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HABIT FROM BIRTH TO AGE TWELVE MONTHS
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Abstra ct . In  the paper an  a ttem p t has been m ade to  examine for the first 
time how varying feeding hab its before and after weaning affect postnatal growth 
of the Bengali infants from  birth  to  age twelve m onths. A sample of 200 infants 
(107 males and 93 females) was studied anthropom etrically  following longitudinal 
method a t  six tim e in tervals namely, a t  b irth , 1 m onth , 3 m onths, 6 m onths, 
9 m onths, and lastly  a t  12 months. A t each tim e-in terval along w ith the relevant 
measurem ents inform ation about feeding hab it, tim e of weaning and kind of 
substitu te  nourishm ents o f breastm ilk was system atically  recorded during home 
visits. The m others were classified in to  three socio-economic classes on the basis 
of average annual income of the fam ily: (1) poor, (2) m oderately well-off and 
(3) well-off. T o tal length, chest circumference, biacrom ial diam eter, head length, 
head b read th  and body weight of each child, male or female, were measured a t 
each tim e-in terval. For each character the distance curve, velocity curve and 
acceleration curve have been examined. The study has revealed th a t  the babies 
who were on prolonged b reast feeding and  fed w ith high starch-low protein foods 
after weaning suffered relatively greatest order of m alnu trition  and consequently, 
it has been obtained from  analyses, th a t  the m alnourished infants yielded lower 
mean values for all th e  six anthropom etric characters a t each age-interval than  
w hat were shown by the  well nourished babies.

Key ivords: feeding h ab it, Bengali in fan ts, weaning diet, socioeconomic level 
of m others, b ir th  weight, length, weigth, chest circumference, biacromial dia­
meter, head  length, head breadth.

In tro d u c tio n

C ontinu ing  researches on d ifferent aspects  o f h u m a n  g row th  all over th e  
w orld  have a lre a d y  a ffirm ed  th a t  a considerab le  p ro p o rtio n  o f th e  m ean  diffe­
rences in  b o d y  size am ong  popu la tions is due to  th e  effects o f  en v iro n m en ta l 
cond itions. A lso, i t  is well accep ted  th a t  som e o f th e  differences am ong  in d i­
v id u a ls  w ith in  a p o p u la tio n  are  due to  en v iro n m en ta l differences. I t  has been  
p o in ted  o u t t h a t  th o u g h  m a n y  env iro n m en ta l fac to rs  in fluence ra te  o f g row th  
b u t  in  th e  f in a l analysis m ost of th e m  “ hinge u p o n ”  th e  level o f n u tr itio n  
( E v e l e t h — T a n n e r  1976). M oreover, T a n n e r  (1970) has m eanw hile p o in ted  
o u t th a t  th e  h e ig h t, w eigh t, o r body b u ilt  o f a child  or an  a d u lt reflec ts alw ays 
th e  re su lta n t effects o f  b o th  th e  genetica l and  e n v iro n m en ta l fac to rs w ith  
th e ir  necessary  in te ra c tio n s .

In  th e  above c o n te x t one physical c h a ra c te r , n am e ly , bo d y  w eight a t  b ir th  
h as  received ex ten siv e  a t te n tio n  of a n u m b er o f  physica l an th ro p o lo g is ts , 
h u m a n  bio logists, p aed ia tric ian s , ch ild  h ea lth  specia lists, n u tr itio n  ex p erts  
a n d  o th e r sc ien tis ts . E xperiences of th e ir  researches rev ea l th a t  th is  single 
c h a ra c te r  is t r u ly  an d  q u ite  h igh ly  d ep en d en t on m u ltip le  biological an d  non-
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biological fac to rs like m o th e r’s age, b o d y  co n stitu tio n , h e a lth  an d  n u tr itio n a l 
s ta tu s , in fa n t’s p a r ity , g esta tio n  p erio d , sex, n u tr itio n  an d  socioeconom ic level 
( K a r n — P e n r o s e  1951, M i l l i s — S e n g  1954, N a m b o o d i r i — B a l a k s i s h n a n  
1958, B a n e r j e e — R o y  1962, B a n e r j e e  1969, P a c h a u r i  e t al. 1971, M a n o c h a  
1972, M o r l e y  1973, W H O  1976, P u r o h i t  e t al. 1977, O l i v i e r  e t al. 1978).

In  m an y  developing coun tries im p o r ta n t stud ies on g row th  o f  in fa n ts  have 
c learly  show n th a t  p o s t-n a ta l w eigh t an d  len g th  values m a in ta in  d u ring  th e  
f irs t  6 m on th s th e  sam e level as th o se  in  developed, in d u stria liz ed  coun tries, 
b u t  d im in ish  ap p rec iab ly  th e re a f te r  as a re su lt o f th e  in te ra c tio n  o f u n d e r­
n u tr i t io n  an d  in fec tion . F u r th e r , i t  is observed  th a t  th e  “ slow ing dow n” in  
w eigh t g row th  coincides w ith  age o f w ean ing  an d  th e  su b s titu tio n  o f  h u m an  
m ilk  b y  h igh s ta rc h  an d  low  p ro te in  foods. D eficiency in  la c ta tin g  ab ility  o f 
th e  m o th e r p lays also a sign ifican t ro le to  in fluence  a sa tis fac to ry  g row th  in  
th e  new borns.

