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CHAPTER VI

PRESENTATION OF STATISTICAL ANALYSIS AND

OBSERVATIONS

For the purposes of reporting the anslysis and

discussio%,/the ngiables are grouped ‘together,

T <

meaningfullxiqsta?uifzwfﬁfm length and lower limb length

are grouped together—as stature includes stem length

as well as the length of the lower limbs. @hé?ﬁ%ad

circumference and chest circumference are grouped

together and birth weight and weight are treated together.

@aqﬁ measurement is considered individually first and then
'ﬁﬂ;%;gigroup.

Figures of these anthropometric measurements follow
the same order. Figures are arranged in the order of the
control groups of residence and sexes. Thqg figure a
in every group represents the urban lower class male
infants, b the urban lower class female infants, c¢ the
rural lower class male infants and 4 the rural lower class

female infants{ except in thé rates of growth where the

pattern is different.

The presentgtion plan follows the following pattern.
The central tendencies and deviations of each measurement

are given first, Followed by the percentile point

-

-

|
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estimations of the measurement, mean rates of growth

of the measurements and lastly the individual growth

curves of selected infants-male and female-superimposed

on the mean growth curves of the group. Five cases from

- both the sexes afe selected on the following baéis to
illustrate these individual growth rates. All the

individual cases selected to represent the growth &turves in the
different anthropometric measurements fupfddd:oneor more

ofirdhes foldowdag: criteria

(1) Minimum increase in the age period 1 month to 2 months.
(2) Maximum increase in the age period 1 month to 2 months.
(3) Minimum increase in the age period 14 months to

15 months.
"(4) Maximum increase in the age period 14 months to

15 months, and )
() “fhe infant whose monthly increment data ﬁ;ngQailable b

for the maximum number of ménths during the age

period under study.

T Stature, Stem height and lower Limb length
) Stature
All these measurements were taken in centimeters.

Lower limb length was not measured independently, but
for the purposes of the computation of the skelic‘iﬁdeX/
it was derived from the values of stature and Fhose of

stem length.
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Mesns and Standard Deviations : These values at each

age from 1 to 15 months are given graphically in IFigure T

a,b,c, and d.

Observations : The increase in mean values of the
different age groups with advance of age is noted. This

is in accordance with the known trend of physical growth.
Extremely wide deviations are noted in 5, 1% , and 15
month olds in the urban male infant groups. Similar wide
deviations are noted in the 7 and 15 month olds in the :
urban female infants. The rural male infants exhibit
these deviations in the 10 month olds. Unlike the urban
grdup>the deviation in the 15 month olds is not wide. >
The rural female infants exhibit no wide deviations in
§stature} ﬁ6wever the deviations tend to widen after 12 %

)

months of age, -

Percentile point estimations of Stature

These values are presented graphically in Figures IT
a, b, ¢ and d. The broken lines in the curves of the
rural groups represent lack of data,as the small N made it Z

/

impossible to compute these values for these age levels.

. Observations : The percentile lines run fairly parallel
except in 9 and lO’month olds in the urbsn male group.
There 1s wider variability in the females of the same group
in the age groups following the 11 month olds. In the
rural groups wide variability is noted in the 10 month old

male infants and 14 month old female infants.
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Rates of growth of Stature :

\

Tﬁesé rates of growth representing mean increments
and thelr standard deviations are calculated from the
purely longitudinal urban sample. The graphs illustrating
these rates of growth are given in figures IITI a,b,c, and 4.
It 1s known that mean growth rate curves conceal the
individual pattern of minimum and maximum growth rates.
Hence five selected individual growth rate curves ‘of
both the sexes afe superimposed on the mean curve of the
group in Figure IV a,b,c,d,e,f to visualise the tempo

of individual growth.

Observations : On examination of graphs in Figure III,
it is noted that the rgte of growth slows down asage
advances. The deceleration is more marked soon after
. birth and more or less levels out after the age of nine
months in all the four groups. 'The examination of the
individual patterns of stature growth show that i#spite A

of the general trend of deceleration, the periods of spurts 7

,ef growth, characterised by great 1ncreasg/ and periods bs
of rest qf no growth at all are ev1dent. In the higher 7
economic class, this levelling off, qﬁ'the deceleratlon) to
is later thaﬁglgwer socio~economic class ig both the (!l

sexes. The periods of spurts of growth and periods of

rest or decreased growth are noted.
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Stem Height

For the purposes of this study, the measurement /
of crown'rump height or sitting height is referred to
as stem height in contrast to stature and lower limb

length.

Means and Standard Deviations :

In accordance with the known trend of physical
growth, the increase in mean values of this anthropometric
measuremeneé is noted in different advancing age subgroups. 3
These values are illustrated in Figure V a, b, ¢, and d

for different months from 1 month to 15 months.

Observations : Extremely wide deviations are noted in

the 3,5, 13 and 15 month olds of the urban lower male

infants. Amongst the female counterparts of the same
grougxfthése wide deviations are noted in the 7, 10, 1% and ¥
15 month olds. In the rursl communitx/ the lower socio- .
economic male infants exihibit thﬂsrwide‘deviations in the ¢
% and 8 month olds only. Among the rural lower female

group of infants these wide variations do not seem %o

occur%. : " 7

Percentile values of stem Heights : These values are

given graphically in Figure VI a,b,c, and d.
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Observations : Percentile point estimations at the 10th
percent level (PlO) are erratic in the urban\group. In
the rural group estimations aﬁ all levels (PlO to-ng),
from 11 month onwards for.the males and 10 month onwards

. for the females seem to be erratic.

