i 0.26 1.94 0497 1.05 043
56 048 028 160 082 077 029
5-7 033 024 145 07% 068 033
7-8 03 017 L2 5 044 020
g9 024 021 138 062 050 030
9-10 028 029 109 05T 037 023
1011 029 02 10Y 060 041 033
11-12 026 021 118 093 026 043

found a similar pattern in their Swedish longitu-
dinal growth study, but identified a spurt in the
period of most drastic change not seen in the
Zurich data.

The general irend of decceleration in the rates
of growth for the three variables considered here
from one month onwards does not depict a regu-
lar and rapid tendency as reported by Roche et
al. (1989) for weight and recumbent length in
the Fels longitudina] study.

The 58D values of BW generally increase with
age upto § months in male infants and upto 11
months in female infams (Tables 1 and ). The
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SDs for CHL increase among male infants dur-
ing the first quarter of infancy followed by a
peneral decrease with age over the next four
months, For female infants, the SDs for CHL
depict an increase with age upto the first 4
months to be followed by a decrease during the
next two months, An increase between 7 and 10
months is followed by a decreasing tendency in
the next two months. A similar undulating ten-
dency in the SD values for HC is visualized for
both sexes.

The 5Ds of increments ( Table 3 and 4), thus,
generally show a decreasing tendency with age
and no perceptible sex differences are seen. As
pointed out by Boryslawski (1988), this suggests
that the child tends to remain in his or her indi-
vidual development “canal’,

Correlations

Correlations for BW, CHL and HC at birth
and the following monthly intervals are depicted
in table 5. Correlation values for these three vari-
ables for both male and female infants show a
general decrease with age upto around & months
followed by a general stationary tendency upto
the end of the first vear of life. Correlations ac-
cording to monthly ages during infancy in fe-
males for BW and CHL are generally higher
while those for HC are lower than those fior the
male infants.

Correlations between increments in succes-
sive age intervals depict no general trend (Table
f); in the successive age intervals both the value

Tahle 5: Correlation coellicient for body weight, erown-
heel length and head clreumifcrence at birth
and monthly Inerements of these traits

Males Females
vl Birth  Birth  Birth  Birth  Birth  Birth

wight  CHL HC  weight CHL HC
-1 002 033 045 007 031 036
|-2 007 006 003 014 023 0.0

-1 007 013 003 001 0 01
14 ogs 003 008 012 012 007
45 008 008 007 004 02 021
56 007 0ps 004 022 007 00M
6-7 002 -0 <005 031 027 -0.08
-5 002 002 006 022 018 021
-9 0,02 004 «0.23 015 007 <019
G0 002 0 os  -013 020 008
1011 <002 0004 0005 008 030 -0.09
11=12 008 -012 006 004 039 002

and the direction of the comrelations alter, This
may indicate, following Boryslawski (1988), a
confirmation of the compensation of develop-
mental retardation in infants who were once re-
moved out of their genetically determined ca-
nal. This seems to receive further support from
the negative and significant correlations of CHL
and HC in the first month of life with those at
birth.in both the sexes (Tables 5 and 6). This
would suggest that a newbom with a bigger body
size in terms of CHL and HC, achieved due to
the benevolent intrauterine environment, sooner
returns to his or her developmental canal during
the first month of extrauterine life. Increments
of the more labile variable represented by BW
do not correlate with BW at birth among the
Punjabi infants of the present study.,

Table 6: Correlation coelficients for Inerements of body
weight, CHL and HC in subsequent age inter-

vals
Intervaly Males (n = 86) Females fn = 68)
Body CHL HC Body CHL HC
waipht Weight

1w 1-2 007 -0.41 -0.37 <061 -0.09 008
1-2w I-3 020 -0.12 004 O 006 QN
2-3v 34 0.0% 0018 006 007 DS C0U1R
I vwdd 019 0012 073 06 DS .08

45 5 012 021 003 021 013 D14

S w 65T 04 090 006 000 0000 0015
6T w T8 ST <0003 0013 0002 40025 002
T-Hw gD A3 029 0,02 -0.21 <001 021
B-9w 010 a0 002 008 -001 002 002
B-10v 10-11 008 003 007 004 009 0.04
10-11 v 11-12 004 -0.15 <023 -0.08 001 0537

Healy et al. (1988) point out to the existence
of a high correlation beetween mean values in
subsequent age intervals, which become quite
low for increments in the subsequent age inter-
vals. An indication to this phenomenon may be
visible in our study in the values of correlation
coefficient for the three physical variables con-
sidered between birth and one-month (Table )
and for increments in the successive monthly age
intervals (Table 6).
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