F ro m  several g row th  stud ies som e im p o r ta n t lessons are o b ta in ed  fo r fu r th e r  
gu idance: (i) u n d e rn u tr itio n  in  th e  f irs t  1 or 2 years  o f life m ay  n o t necessarily  
lead  to  an  a d u lt defic it in  bo d y  size, (ii) m a ln u tr itio n  d u rin g  ch ildhood  delays 
g ro w th , (iii) bo d y  shape is m uch m ore re s is ta n t to  n u tr itio n a l s tre ss , o r even 
d isease, th a n  in  b o d y  size, (iv) overfeed ing  in  th e  f irs t y ea r or 18 m o n th s  a fte r  
b ir th  m ay  have  m uch to  do w ith  a te n d e n c y  to  becom e obese la te r , (v) b o ttle -  
feed ing  in  place o f  b reast-feed in g  carries w ith  i t  th e  risk  o f excess, b o th  in  
vo lum e an d  in  th e  co n cen tra tio n  o f  foodstu ffs , (vi) th e  tim e  o f ado lescen t sp u rt 
is a m ore sensitive in d ica to r  o f n u tr i t io n a l deficiency th a n  i t  is th e  g row th  
ra te  a t  earlier periods, an d  (vii) ch ild ren  from  differen t socioeconom ic levels 
differ in  average  b o d y  size a t  all ages, b u t  g row th  differences are m ore closely 
re la te d  to  th e  hom e cond itions, th a n  to  th e  s tr ic tly  socioeconom ic s ta tu s  of 
th e  fam ilies ( T a n n e r  1962, E v e l e t h — T a n n e r  1976).

In  in fancy , especially  d u ring  th e  f irs t  3— 4 m on th s h u m an  m ilk  is th e  n a tu ra l 
food  to  supp ly  th e  necessary  n u tr ie n ts  an d  an y  deficiency in  th ese  n u tr ie n ts  
is a p t  to  in fluence in fa n t’s in itia l g row th . In  th e  p resen t p ap er an  a t te m p t has 
been  m ade to  exam ine how  d iffe ren tia l feeding h ab its  before an d  a f te r  w eaning  
affect p o s tn a ta l g row th  o f th e  new borns d u rin g  th e  f irs t year o f life.

M ateria l an d  m ethods

In  1971— 72 som e a n th ro p o m e tric  ch a rac te rs  an d  pre- an d  p ost-w ean ing  
d iets o f 200 in fan ts  (107 m ales a n d  93 fem ales) o f th e  B engali p a re n ta g e , o f 
m ixed  b ir th  o rder, an d  o f u n eq u a l socioeconom ic levels w ere s tu d ie d  b y  a d o p t­
ing  lo n g itu d in a l m ethods a t  d iffe ren t tim e-in te rv a ls  du ring  th e  f irs t  tw elve  
m o n th s since th e ir  b ir th  a t  th e  m a te rn ity  w ard  of R am ark rish n a  M ission Seva 
P ra th is th a n  (H osp ita l), C a lcu tta . Follow ing G a r n — S h a m i r  (1958) eleven 
physica l m easurem ents o f  each  in fa n t w ere ta k e n  a t  b ir th , a t  one m o n th , 
a t  3 m o n th s, a t  6 m o n th s, a t  9 m o n th s  an d  la s tly , a t  12 m on ths o f  age. A t each  
tim e  in te rv a l w hen th e  re le v a n t m easu rem en ts  w ere ta k e n , th e  feed ing  h a b it , 
th e  tim e  o f w eaning  an d  th e  k in d  o f s u b s ti tu te  nou rish m en ts  (liqu id  an d /o r 
solid) o f h u m an  m ilk  w ere also sy s tem a tica lly  reco rd ed  for each  in fa n t d u rin g  
severa l hom e v isits  b y  one o f th e  au th o rs  (JB ). All th e  in fa n ts  w ere exam ined  
a n d  m easu red  a t fo renoon w ith in  allow able to le rance  in  days ( G a r n — S h a m i r  
1958) in  th e ir  respective  hom e cond ition . Socioeconom ic cond itions of th e
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p a re n ts  o f each  new born , w hich  were e n q u ire d  an d  n o te d  carefu lly  earlie r 
d u rin g  e x p e c ta n t m o th e r’s f ir s t  v isit to  th e  H o sp ita l w as fu r th e r  verified  
d u ring  hom e v isits  in  th e  follow -up s tu d y  ( B a n e r j e e  1976).

B ir th  w eight a n d  o th e r b o d y  m easu rem en ts o f  each new born  w ith  n o rm al 
h ea lth  was in itia lly  reco rded  w ith in  48 hours a f te r  b ir th  b y  qualified  p a e d ia tr i­
cians o f  th e  H o sp ita l. The sam e m easu rem en ts w ere re p e a te d  on each in fa n t 
a t  every  tim e -in te rv a l d u rin g  follow-up v is its  to  th e ir  hom es.

F o r th e  pu rpose  o f th e  s tu d y  socioeconom ic position  o f th e  m o thers has 
been asce rta in ed  a t  th e  o u tse t on th e  basis o f  th e ir  re la tiv e  pecu n ia ry  ab ilities 
to  m eet co n fin em en t charges fo r su itab le  b ed  in  cab in , p ay in g  or freew ard  an d  
o th e r expenses for child  delivery  a t the  H o sp ita l. In  general, th e  e x p e c ta n t 
m others who cam e from  low  incom e group p re fe rred  in v a riab ly  bed  in  free­
w ard  an d  th e y  h a d  a lm ost n o n  financial b u rd e n  to  b ea r in  m eeting  delivery  
expenses. I n  c o n tra s t , those p reg n an t m o th e rs  w ho cam e from  high incom e 
class an d  w ell-to-do fam ilies selected  bed  in  c a b in  to  en jo y  a sep ara te  ch am b er 
m ean t for a single occu p an t. T hey  did n o t e v e n tu a lly  f in d  an y  co n stra in ts  to  
p ay  due h o sp ita l expenses charged  for d e liv e ry -o p era tio n s. A p art from  these  
tw o categories o f  m o th e r a th ird  ca tegory  w as fo rm ed  b y  those  p re g n a n t 
w om en who to o k  ho sp ita l adm ission in  g e ttin g  b ed  in  pay in g  w ard . These 
m o thers h a d  to  m ee t p a r tia lly  hosp ita l ex penses charged  for de livery -opera­
tio n s. T hus, th e  m o th ers  an d  th e ir  babies co u ld  be ex am in ed  b y  th re e  b ro ad  
socioeconom ic levels id en tified  b y  bed -co n fin em en t a ffilia tion  an d  average 
an n u a l incom e: (a) L evel I :  poor m others o f freew ard  (average ann u a l incom e: 
Rs 1 9 7 2 /= ) , (b) Level I I :  m o d era te ly  w ell-off m o th e rs  o f p ay in g  w ard  (average 
an n u a l incom e: R s. 6 8 9 4 /= ) , an d  (b) L evel I I I :  well o ff m others o f cab in  
w ard  (average a n n u a l incom e: Rs. 1 2 ,5 1 0 /= ).