Rates of growth of stem height :

The mean rates of growth and their standard deviations
are calculated from the purely longitudinal urban sample.
This data was avallable for the lower socio-economic

group only as mentioned earlier.

Observations : The monthly rates of growth of sfem
Height are graphically illustrated in Figure VII a and b.
An examination of this graph indicates that as infancy
p;ogresses the rate of growth deccelerates. This
deceleration i1s quite sharp in the first three months_

and then gradually levels off towards the end of fifteen

months.

Figure VIII a, b, c, 4, e show the individual tempo
of growth rates of the stem height. Here the first sharp
deceleration is noted after the 4th month and periods of

spurts of growth and rest are also obseryged to occure.
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Ratios and Proportions

5
In this group of measuremen@}of stature, stem
height and lower limb length the following ratios are

calculated?

Stem~-stature Index : OStem stature index is the percentage

ratio of stem height to stature.

Skelic Index : The skelic index is the ratio of lower

limb length to stem height.

‘The.vaiues of this index for the urban and rural
group of male and female infants are tabulated in
Table IT and Table III. Table II give the cross-
sectional values and Table IIT the longitudinal values.

Table IT
Mean values of stem height expressed as a percentage of
total height, and mean skelic index (lower limb length/
stem height) and standard deviations thereof, of male and
female infants aged 1~15 months of lower socio-economic
class of A(urba@ and B @ura@ areas. Cross-~sectional ssmple.

&
URBAN
MATES FEMALES

Age N BStem Ht./Total Skelic Index N Stem Ht/Total Skelic
Ht% Ht% Index
Mean S.D. Mean S.D. Mean S.D. Mean S.D.

1 2 5 4 5 6 "/ 2 8 10 11
1 21 65.69 4.49 .53 A 29 65.35 3,21 .5% .07
2 24 65.00 1.69 . 54 O 26 64,42 1.92 .55 .05
3 28 64.79 1.66 54 o4 21 64.3%% 2.38 .56 .06
4 19 64,71 1.79 .55 L0431 63,17 3.01 .59 .08
5 27 6%.60 2.45 .57 07 21 63,74 2.79 .57 .08
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1o

1 2 3 4 5 6 7 8 9 10 11
6 34 63.24 2.2% .58 .06 15 63.09 2.65 .59 .07
7 27 63.3% 1.45 .58 .04 22 62.57 2.70 .60 .08
8 22 63,06 1.77 .59 .05 28 62.55 1.27 .60 .0%
9 20 62.86 2.07 .59 .06 20 62.71 1.48 .60 .04
10 24 62.52 2.12 .60 ..05 25 62.66 1.99 .60 .05
11 28 62.51 1.66 .60 .04 22 63.07 1.53 .59 .04
32 62,02 1.81 .61 Q05 18 62.88 2.48 .59 .06
13 25 61.92 1.44 .62 .04 23 61.01 2.39 .64 .06
4 31 61.87 1.92 .62 .05 19 61.91 1.92 .62 .05
15 18 61.35 2.83 .63 .07 21 59.88 1.77 .67 .05

390 358

: B
RURAL

1 16 65.35 2.23 .53 .05 16 63.37 2.35 .56 .06
2 20 64.54 2.18 .55 .05 17 63.47 2.08 .58 .05
3 12 65.27 2.29 .53 . .05, 25 63.16 1.8 .58 .05
4 2% 63,60 1.81 .57 .04 18 64.00 2.38 .56 .06
5 20 63%.75 1.81 .57 .04 1% 63.19 2.93 .59 .08
6 15 63%.21 1.79 .58 .05 15 63.41 2.20 .58 .05
7 19 6%.18 2.08 .58 .05 14 62.31 2.27 .61 .06
8 11 62.80 2.% .59 .06 17 62.77 2.45 .60 .07
9 20 6%.11 1.5 .59 .04 14 64.07 1.52 .56 .04
10 12 62.75 2.57 .60 .07 9 61.82 2.42 .62 .06
11 8 61.88 1.67 .62 el 5 62,01 1.24 .61 .03
l2 1% 61.99 3.08 .62 .08 9 62.61 1.37 .60 .0%
12 12 61.63 1.57 .62 .04 16 61.61 1.63% .62 .04
4 5 60.99 2.81 .64 .08 9 62.3% 2.72 .61 .07
15 3 61.28 1.65 .63 .04 8 61.29 1.77 .63 .05

215 207
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Stem Stabture Index :

Obgervations : An examination of Table II shows that
in general this index decreases with age in all .the four

control groups..

In the urbsn mele group of infants the standard
deviation ranges from 1.45 to 4.49. In the urban female
group of infents it ranges from 1.27 to 3.21. In the
rural male group 1t ranges from 1.56 to %.98; and in the

rural female group from 1.24 to 2.98.

Skelic Index :

Observations : The ratio demonstrates an increasing
trénd with advance of age in all the four groups of
infants. The values for the female infants are higher
than the males in both the urbsn and rural communities.
The skelic index i1s lowest in all the groups except the
rural males in the first two months of life. In the

group of rural males it is lowest at 3 months.
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Observations : The broken lines in these curves represent
-
;b

the lack of data due to & very small wg in the rural

samplgx/%he erratic nature of these parallel lines is noted.