O ut o f  200 in fa n ts  u n d er ex am in a tio n  60, 90 a n d  50 belonged to  th e  m o thers 
o f  L evel I ,  I I  a n d  I I I ,  respective ly . Sexwise b reak d o w n  o f th e  new borns per 
socioeconom ic level yields th e  following d is tr ib u tio n s : (i) 33 m ales an d  27 
fem ales (Level I) , (ii) 49 m ales an d  41 fem ales (Level I I ) ,  and  (iii) 25 m ales 
an d  25 fem ales (L evel I I I ) .

In  th e  house-to -house follow -up su rvey , 11 m easu rem en ts were in itia lly  
ta k e n  on  each in fa n t a t each  tim e-in te rv a l ( B a n e r j e e  1976). B u t for th e  p re ­
sen t s tu d y  th e  fo llow ing 6 m easurem ents h a v e  been  u tilized : (1) T o ta l len g th , 
(2) Chest c ircum ference, (3) B iacrom ial d ia m e te r , (4) H ead  len g th , (5) H ead  
b re a d th , an d  (6 )  W eigh t ( M a r t i n — S a l l e r  1957). T he w eights o f th e  in fa n ts  
were n o ted  in  g ram s an d  all o th e r  body  m easu rem en ts  in  m ilim etres ( B a n e r ­
j e e — B a n e r j e e  1978).

P ro lo n g a tio n  o f  b reast-feed in g  (and th e re b y  th e  tim e  o f w eaning an d  su b ­
seq u en t su b s titu tio n  o f low /high s ta rch  an d  low /h igh  p ro te in  foods) has been 
s tu d ied  in  te rm s o f  fou r b ro ad  s tages: (a) S tag e  1: w ean ing-tim e a t  3 m o n th s 
or earlie r, (b) S tage  2: w ean ing  tim e  a fte r  3 m o n th s b u t  w ith in  6 m o n th s, 
(c) S tage 3: w ean ing  tim e  a fte r  6 m onths b u t w ith in  12 m o n th s , and  (d) S tage 4: 
w eaning  tim e  a f te r  12 m o n th s.

W eaning  d ie ts  h av e  been  exam ined  by  th ree  b ro a d  categories: (a) C ategory  I :  
L iqu id  diets (cow’s m ilk , sago, b a rley , fru it ju ic e ) , (b) C ategory  I I :  Solid diets 
(rice, fish , cereal, m ashed  p o ta to , boiled v eg e tab les , b a n a n a s , and  o th e r f ru its , 
an d  (c) C ategory  I I I :  Baby fo o d  (dried m ilk  p ro d u c t m an u fac tu red  com m er­
cially). W eaning  d ie ts  as w ere rep o rted  b y  th e  m o th ers  o f d ifferent socio­
econom ic level, m ay  be considered  as th e  n o rm a l foods w hich  are usually  g iven
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to  ghe grow ing babies in  B engali fam ilies. I t  is s tro n g ly  p resum ed  t h a t  th e re  
w as no re p o rtin g  b ias since th e  fem ale in v e s tig a to r  checked  th e  re le v a n t d iet 
in fo rm a tio n  in  h er personal v isits  to  th e  m o th ers  for several tim es.

W hen  th e  new borns are  classified  b y  th e  socioeconom ic level o f  m o th e rs  
an d  th e  tim e  o f w eaning  th e  fo llow ing d is trib u tio n s  are o b ta in ed  fo r th e  m ale 
in fa n ts  an d  th e  fem ale in fan ts  re sp ec tiv e ly :

Weaning
tim e

(Stage)

Socioeconomic level 
of mother

Total
Weaning

time
(Stage)

Socioeconomic level 
o f m other

T o tal

I II II I I I I I I I

1 0 27 22 49 1 4 19 15 38
2 5 11 3 19 2 4 13 8 25
3 16 4 0 20 3 13 7 2 22
4 12 7 0 19 4 6 2 0 8

Total 33 49 25 107 Total 27 41 25 93

M oreover, frequency  d is trib u tio n s  o f in fa n ts  b y  w eaning d ie t, sex a n d  tim e  
o f w ean ing  have  been  se t o u t in  T ab le  1. I n  T able 2 freq u en cy  d is tr ib u tio n s  
o f in fa n ts  b y  w ean ing  d iets, sex  a n d  socioeconom ic level o f m o th e r h a v e  been 
p re sen ted  to  in d ica te  th e  p a tte rn  o f  feed ing  h a b its  invo lv ing  d iffe ren tia l n u tr i ­
tio n  in ta k e  o f th e  babies in  th re e  socioeconom ic groups. These tab le s  in c o rp o ­
ra te  basic  d a ta  re la te d  to  th e  m ag n itu d e  o f  th e  new borns in  severa l s tag es  of 
b reast-feed in g , a n d  w eaning d ie ts  am ong  poor, m o dera te ly  w ell-off a n d  w ell-off 
m o th ers .

Table 1

Frequency distribution of infants by weaning diet, sex and tim e of weaning

Sex
Time of 
weaning 
code (X)

D iet code*
T o ta l

ML MS MLF MSF BM

l 49 49
Male 2 — 5 l 13 — 19

3 l i 7 l 1 — 20
4 - — — — 19 19

Sub-total n 12 2 63 19 107

1 l 1 ___ 36 — 38
Female 2 — 12 — 13 — 25

3 5 12 — 5 — 22
4 — — — — 8 8

Sub-total 6 25 0 54 8 93

Total 17 37 2 117 27 200

* Explanation  of diet codes:
A. AIL stands for mixed liquid foodstaffs consisting of milk (cow, goat etc.) sago, barley  and fru it juice.
B. MS stands for mixed solid foodstaffs consisting of those shown under ML and rice, fish, cereal, vegetable, sweets, fruits 

and  egg yolk.
C. M LF stands for mixed liquid foodstaffs and baby food (dried milk) (Form ula based milk powder).

MSF stands for mixed solid foodstaffs and baby food (dried milk food).
BM stands for breast milk only.
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W ith  im m ed ia te  reference to  such  basic  d a ta  i t  is ex p ec ted  th a t  th e  m erits  
o f  th e  find ings o f  th e  p resen t p a p e r can  be well ap p rec ia ted .

F o r  each c h a ra c te r  u n d e r s tu d y  th e  d is tan ce  curve, v e lo c ity  curve an d  
acce lera tio n  cu rv e  have been  ex am in ed  a n d  p resen ted  in  F igs. 1— 6. E ach  set 
o f  F igu res covers th e  d is tan ce  cu rv es, th e  v e lo c ity  curves an d  th e  accelera tion  
cu rv es of th e  m ale  in fan ts . T h e  curves o f  th e  fem ale in fa n ts  show  a v e ry  
s im ila r ten d en cy .

Table 2

F req u en cy  d is tr ib u tio n  of babies b y  weaning d ie t, sex and  socioeconomic level o f m other

Socioeconomic level of
Sex Weaning Diet code*

Totalmother 
(Bed type) code (X) ML MS MLF MFS BM

I (Free bed) Male 1 0
2 — 3 — 2 — 5
3 9 7 — — — 16
4 — — — — 12 12

Sub-total 9 10 0 2 12 33

I (Free bed) Female 1 1 — — 3 — 4
2 — 3 — 1 — 4
3 5 8 — — — 13
4 — — — — 6 6

Sub-total 6 11 0 4 6 27

II  (Paying bed) Male 1 — — — 27 — 27
2 — 2 1 8 — 11
3 2 — 1 1 — 4
4 — — — — 7 7

Sub-total 2 2 2 36 7 49

II  (Paying bed) Female 1 — 1 — 18 — 19
2 — 5 — 8 — 13
3 — 3 — 4 — 7
4 — — — — 2 2

Sub-total 0 9 0 30 2 41

II I  (Cabin bed) Male 1 — — _ 22 — 22
2
3
4

- - -
3

_
3
0
0

Sub-total 0 0 0 25 0 25

III  (Cabin bed) Female 1 — — — 15 — 15
2 — 4 — 4 — 8
3
4 —

1
—

1 — 2
0

Sub-total 0 5 0 20 0 25

Total 17 37 2 117 27 200

* For D iet code see table 1.
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Results: A nalysis o f growth curves

G row th  curves o f  b o th  m ale an d  fem ale in fa n ts  from  b ir th  to  12 m o n th s  
are  com pared  for th e  six  fea tu re s , n am ely , to ta l  le n g th  (heigh t), b o d y  w eigh t, 
chest circum ference, b iacrom ia l d iam ete r, head  le n g th  a n d  h ead  b re a d th  
w ith  resp ec t to  th e  4 S tages o f  w eaning.

1. Total length

D uring  th e  f irs t  tw elve  m o n th s since b ir th  d is tan ce  curves are  increasing , 
w ith  th e  ra te  o f  increase (velocity) g rad u a lly  decreasing  w ith  age. D ev ia tio n  
from  th is  general p a tte rn  is observed  for b o th  m ale an d  fem ale in fa n ts  w ho 
co n tin u ed  b re a s t feed ing  b ey o n d  12 m o n th s w here th e  r a te  o f increase in  le n g th  
during  9 to  12 m o n th s was slig h tly  la rg e r th a n  th e  r a te  du ring  6 to  9 m o n th s .

T hough  th e  v e lo c ity  generally  decreases, th e  r a te  (acceleration) o f  decrease 
has a decreasing tr e n d  up  to  th e  age o f 6 m o n ths a n d  th e n  an  increasing  t r e n d
i.e. th e  accelera tion  curves h av e  a convex  tre n d  to w ard s  age axis. D ev ia tio n  
from  th is  p a tte rn  is observed  fo r fem ale in fa n ts  w ho w eaned  w ith in  3 m o n th s  
an d  fo r m ale in fa n ts  w ho w eaned  a fte r 3 m o n ths b u t  w ith in  6 m on ths w here 
th e  accelera tion  curves are  alw ays increasing . A cceleration  fo r fem ale in fa n ts  
who w eaned  a fte r  3 m o n th s b u t  w ith in  6 m o n th s decreased  a fte r  9 m o n th s
(F ig . 1).

2. B ody weight

Increasing  o f b o d y  w eigh t, for b o th  m ale an d  fem ale in fan ts  w ean ing  a t 
various tim es, seem s to  he v e ry  stab le  an d  sim ilar. T he w eight increased  d u rin g  
f irs t tw elve m o n th s a t  an  increasing  ra te  up  to  3 m o n th s an d  th e n  genera lly  
a t a decreasing  r a te  u p  to  9 m on th s an d  th e re  w as a sm all increase in  th e  ve lo ­
c ity  th e re a f te r . H ow ever fo r fem ale in fa n ts  a t  th e  f irs t o r second S tag e  of 
w eaning i.e. w ean ing  w ith in  6 m o n th s, ve lo c ity  s lig h tly  decreased  even  a fte r 
9 m o n th s. This in d ica tes  th a t  a f te r  9 m o n ths th e  b o d y  tveight is gained  a lm o st 
a t  a c o n s ta n t r a te . T he ra te  o f velocity  change follow s th e  sam e general p a t te rn  
o f curve as in  th e  case o f to ta l  len g th  i.e. convex  to w ard s age axis (F ig . 2).