Rates of Growth of Head Circumference :

The mean rates of growth of head circumference and
the standard devistions thereof are calculated from the
pure longitudinal urban sample. Mesn monthly increments

are plotted in a curve in Fiéure XT.

Observations : The rate of growth in the head
circumference shows the expected trend of deceleration
as age increases. The sharpest deceleration is noted

at the 5th month in both the sexes.

In TFigure XIT a,b,c,d, and e selected individual
rates of growth of head circumference are compared with

the mean curves of their groups.

Observations : Periods of spurts of growth and rest are
noted in cases of both the sexes.

Chest Circumference

Means and Standard Deviations :

In the present study,/%he means and standard o
deviations of the chest circumference were calculated from
the cross-sectional sample. These are presented

graphically in Figure XIII a,b,c and 4.
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Observations : 1In the lower urban male infantsﬁknown !
trend of increése in the measurement with advance of age
is noted. Thé same groups show wide variation in the
value of meah chest circumference in the 9 and 15 month
olds. The female counteifiarts of the same group show 3
these‘wide deviations only in the 15 month olds. TIn the

. rural groﬁps the wide deviations are not evidént in the

male infants (Figure XIII c¢) but in the female counter-

parts this deviation is noted in the 11 month olds only.

Percentile Point Estimatbions :

In Figure XIV a,b,c and 4 the percentile point
estimations of chest circumference of the infants in

the four control groups are graphically presented.

Observations : The erratic nature of theée parallel lines

is noted in all the control groups.

Rates of growth of Chest Circumference

The mean monthly increment values and standard
deviations of chest circumference calculated from the
purely longitudinal sample are graphically presentéd in

Figures XVa and XVb.

Observations : It is interesting to note that the rate
of deceleration of increments in chest circumference is
similar to the one observed for head circumference in

the same groups; viz., that the sharp deceleration takes
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$

place at the 4th month and then the velocity of growth

levels off. The deceleration in the females is less

sharp than the males.

In Figure XVI a,b,c, and 4 selected individusal
rates of growth.of chest circumference are compared with

the mean curves of the éroup.

Observations + Periods of spurts of growth and rest are

i

noted in both the sexes. _ .

In Figure XVIT a and b, growth of head circumference
y :

is compared with the growth of chest circumference in both

the sexes from the 1dngitudinal sample.

Observations : The comparison of the curves of the head
and chest circumference point out that the curves seem

to run parallel in both the sexes.

7

Ratios and Proportions :

Mean ratios of head circumference to chest -
circumference and standard deviations thefeof were
calculated from the longitudinal sample. These values

are given in Table IV.

Observations : The mean ratios of head circumference to
chest circumference in the urban male group of infants

remalins more than one in the first fifteen months of life.
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TABLE IV

Values of mean ratios of head circumference to chest ‘
circumference and standard deviation thereof for A{male}
and B{female)infants aged 1 to 15 months of lower
socio~economic class of urban area.

Tongitudinal data.

A - MALES

Age in N _ Mean '
months Head cireum/Chest circum- S5.D.

~ference ference
1 4 1.08 0102
2 6 1.05 0.02
% 7 1.06 0.02
4 6 1.05 0.03
5 5 1.04 0.02
6 5 1.04 0.02
7 7 1.04 0.03
8 6 1.05 - 0.02
9 6 1.01 | '0.06
10 6 1.04 0.01
1T 5 1.04 0.01
12 7 1.05 0.02
13 5 1.03% 0.01
14 4 1.03 . 0.03
15 6 1.03 0.02
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Table IV ~ continued

B -~ FEMALES
Age in N ] Mean ‘ .
months Head circum/Chest circum S.D.
-ference -ference
1 6 1.06 0.03
2 8 1.05 0.05
3 ) 1.05 0.05
4 6 1.06 : 0.04
5 8 1.06 0;05
6 4 1.04 0.02
7 7 1.06 . 0.04
8 4 0.84 0.44
9 5 1.08 0.02
10 4 1.05 0.04
11 5 1.66 0.03
12 4 1.05 0.03%
13 6 1.03 0.03
14 5 1.02 0.03
15 6 1.04 0.02
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The variation at each month is fairly constant, ranging from
.01 standard deviation to‘.OQQ;but in the majority of

cases being .02 to .03. In fhe group of female counterparts,
this ratio 1s 0.84 in the 8 month old group. The standard

o

deviations vary between .02 and .O?}exceptﬁthe & month old

group in which it is 0.44.

IIT — Birth Weight and Weight

Sl I Birth Weight

In the present study, in total, 266 birth weights as

S

reported by the mothers of infants included in the sampl%g 2

were available for analysis. Of this number, 109 were
of female infants and 157 of male infants. Table V gives
these values arranged according to the‘control variables,
plus the arithm?tic means and standard deviations. A

normal distribution for the sample was assumed.