3. Chest circumference

G row th  of ch est c ircum ference is n o t as s tab le  as bo d y  w eight for m ale 
an d  fem ale in fa n ts  a t  v a rious stages of w eaning . The chest c ircum ference 
increased  a t an  increasing  ra te  up  to  3 m on ths fo r m ale in fan ts  w ean ing  a fte r 
3 m on th s w hereas fo r fem ales th e  sam e fea tu re  is observed  fo r tho se  w ean ing  
w ith in  6 m o n th s. F o r  o th e rs , ve locity  decreased  d u rin g  th is  period . T he velo ­
c ity  decreased  a fte r  3 m o n th s , excep t fo r fem ale in fa n ts  who co n tin u ed  b re a s t­
feeding b ey o n d  12 m on th s th e  v e loc ity  increased  d u rin g  6 to  9 m o n th s.

A cceleration  curves show  a p a tte rn  sim ilar to  th o se  o f b o d y  w eight. D ev ia tio n  
is observed  fo r m ale in fa n ts  who w eaned  w ith in  3 m on th s an d  for fem ale 
in fan ts  w ho c o n tin u ed  b reast-feed ing  b eyond  12 m o n th s w here th e  accelera tion  
decreased  a fte r  9 m o n th s (F ig. 3).
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Fig. 1. Growth in to ta l length (height) of the Bengali male infants from  b irth  to  twelve months 
by tim e of weaning, followed by  different substitu tive foods. D istance curves, velocity curves

and acceleration curves

4. B iacrom ial diameter

In  all age levels g ro w th  fo r b iacrom ia l len g th  is o b serv ed  to  decrease a t 
a decreasing  ra te  am ong  b o th  m ale an d  fem ale in fan ts . B u t an  ex cep tion  was 
reg is te red  by  those  fem ale bab ies w hose w eaning  tim e  w as b ey o n d  12 m onths 
(S tage 4) an d  fo r m ale in fa n ts  w ean ing  a fte r 6 m o n th s b u t  n o t beyond  12 
m o n th s g row th  a t  b iacrom ia l d im ension  increased  a t  an  increasin g  ra te  betw een  
ages 9 a n d  12 m o n th s. O n th e  o th e r  b a n d , am ong th e  m ale in fa n ts  who were
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Fig. 2. Growth in body weight of the male Bengali infants from  b irth  to  twelve months by 
tim e of weaning, followed by different substitu tive foods. D istance curves, velocity curves

and acceleration curves

given su b s titu te  foods a f te r  w ean ing  a t  3 m on ths or before th e  ra te  of increase 
in  th is  physica l t r a i t  w as c o n s ta n t a f te r  th e ir  age o f 6 m o n th s . F o r b o th  m ale 
an d  fem ale new borns th e  v e lo c ity  o f g ro w th  is fo u n d  to  decrease a t  a decreasing 
ra te , th a t  is, accelera tion  w as increasing  w ith  age, ex cep t fo r th e  fem ales 
en joy ing  th e  4 th  S tage o f  w ean ing  tim e  (beyond 12 m o n th s) since on ly  am ong 
th e m  th e  ra te  o f v e loc ity  is fo u n d  to  decrease betw een  ages 3 an d  6 m on ths 
(F ig . 4).
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Fig. 3. G rowth in  chest circumference of the Bengali male infants from  b ir th  to  twelve m onths 
by  tim e of weaning, followed by different substitu tive foods. D istance curves, velocity curves

and acceleration curves

5. H ead length

T h ro u g h  o u t th e  g iven  period  o f g row th  b o th  th e  m ale a n d  th e  fem ale in fan ts  
experienced  increase in  h ead  le n g th  a t a decreasing ra te . T h is general tre n d  
o f  g row th  w as, o f course, a t  a varian ce  am ong those  m ales o n ly  who w ere a t  
th e  3rd  S tage of w ean ing-tim e a n d  again , am ong those  fem ales only  who were 
a t  th e  4 th  S tage o f w eaning  tim e . A m ong th ese  tw o p a r tic u la r  sub-groups 
o f  in fan ts  h ead  len g th  m a in ta in e d  increase a t an  increasing  ra te  especially  
betw een  th e  ages 9 an d  12 m o n th s. On th e  o th e r h an d , v e lo c ity  o f g row th  is 
observed  to  decrease a t  an  increasing  ra te , th a t  is, acce lera tion  ra te  does 
increase w ith  age am ong  b o th  m ale an d  fem ale in fan ts  in  all age classes
(F ig . 5).
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Fig. 4. Growth in  biacromial diam eter of the Bengali male infants from  b irth  to twelve months 
by tim e of weaning, followed by different substitu tive foods. D istance curves, velocity curves

and acceleration curves

6. H ead breadth

G row th  curves reveal th a t  am ong  th e  m ale babies w ho were a t  th e  2nd 
S tage o f w eaning-tim e an d  again , am ong th e  fem ale bab ies w ho were rep o rted  
to  be a t  th e  1st, 2nd , or 3 rd  S tage o f w eaning  tim e  th e  p h ysica l ch a rac te r of
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Fig. 5. Growth in head length of the Bengali male infants from b irth  to  twelve m onths by 
tim e of weaning, followed by different substitu tive foods. Distance curves, velocity curves

and acceleration curves

h e a d  b re a d th  increased  a t  a decreasing  ra te  th ro u g h o u t th e  perio d  o f g row th  
considered .

A carefu l look in to  all curves w ould  d e tec t a t  once som e in te re s tin g  p a tte rn s  
o f  d eve lopm en t an d  th e y  are as follow s: (a) for th e  m ale in fa n ts  w ho were 
w eaned  re la tiv e ly  a t  3 m on ths o f  earlier (1st S tage o f w ean ing  tim e) g row th  
in  h ead  b re a d th  shows increase a t  an  increasing  ra te  especially  b e tw een  th e  
ages 9 an d  12 m on th s; (b) for th e  m ale babies who were a t  th e  3 rd  S tage of
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Fig. 6. Growth in  head b read th  of the Bengali male infants from  b ir th  to  twelve m onths by 
tim e of weaning, followed by  different substitu tive foods. D istance curves, velocity curves

and acceleration curves

w eaning  tim e  th e  above fea tu re  is also tru e  b u t  on ly  in  th e  ages from  1 to  3 
m o n th s ; (c) fo r th e  m ales w ho w ere a t  th e  4 th  S tage o f w ean ing  tim e  th e  fea tu re  
o f  g row th  as fo u n d  fo r th e  (b) sub-group  is re p e a te d ; a n d  again , (d) fo r th e  
fem ale in fan ts  w ho w ere a t  th e  4 th  S tage o f  w ean ing  tim e  th e  fea tu re  o f grow th  
strikes a lm ost id e n tic a lly  a sem blance w ith  w h a t is fo u n d  for th e  m ale in fa n ts  
o f  th e  above (a) sub -g roup .
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A m ong b o th  m ale an d  fem ale  in fa n ts  ve locity  r a te  is n o ticed  to  be decreasing 
b e tw een  th e ir  ages 0 to  6 m o n th s , w hile such ra te  is n o te d  to  be generally  
in creasin g  betw een  th e ir  ages 6 an d  12 m on ths. Some excep tions to  th e  general 
convex  tre n d  to w ard s age ax is  can  be p o in ted  o u t: (a) am ong  th e  m ale in fan ts  
w ho w ere a t th e  1st S tage o f  w ean ing  tim e (3 m on ths or before) ve locity  ra te  
decreases a t  an  increasing  ra te  th ro u g h o u t th e  period  o f  g ro w th  in  in fancy , 
a n d  (b) am ong  th e  m ale b ab ies who were w eaned  beyond  12 m on th s (4 th  Stage 
o f  w ean ing  tim e) m a in ta in ed  th e  sam e velocity  ra te  as show n b y  th e ir  co u n te r­
p a r ts  o f  th is  (a) sub-group  b u t  in  la te r  ages betw een  9 an d  12 m on ths (Fig. 6).

I t  is to  be n o ted  th a t  th e  v e lo c ity  curves w hich help  to  s tu d y  th e  ra te  of 
g ro w th , conform s in  general w ith  th e  biological no rm  is show ing decrease 
from  b ir th  onw ards. On th e  o th e r  h an d , th e  d istance  curves are observed  to  
m a in ta in  a fa irly  reg u la r o rd e r in  increm en ts of g row th  b y  age an d  n u tr itio n a l 
s ta tu s  o f  th e  babies w ith  re ference  to  various physical d im ensions. The ra te  of 
g ro w th  o f  several ch a rac te rs  (including  th e  six  ch a rac te rs  s tu d ied  here) are 
be ing  analysed  an d  a re p o rt on  th e  sam e is expec ted  soon.

D iscussion

T he p resen t s tu d y  has b een  aim ed  especially  w ith  an  eye to  som e in te r ­
n a tio n a lly  accep ted  fac ts , n a m e ly , (i) a ch ild ’s g row th  ra te  re flec ts , “ b e tte r  
th a n  a n y  o th e r single in d ex .” , h is  s ta te  o f h ea lth  an d  n u tr i t io n , (ii) in  grow th  
i t  is s till n o t clear how  m uch o f m ean  differences in  body  size is due to  h e red ity  
an d  how  m uch  to  en v iro n m en t, an d  (iii) ch ildren  from  d iffe ren t socioeconom ic 
levels do differ in  average b o d y  size a t  all ages, th e  u p p e r g roups being alw ays 
m ore ad v an ced  along th e  course to  m a tu r ity  ( T a n n e r  1951, M e r e d i t h  1951, 
H a m m o n d  1957, W h i t a c a r e — G r i m e s  1959, R e a  1971, E v e l e t h — T a n n e r  
1976). U tiliz ing  lo n g itu d in a l d a ta  for th e  new borns o f  th e  B engali p a ren tag e  
we h av e  tr ie d  to  ex p la in  th e  g ro w th  ra te s  o f th e  in fan ts  b y  stag e  o f w eaning 
a n d  ca teg o ry  o f w eaning  feed d u rin g  th e  f irs t p o s t-n a ta l y ea r. I t  is expected  
th a t  th e  s tu d y  w ould  help to  u n d e rs ta n d  how  in fa n t’s g ro w th  tak es  place 
d u rin g  th e  f irs t p o s t-n a ta l y e a r  u n d er th e  im p ac t o f p ro longed  or lim ited  
b reas t-feed in g  followed b y  w ean in g  d iets w ith  u n eq u a l n u tr i t io n a l values.

In  te rm s  o f b reast-feed ing  th e  in fa n ts  can  be p laced u n d er fou r n u tr itio n a l 
g roups, n am ely  (1) lim ited  b reast-feed in g  for a few weeks on ly  w ith  prolonged 
b o ttle -feed in g , (2) m o d era te ly  pro longed  b reast-feed ing  fo r 13 weeks to  6 
m o n th s  w ith  lim ited  b o ttle  feed ing , (3) p ro longed b reast-feed in g  for m ore th a n  
6 m o n th s u p  to  12 m o n ths w ith  m in im um  b o ttle  feeding, an d  (4) h igh ly  p ro ­
longed  b reast-feed ing  beyond  12 m on th s w ith  no b o ttle -feed in g . These four 
g roups d id  differ v e ry  little  in  re sp ec t of b ir th  w eight as m a y  be observed  
from  F ig . 2, b u t  differences in  w eigh t gain  were so m ark ed  b y  th e  en d  o f 12 
m o n th s  th a t  th e  new borns (m ale o r  fem ale) o f th e  f irs t n u tr i t io n a l g roup  tu rn e d  
to  be h eav iest habies (m ales a t  b ir th :  2.98 kg  an d  a t one y ea r: 8.89 kg ; fem ales 
a t  b ir th :  2.95 kg  an d  a t  one y e a r  8.24 kg). In  c o n tra s t, th e  new borns o f th e  
fo u r th  a n d  la s t n u tr itio n a l g roup  is found  to  be th e  “ lig h te s t”  babies (m ales 
2.81 kg  a t  b ir th  an d  a t  one y e a r : 6.98 kg ; fem ales a t b ir th :  2.76 kg  an d  a t  one 
y e a r : 6.59 kg) (c.f. T able 6). Now i t  has been seen earlier (Table 2) th a t  th e  new ­
b o rn s o f th e  f irs t n u tr itio n a l g ro u p  belonged to  th e  w ell-off m o th ers  (socio­
econom ic level I I I )  who gave m ore  ba lanced  food s ta ff  (rich in  s tra c h , p ro te in ,
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Mean birth  weights in  some selected population of several places in India
Table 3