Observations : 1In the iower, urbén group of 181 birth
weights reported, the mean birth weight for the female

infants was 95 gms. more than that of. the m%le, Secondly,
TR
when examining the. range of the welghts,}the minimum y
- uui_é A L.l’t iny

welight for the female is Talso - hlgher by 227 gms., than the™

i
!

flale newborn. However, the max1%§m welight §§—hagher‘forfJ
- At ’}L\f}f‘} ¢/
the male infant by~about 227 gms./s hag1hls female

A
counterpart. Thus the range of the distribution of male

birth weight is wider by 227 gms. at both the extremes,
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giving rise to a wider standard deviatien value than that

for the female infant birth weight of the lower urben group.

TABLE V

Values of birth weight in kilogram, showling range, mean

and standard deviation of male and female infants born in

and around Baroda during 1965-1969.

Controls
Resi-  Boclo- ‘
dence economic Sex N Range Mean S.D.
class
URBAN  TLower Male 9% 1.591 kg - 4.318 kg 2.72%g 1.215
Female 88 1.818 kg - 4.091 kg 2.824kg. 0.565
Higher Male 21 2.045 kg - 3.778 kg 3.015kg. J61€
Feﬁale 10 2.500 kg 5.42% kg 2.9178kg .20€
RURAL  Lower Male 16 1.200 kg - %.6%36 kg 2.860kg. .692
Female 12 1.000 kg 4,000 kg 2.723 kg .99
Higher Male 17 1.818 kg 3.6%6 kg 2.848 kg 574
Female 8 1.818 kg %3.6%6 kg 2.755 kg
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i

In the higher urban group, the ssme characteristic
is noted, but the absolute values are higher, as expected.
3
The minimum weights in the ranges differ# by 455 gnms.

f)gd Vi 4
am95§s$fthe sexes, and the maximum by 355 gms. {

In the urban group as & whole, the mean values of the
higher socio-economic group for both the sexes are higher by 2

286 gms. for the males and 94 gms. for féemales.

This difference between the socio-economic classes
in the rural setting is not evident when the male mean
birth weights of the two classes are compared. with
comparable N 916,17) the difference in the means is only
12 gms., and that also in favor of the lower socilo-economic
rural male ! If the rangesof these male birth weights ¢
for these two groups sre examined, the maximum weights are
almost identical, and the minimum in the higher group/}S B

K
Ol
Higher bw@lB gms. Probablyy this difference in the

-5

minimum birth weight of the rural male is the significant

socio-ecconomic class difference,.

Amongst the females of the rural higher and lower

socio~economic groupS//the comparison is difficult as the N

is quite small (12 and 9) and differs by 25%.

In the same socio-economic group, the difference

between the mean birth weights of the sexes amounts to
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137 gms. in the lower socio-—economic group; and 56 gms.

in the higher socio-economic group. The minimum and
maximum birth weights differ by 200 gms. and about %64 gms.
fespectively in’the lower socio-economic group, and O gm.
and 450 gms. in higher socio»econpmic group of the rural
setting. Thus the difference in the minimum birth weights

of the sexes is identical in the urban and rural setting

around Baroda.

In the higher socio-economic groug;/%he sex difference 7

in the minimum and maximum birth weight is nil. However,
s T
_there is one extremely high birth weight“%reported (4.090 kg.)3

PR A

amongst the femalef)which in 2 sample of 9,/pui%s~up the H

mean to higher than its male counterpart. Bﬁt‘\%aen thisg S
one observatlon is removed from the sampley and the mean A
recalculated it appears to be more representative. The
comparisons are made with the unduly high value

disregarded.
Weight
Means rand Standard Deviations

“

7. " Medn"weights dnd’théirustandardcdevidatienfor all the

control variables of residence, sex, and 1 to 15 month age
groups except soclo-economic class are calculated and

presented graphically in Figures XVIITI &, b, ¢ and d.
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Observations : The increase in mean values in advancing
<§;%/g;;léroups from 1 to 15 months is noted. This is in -
accordance withhe known trend of physical growth. Wide
variations are noted in 14 and 15 month olds of the urban
male grougf/énd in 12, 14 and 15 month olds in their female 5
counterparts. In the-rural group the females of 11 month
ﬁip&d/welgh less on the average than the’ 10 month olds. 7
This is probably due to the extremely small N of 6 in the

group of 11 month olds.

Percentile Point Estimations :

Percentile point estimations of weight are

graphically presented in Figures XIX a, b, ¢ and 4.

Observations : The erratic nature of the progress of
these percentile point estimations is nobted in all the

four control groups.

Rates of Growth of Weight :

The mean monthly increments in weight are shown

graphically in Figure XX a,b,c and 4.

Observations : Close observation of the graphs reveal

that those for the two socio-economic classes appe\? to

differ in thelr peaks and dlp%)but notﬂﬁyr %ie sexeS/to the 2
e P - Rt S L/

/‘\
same .extent~ Up#o the age of 7 months, the shape of the

curve for the male and female values is practically
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identical. However, the.sex differences are more

pronounced in the lower socio~economic class.

The decrease in the rate at which weight is gained

is generally evident. ] :

Figure XXI a,b,c,d,e show selected individual
patterns of weight gain superimposed on the mean

pattern .of weight gain of their group.