Population (place)
Mean w 

Boys

eight (kg) 

Girls

Reference
Year

Calcutta (all income levels) 2.91 2.82 1971
Calcutta (well-off) 3.11 2.97 1971
Calcutta (poor) 2.80 2.72 1971
Delhi (well-off) 3.30 3.10 ?
Delhi (poor) 2.80 2.75 ?
Madras (well off) 2.95* 1962
Madras (poor) 2.74* 1962
Hyderabad 2.77 2.65 1971
M aharashtrians 2.70 2.50 1970

an d  v itam ins) as w ean ing  d iets for a re la tiv e ly  longer p e rio d  du ring  th e  f irs t 
p o s t-n a ta l year. On th e  o th e r h a n d , th e  new borns o f  th e  la s t n u tr itio n a l 
group w ere th e  progenies o f  th e  poor m others (socioeconom ic level I) who were 
n o t able to  su s ta in  b a lan ced  n u tr ie n t feeds as w eaning  d ie ts . Such differences 
on socioeconom ic level o f  th e  m o thers has obvious effects on  th e  feeding h ab it 
o f th e  new borns an d  u ltim a te ly , d ifferen tia l feed ing  h a b its  do cause percep ­
tib le  v a ria tio n s  in  bo d y  g ro w th  o f th e  in fan ts . This phenom enon  is well reflec ted  
in  th e  g row th  p a tte rn  o f  th e  in fa n ts  w ith  respect to  each  one of six physical 
ch a rac te rs  exam ined  here  b y  feeding h ab it d u ring  th e  f irs t  y ear o f th e ir  life. 
G ain in  body  w eight, len g th , chest circum ference, b iacrom ia l d iam eter, h ead  
len g th  or head  b re a d th  was re la tiv e ly  m ore p ronounced  alw ays in  th e  babies 
o f th e  f irs t n u tr itio n a l g roup  an d  re la tiv e ly  low er in  th e  bab ies o f th e  fo u rth  
n u tr i t io n a l group . N evertheless, from  th e  n a tu re  o f g ro w th  p a tte rn s  i t  is 
ev id en t th a t  th e  new borns o f th e  f irs t  and  th e  second n u tr it io n a l groups m arked  
in  general a coheren t sem blance, while th e  babies o f  th e  la s t tw o n u tr itio n a l 
g roups cam e m uch closer. I t  m eans th a t  th e  new borns who w ere w eaned a t  
6 m o n th s or before an d  su b jec ted  to  re la tiv e ly  m ore n u tr itio u s  d iets m a in ta in  
a b e tte r  g row th  increase in  c o n tra s t to  those  who w ere for m ost o f th e  tim e 
b re a s t fed  even a fte r  6 m on th s or la te r  an d  were given poor feeds.

W ith  respect to  h ig h er b o d y  w eight gain b y  th e  bab ies exposed  to  prolonged 
b o ttle -feed in g  ta llies  well w ith  previous stud ies ( D a v i d  H e w i t t  an d  S t e w a r t  
1952) w hich show  th a t  th e  b reast-fed  babies rem ain  lig h te r  th a n  b o ttle -fed  
bab ies a t  th e  age o f  tw elve  m o n th s. In  th is  co n te x t, one w ould  like to  n o te  
th a t  since a ch ild ’s physica l developm ent is in tim a te ly  re la te d  to  his h ea lth  
an d  n u tr itio n , in  a n y  ap p ra isa l o f these  tw o specific issues an  assessm ent of 
th e  p a tte rn  o f his physica l g row th  is sine qua non a n d  an  im p o rta n t single 
m e th o d  of confirm ing  th e  ad eq u an cy  of a b a b y ’s food in ta k e  revolve ro u n d  
th e  accu ra te  m easu rem en t o f his gain in  w eight ( I l l i n g w o r t h  1957). As th e  
w eight is a com posite  of o th e r  m easurem ents an d  is a n  over-all m easure of 
b o d y  size we have given g rea te r  em phasis on the* discussion o f th e  tre n d  of 
progress in  w eight ga in  b y  feed ing  h ab its  am ong th e  B engali in fan ts . M oreover, 
i t  is a lread y  show n th a t  m a ln u tr itio n  has a considerab le  effect on grow th , 
affecting  th e  w eight m ore th a n  th e  height.
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W e know  th a t  a m o d era te  co rre la tio n  ex ists betw een  th e  ch ild ’s size a t  b ir th  
a n d  his su b seq u en t b o d y  bu ild . T h e  sm aller th e  size o f th e  b a b y  a t  b ir th , as 
fo u n d  in  his b ir th  w eigh t, th e  sm alle r he is likely  to  be in  la te r  ch ildhood , an d  
th e  la rg e r he is a t  b ir th  th e  la rg e r he is like ly  to  be in  la te r  ch ildhood . E v e n ­
tu a lly , th e  in fa n ts  w ho were a t  S tage  I  o f w eaning-tim e an d  belonged  to  th e  
1st n u tr i t io n a l g roup  are obvious to  y ield  la rg e r bo d y  size in  la te r  ages (12 
m o n th s) in  com parison  to  th e ir  c o u n te rp a r ts  a t  S tage I I ,  I I I  or IV  o f  w eaning  
tim e  a n d  again , in  th e  2nd , 3 rd  o r 4 th  n u tr itio n a l group w hich is considered  
in  th e  p ap er.