Observations : This comparison clearly visualises the
’ in the
flattening of individual gains and losses. of weight /mean curve.

during the first fifteen months of life im the mesn r~uvve,

Birth weight and rate of weight gain :

Calculations were carried out to test the commonly
accepted belief that birth weight is‘approximately
doubled at 5 months and tripled at 12 months. Weights of
46 infants from the longitudinal data, whose birth weight,
welght at 5 months and/or weight at 12 months were
recorded were selected for study. Birth weigﬁts of these
male and female infants of higher and lower socio-ecohnomic
classof urban community were doubled and tripled and then
éompared with their actual observed weights at 5 months and
12 ﬁonths of age. The differences between the estimated and
observed weights were noted and the pércentage error of
estimation on actual observation was célcuiated. Results of

these calculations are presented in Table VI. ( Page 199 ).
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TABLE VI
Comparison of observed weight at 5 months and 12 months with

twice and thrice the birth weight respectively.

199

Longitudinal Data

5 mo. 12 mo.
S,No. B.wt.kg. Ob.wt.kg. B.wt.x2 % error Obégt. B.wt.x3 % error
1 2 ] i 5 6 "/ 3
1 Lower Urban Male
1 2.500 . - — - 8.011 7.500 +6.1 %
2 2.727 6.3%37% 5.454 +12.48% 7.357  7.171 +2.52 %
3 2.897 7.386 5.79%4 +11.5 % 8.564 8.691 -1.48 %
4 2,727 6.249 5.454 +14.,82% 6.647  7.171  -7.89 %
5 1.818 - - - 7244 5.454 +24.8 %
6 %.182 6.505 6. 564 +24 ,04% -~ e ——
7 2.727 6.3%06 5.454 + 2.24% 7.272 7.171 +1.39 %
8 3.23%8 &.164 6476 = 5.07% 7.911 9.714 -22.8 %
9 2.344 £.363 4,688 +26.4 % 8.124 7.0%2  +13.4 %
Mean : %.02
6.62 7.64 ( 2% x mean B.wt.
(more than twice the
mean birth weight)
N.B. Range of percentage error - 22.95% to + 24.8%
Lower Urban Female
10 5.409 5.227 6.818 ~30.4 % -~ - ——
11 2,727 6.3%82 5454 +14.5 % —- — -
12 2.500 5.539 5.000 +9.18 % 6.704 7.500 -1185 %
1% - 1.378 4. 474 2.756 +38.4 % —- _— —_—
14 %.295 6.221 6.59 -5.8 % -- —— —
15 2.045 5.639 4,09 +27.5 % —- - _—
Mean 2.56 5.59 )
(more than twice the 6.7

mean birth weight)

Continued...

¢



Table VI - countinued

._-...-...--—........--.....---—.......-——-—-—..—-...—.......—-—......_-__.__.—

_.-....—-.....-...-.--_...v......—._.—-——._——.—.—.—-.-......-—_.....,...——.-_

Higher Urban Female

16 2.954 6.391 5.908 +7.54 % 8.295 8.862 -6.85 %
17 3.182 7.215 6. 564 +11.78% 9.289 9.546 -2.77 %
18 2.585 6.761 5.170 +2%.58% -7.584 7.755  -2.26 %
19 2.954 7. 144 5.908 +17.4 % —- 8.862  —-

20 2.954 6.%63% 5.908 + 7.15% 8.408 8.862 -5.4 %
21 2.500 6.1%6 5,000 +18.6 %4 7.812 7.500 +4 %
22 2.841 5.255 5.682 - 8.1 % 6.9%1 8.52% -22.95%
2% 3.011 5.255 6.022 -14.56% 6.846 9.03% -%2.0 %
24 2.784 5.852 5.568 + 4.86% 7.840 8.352 -6 .54%
25 3.42% 7.158 6.846 + 4.9%% 8.976 10.269  -14.38%
Mean 2.92 6.3%35 8.0 more than 2.5xmean

(more than twice the birth weight.

mean birth weight)
N.B. : Raunge of % error - 22.95% to + 4%

Higher Urban Male

. 50

26 %.380 8.23%8 6.76 +17.95% 10.567 10.140  + 4.04%
27 3,580 8.011 7.16 +10.6 % 9.%17 10.740 -15.25%
28 2.954 6.136 5.908 +3.72 % 7.840 8.862 ~-13.0 %
29 %.182 6.%36% 6. 364 nil 8.295 9.546  +15.08%

3,466 8.6%6 6.9%2 +19.70% 11.022 10.398 + 5.66%
31 5.778 7.727 7.556 +2.22 % 9.0%3 11.334% -25.5 %
32 3,182 7,272 6. 364 +12.48% 9.999  9.546  + 4.53%
3% 2.727 6.%6% ~ 5.454 +14.% % 9.%17 8.181 +12.2 %
3l 2.954 9.414 5.908 +20.%% 9,658 8.862 + 8.24%
35 2.954 -— 5.908 — 2,054  8.862 -1l.4 %

Continued...
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Table VI - continued

D e T T T T R ™

1 2 3 4 5 6 7 8

36 2.841 8.085 5.682 +29.6% 9.545  8.523 +10.7 %
37 5.125 -~ 6.25 - 8.238  9.375 -13.85%
38 2.954 6.136 5.908 + 6.98% 8.295 8.862 - 6.72%
%9 2.045 5.255 4.09 +22.2%  7.727  6.135  +20.6 %
40 2.954 6.207 5.908 +H.8 % 7.840 8.862 -13.0 %
41 2.585 6.051 5.17 +14.55% 8.465 7.755 + 8.%6%
42 2.954 6.391 5. 904 + 7.6%% 7.869 8.862 -12.6 %
43 2.954 6.491 5.904 + 9.05% 8.295 8.862 - 6.83%
4y 2.727 7.556 5 454 +14.58% 9.954  8.181 +17.8 %
45 3.182 6.7%2 6. %64 + 5.48% ~—- 9.546 = ~-

46 2.841 6.789 5.682 +16.38% 8.295 8.523 - 2.74%
Mean : 2.97 6.96 8.88 approx.3x b.wt.

(more than twice the
mesn birth weight)

N.B. : Range of percentage rror - 25.5% to + 17.8%
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Observations : An examination of this table reveals

that the range of percentage error in all the groups is
quite high. That iven the mean observed weight at 5
months in all the groups is generally more than 2% times
the mean birth weight of that particular group. The
mean observed weight at age 12 months is close to 3 times

j e
the mean birth weight @% only one group.

Correlation Analysis

Correlation gives the atrength of relatiounship
between variables. A correlation coefficient is actually
& nmeasure of how_ggga a straight line fits the points in a >
scatter diagram. It varies between O (zero), meaning no ]
correlation or}complete scatteg,to + 1, meaning perfect 5/
corelation, i.e., all coordinates falling on the line.
The relationship is designated by 'r' and is called the

coefficient of corelation.

Cd?relation coefficients of welght and stature//and v/
stature and chest circumference at each month are calculated

for both the sexes living in urban and rural area. In using
this statistical method, sample characteristics had to be

P R

taken into considerdtion.’  One of these was the fact

that the. l1imited sample for rural higher socio-economic
G

group of infants was reduced considerably on fgégmentation
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due to controls and no cross-sectional data were

available for the urban higher socilo-economic group of
infants. Therefore, the cé;elation coefficients were i%//
calculated only for the lower socilo-economic classes of

both urban and rural Baroda. These calculations were done
only for the age sub-group in which the N was 9 or more

than 9. These are presented in the table VIT,

Observations : It is noted that height and weight are

e

correlated statistically at the .01% level in all the =
ages except 9 months in the urban male infants. In the female
counterparts of the same group, they are correlated at
this level (.01%) at ail months except 2{“months. In el
this group the significance is only at .05% level. In
the 7 month and 15 month old group of females these two
anthropometric measurements are not statistically
significantly related at even .at " the .05% level.

In the rural groupfzg/males, height and weight are
significantly related at4.Ol % level in all the age
groups except, 2,7,8,11,12. Thgfnature of this
relationship is not known from:igégjggta for the 14 and
15 month olds. In the female counterparts this

relationship is significant at the .01 % level in only

4 groups; viz., the 1,2,3 and 7 month olds.
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TABLE VIT
Correlation coefficients between stature and weight and

stature and chest circumference.

A
MALES URBAN FEMALES
Age N thgyt. Ht.Tg?est N H?£7Wt. Ht:;?hest
1 21 .706** L1129 ,71g%* L605%*
2 24 .659%* L670%* 26 .578%* LUEH
3 29 p72kx JIL5** 21 .85ar* ATEE
4 19 825 * L571% 31 L6015 % 5ZL**
5 29  ,811%* L605%* 21 L486% .3%5
& 35  .813%* T T T o e 715%*
B 27  .euhxs .352 2% .255 124
8 22 .550%* .3%9 28 .5%3** .156
9 20  .51u* L9 30 .778%* . 368*
10 24 .586%* LS17%* 26, 758%* .384
11 28  J674** 590%% 22 ,602%* 60%**
12 32 L665** 431 % 18 .716** 796**
13 26 .815%* .053 24 ,812%* 341
14 Bl L 7Baxx L575%% 19 p20%* 499
15 2% .607** .283 25 .160 .125

1-15 g
months { 590

continued...
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Tgble VITI -~ continued

MALES : R%RAL FEMALES
Age N Ht.-Wt. Ht .~-Chest N Ht.~Wt. Ht .~Chest
'r! 'r! 'r' ‘v
1 16 7L LGHO** 16 .688%* .311
2 20 384 126 17 .608** .583*
3 12 .818** .70 * 25 B4 L1** 172
4 20 JI7H**E L756%* 18 JA81* . 550
5 20 JE39%* .554* 13 LL56 - 031
6 15 LH656** CE24% 15 438 .501
Vi 19 .563* . 364 14 .608%* S BHL
8 12 250 .10% 17 .579* 057
9 20 793 .659%* 14 .618* .628%*
10 12 B38** 791 ** ) . 549 .297
11 13 572 643 6 . 984 .992
12 13 173 .107 9 .58% .569
13 12 L663* L695* 16 .536* .065
R S— - 9 .3y - 330
15 3 - o 9 <348 .318

i-15 {
months { 210

** Bignificant at .05% and .01% level
* Significant at .05% level only.
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Stature and chest circumference seem to be related
with each other in all the four control groups even less
frequently. Interestingly enough this relationship is

very infrequently significant in the rural group.

Correlation coefficients of all the anthropometric
variables under study were calculated to test their
relation with each other for the entire age group of
1 to 15 months. These calculations were by-products

of multiple regression analysis, where the dependent

m

variable 'y'//by turns was taken as each of the
anthropometric measurements viz., stature, stem height,

head circumference, chest circumference and weight by~ §

-~

barns. These values are given in Table VIII.

Observations : Examination? of this table reveals that
in all the control groups of sex and residence/’all the
anthropometric measurements are related to each other

and their relationship 'is significant at .01% level.

This regression analysis was carried out at the
computer control of the Operation Research Group,
Division of Sarabhai Technological Development
Syndicate Pvt.Ltd., Baroda.
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TABLE VITI

Correlation of anthropomefric variables under study with
each other for the entire age period under study,
viz., 1 to 15 months. )

LOWER URBAN

N HE.& Wt. Ht.head Ht.-chest
) o c1rc':1111131ference ClI'Cl']gf"eI’ence
389 Wt.  .702 MALE  4q9 432
388 Ht.  .86% .536 Sl
391 Head © .688 .522 .525
388 Chest ® .669 ‘ .69k .639
FEMALE
359 Ht. .789 .821 778
357 W, 817 .79% .726
359 Head © .789 .824 779
358 Chest © .789 .79% 726
LOWER RURAL
MATE |
210  Wt. . 760 .718 .70%
210 Ht. 760 .718 .70%
210 Head @ .760 .897 .70%
210 Chest O .760 .718 .70%
FEMALE |
206 Wt. .682 665 .625
207 HS. .708 N .738
207 Head 0 .768 788 738
206 Chest ® .682 .665 .625

Note: All the above values are significant at .01% level.
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Regression Analysis :

If we have two measurements X & Y we can relate then
by meigs of a straight line which predicts the most likely
P .

valueAY for any given value of X. This straight line is 2

given by the eqguation
Y = a + bX

where a and b are constgnts, and is called a regression line.
Unless the measurements are perfectly correlated one with
another the prediction of Y from a value of X is subject

to a certain amount of error; most of the points do not
actually lie quite on the liney butffound about it. The M
amount of this error in prediction is measured by the

statistic 6; the standard error of estimate. Its /)

st'.)
interpretation is/’that of all the values actually obtained ZB

for Y at a given value of X about 95% lie within the range

+ 2 Gést. from the predicted value of Y. These

—

regression lines are such that equal numbersof sample /6
o .
vari#nts are on either side with minimal distance between /7
(Lot
the regression line and the sample variﬁhts. . l&

The effiéiency of any regression depends first on the
correlation between the two measurements (since if there is
no correlation the relating together of the two is simply
an irrel vanoé)} and secondly on any disease process, /
whatever be 1its nature, which alters one measurement and

not the other.
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In the present sample, the correlatign matrix
for head and chest circumference of the urban male
infants was calculated to be 0.83904 by simple regression
analysis. It means that if 'y' or chest circumference
were to be estimated in terms of 'x' or head circumference,
70% of the prediction of the variability in 'y' would be
accounted for by the varisbility in 'x'. The investigator
was 1interested in finding out how this predictive wvalue
compared with the use of central tendency in setting
up norms that were not based on chronological age.
In Figure XXIT, 3 graphs depicting the relationship I
between the head circumference (X-axis) and chest
circumference with the age in month as & parsmeter on

the graph are plotted. These three gréphs represent? 4

(1) The observed values of one male infant of
urban lower group.

(2) The estimated values, based on & large cross-—
sectional sample, and

(3) The calculated median values of the same sample.

Values of head circumference and chest circumference
from which these graphs are drawn are given in Table IX.
Calculations of predictive value based upon the

regression eguation-are given in Table IX 4,
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TABLE IX
Values of head circumﬁerence and estimated chest circumference
for the same age of male infants, by use of medians and

simple regression analysis.

Cross sectional Longitudinal data
Data N = 390 of one male infant
Age Median* Observedi* Estimated***
Head Chest Age Head Ghest ‘Cpest
circum circun circum  circum circum
-ference -ference ference ference -ference
1 36.0 33.5 1 34.8 324 33.0
2 YRGS | - 35.4 2 35.8 34.2 34.0
3 39.2 37.5 3 28.2 36.8 %6.%
4 39.8 - 38.6 4 38.9 37.5 37.0
5 41.2 40.2 5 39.2 37.9 57.3
6 42.0 39.6 6 41.0  38.5 39.0
7 2.0 39.9 7 41.5 39.0 39.5
8 4%.0 41,0 8  42.0 39.0 40.0
9 42.8 40.9 9 42.0 40.8 40.0
10 43,% 41.3 10 42.5 41.0 40.5
11 44,0 41.5 11 42.8 41.1 40.8
12 44,1 41.8 12 42.8 41.2 40.8
13 44.6 41.2 13 42.9 41.7 40.9
14 44,5 42.5 147 432.8 41.9 41.8
15 44.5 42,2

Median values based on urban male cross-sectional sample
aged 1-15 months N = 290 -~ Lower socio economic group.

Observed values of code No.0731, urban male infant
measured every month from 1 month to 14 months - lower
soclio—economic group.

Estimated values of chest circumference from observed
values of head circumference of 0731 by linear regregsion
analysis of chest circumference of 390 male infants aged
1-15 months - urban lower socio economic sample

measured cross sectionally.
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Estimated values of chest circumference calculated by
regression analysis on ebserved values of head circumference

of one male infant belonging to urban lower soclo economic

clags.
Chest circumference = y = & + bx .
where x is the observea value of head circumference.
Age Head
circum- = X + = =-,9111%6
ference
x X 97453 = bx + (a= -.9111%6) = Y = estimated chest
. circumference
1 34.8 x 97453 = 33.913644 - .9111%6 = %3%.0 oms.
2 35.8 x " = A4 . 888174 i = 34,0 cms.
3 38.2x " = 37.227046 n - %6.% cms.
4 38.9x " = 37.909217 " = 37.0 cms.
5 39,2 x " = 38.201576 " = 37.% cms.
6 41.0x " = 39.9557%0 n = 39.0 cms.
9 41.5 x .9745% = 40.442995 - .911136 - 39.5 cms.
8 42.0x " = 40.930260 " = 40.0 cms.
9 42,0x " = 40.930260 u - 40.0 cms.
10 42.5 x M - 41.417525 " = 40.5 cms.
11 42.8x " = 41.709884 n = 40.8 cms.
12 42.8x " = 41.709884 n - 40.8 cms.
13 42.9 x " = 41.8073%7 " . = 40.9 cnms.
14 43,8 x " = 42.684414 " = 41.8 cms.

15
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Summary of Observations :

The observations based upon the statistical

analysis may be summed up as follows :

Central Tendency and Variation : The increase in the

values with advancing age is noted in all the anthropo-
metric measurements in accordance with the known trends
of physical growth. In general extremely wide deviations
are noted in all the five anthropometric measurement

values in certain control groups in certain age groups.

Whén one considers the different age groups as
entities, even though all the anthropometric measurements
are of the same infants in each age group, these
variations occur% in different age groups for different
measurements. There is one exdeption. In the urban group
of 15 month olds of both the sexes these wide  variations
occuré in all the five anthropometric measurements of 7

stature, stem height, head circumference, chest circumference

and weight.

This phenomenon in general is not observed in the
rural groups. The few exceptions are as follows. Stature
exhibits moderately wide variation in the 10 month old
male in the rural community. Stem height shows this varia-
tion again in the rural male in the 3 and 8 month olds and
chest circumference in the 11 month old group of rural

lower class females.
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Percentile point estimations :

In general the point estimations at the different
levels of PlO to P9O run parallel. In certain age groups
it has not been possible to compubte these estimations because
of the inadequate N for the purpose. In certain age groups
in some control variables these point estimations of some
measurements of the different levels do not run parallel.
Either they are too close to the adjé{écent level or too

/
y, ,
far from the adjggcent level. “

Rates of Growth :

The rates of growth of all the anthropometric
measurements show a sharp dgcline in -the early months. The
exact age at which this decline is sharpest differs for
different measurementgi/énd the two sexes. The only /
exceptions are the stem heighﬁf/énd head and chest 3
circumference which exhibit the sharp deceleration at
4 month in both the sexes. This deceleration takes place
earlier in the lower socio-economic class than in the
higher socio-economic class for stature in the present

study.

The rates of growth of all the measurements show
spurts of growth characteristic of great velocity
alternating with periods of rest characteristic of 0 (zero)

vetocity or decreased velocity.



There 1s great individual variability in rates
of growth of 8ll the anthropometric measurements.
Mean growth rates of all the anthropometric measurements

hide the peaks and dips of variability of individual rates.

Rate of weight gain : Comparison of twice and thrice
the birth weight with actual observed weights of the
same infants at agé 5 months and 12 months shows the
percentage error in estimation to be quite high in both

the sexes and both the socio~economic classes.

Birth weight

In general female infants weight less than the
male infants at birth. In the lower urban socio-economic
’ L)
class the birth weight of female newborns/ﬂas more than

the male newborns by 95 gms.

Ratios and Proportions :

The stem stature index : This index in general
decreases with age in all the four control groups. The
standard deviation varies a great deal in all the four

control groups.
(_4/ [P

The skelic index : The value of this index is)minimum
before 2 months of age in all groups except the rural male.
The;value iof 16ais sindex;ato5 mogths /.15 lggs sthag that 2T gt

2 month levei/ in the rural male infants.
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In general it demonstrates an increasing trend with

advance in age.

Head and Chest circumference : The mean curves of
both . ‘these ~. measurements seem to run parallel in both
the sexes. The ratio of mean head circumference to mean
chest circumference in general remains more than 1. The

range of the standard deviation is narrow.

Correlation Analysis :

Correlation analysis ingarried out to study the
relationship of the diféiént apthropometric measurenents.
Especially relationship of height and weight and height
and chest circumference is studied at each of the first
fifteen months of life. Of these two pairs of
anthropometric measurements, height and weight are better
correlated at each month than height and chest circumference.
Howeveyythe correlation between stature and weight is not &
found to be consistent at each of the 15 months and is

also not consistent in the control groups of sex and

urban~rural communities.

Correlation analysis was also carried out to test
the relationship of all the anthropometric measurements

under study for the entire age group of first fifteen
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months. It was noted that all the anthropometric
measurements were statistically significantly related to

one another at the .01% level.

Regression analysis : ]

Simple regression analysis’was carried out for
head and chest circumference of the urban male infants
during the first fifteen months. It is noted t@at the
estimated values of chest circumference by this method
for the first fifteen months are closer to the actual
observed values at each month than the median values of

the group.