A t b ir th  th e  m ean  len g th  of th e  m ale new borns was 49.1 cm  ag a in s t 48.5 cm  
o f th e  fem ale new borns. B u t as soon  as these  new borns were ex am in ed  b y  th e  
S tage o f  w ean ing -tim e an d  n u tr i t io n a l g roup  an  in te re s tin g  p ro file  o f th e  
g ro w th  p a t te rn  in  to ta l  body  le n g th  over d iffe ren t tim e-in te rv a ls  d u rin g  th e  
f ir s t  p o s tn a ta l y ea r w ere observed  (F ig. 1). T he male new borns o f  th e  f irs t 
n u tr i t io n a l g roup  an d  a t  th e  S tage I  o f w eaning-tim e average b o d y  len g th  a t 
d iffe ren t age in te rv a ls  in  th e  follow ing o rder w ere recorded : 49.6 cm  (0 m o n th ), 
60.9 cm  (3 m o n th s), 66.4 cm (6 m o n th s), 70.0 cm  (9 m onths) a n d  fina lly  
72.4 cm  (12 m on ths). I n  clear c o n tra s t , th e  m ale new borns o f th e  fo u r th  n u tr i ­
tio n a l g roup  (poorest) y ielded m ean  bo d y  len g th  over th e  sam e age-invervals 
in  th e  follow ing m an n e r: 48.9 cm  (0 m o n th ), 58.1 cm  (3 m o n th s), 62.5 cm 
(6 m o n th s), 64.9 cm  (9 m onths) a n d  67.5 cm  (12 m onths). Such no ticeab le  
d ifferences in  m ean  b o d y  len g th  be tw een  th e  fem ale  babies of th e  given tw o

Table 4

Mean length, weight, chest circumference, biacromial diam eter, head length and head breadth 
by sex and age-interval among the Bengali infants (No. of sample: Male 107 and Female 93)

Age
(in month)

T o tal length (mm) Weight (g) Chest circumference (mm)

(i) (2) (3)

M F M F M F

0 4 9 1 .2 4 4 8 4 .7 8 2 9 0 9 .3 3 2 8 2 2 .5 3 3 1 0 .5 7 3 0 6 .9 6
l 5 3 0 .2 2 5 2 5 .2 4 3 5 7 2 .9 0 3 4 5 7 .5 3 3 3 8 .7 5 3 3 4 .6 7
3 5 9 7 .0 7 5 9 1 .2 9 5 0 6 4 .0 2 4 9 0 8 .0 6 3 9 6 .3 3 3 9 1 .8 1
6 6 4 5 .6 8 6 3 7 .8 1 6 3 0 5 .1 4 6 1 0 6 .4 5 4 2 6 .7 2 4 2 3 .6 7
9 6 7 7 .0 8 6 6 8 .9 8 7 1 4 2 .9 9 6 9 1 6 .1 3 4 5 0 .3 3 4 4 5 .1 5

12 7 0 1 .4 2 6 9 3 .5 4 7 9 9 9 .0 6 7 6 9 6 .2 3 4 6 7 .2 8 4 5 8 .4 3

Biacromial diameter (mm) Head length (mm) Head breadth (mm)

Age
(in month) (5) («)

M F M F M F

0 9 4 .8 8 9 5 .3 8 1 1 3 .9 9 111.86 8 8 .9 9 8 7 .5 7
l 1 0 9 .6 0 1 0 8 .8 9 1 2 1 .1 5 1 1 9 .1 0 9 6 .4 1 9 4 .6 9
3 1 2 5 .5 1 1 2 3 .2 4 1 3 0 .3 7 1 2 9 .1 2 1 0 8 .4 9 1 0 7 .2 8
6 1 3 7 .7 2 1 3 6 .0 8 1 3 9 .2 1 1 3 7 .7 6 1 1 5 .6 0 1 1 4 .4 6
9 1 4 5 .6 7 1 4 4 .0 5 1 4 3 .7 1 1 4 2 .8 5 1 1 9 .8 0 1 1 8 .9 5

12 1 5 2 .2 2 1 4 9 .8 1 1 4 7 .3 9 1 4 6 .5 3 1 2 4 .0 0 1 2 3 .0 9
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Mean weight (W), length (L) and chest (C) of boys from b irth  to one year of age in  some selected 
developing and developed countries

Table 5

Country People or 
place

Ref.
Year

Measure­
ment* 0

(Birth)
1

m onths

AGE

3 6
months j months

9
months

12
months

India Calcutta 1971-72 Weight 2.09 3.57 5.06 6.30 7.14 7.99
Length 49.1 53.0 59.7 64.5 67.7 70.1

(all income Chest 31.0 33.8 39.6 42.6 45.0 46.7
levels)

Calcutta 1971-72 W 2.98 3.72 5.36 6.75 7.81 8.89
(well-off) L 49.5 53.6 60.9 66.3 70.0 72.4

C 31.4 34.6 40.4 43.6 46.5 48.5

Calcutta 1971-72 w 2.81 3.55 4.61 5.71 6.34 6.98
(poor) L 48.8 52.3 58.1 62.5 64.9 67.4

C 30.4 32.9 38.1 41.2 43.2 44.7

Delhi 9 w 3.03 — 5.35 7.16 8.98 10.0
(well-off) L 50.0 60.2 66.0 70.8 74.1

Delhi W 2.80 — 4.83 6.20 8.02 8.52
(poor) L 49.0 — 58.7 64.6 69.3 72.7

Jordan (various) 1964 W — 3.50 5.52 6.46 7.34 7.93
L — 50.5 60.8 64.7 68.3 70.7

Tunisia Tunis 1973 W ___ — 6.10 7.67 8.70 9.64
(well-off) L — — 59.2 65.6 70.0 72.6

Tunis 9 W — — 5.83 7.38 8.20 8.97
(poor) L — — 58.5 64.2 68.4 71.4

Japan Tokyo 1965-66 W — 4.22 6.25 7.94 8.86 9.43
L 53.9 61.0 67.5 71.6 74.8
C — 36.5 41.9 44.6 46.1 47.0

Thailand Bangkok 9 W 3.12 4.65 6.34 7.74 8.62 9.1
L — 56.1 62.0 67.8 71.9 73.5
C 32.0 37.9 41.0 43.4 44.7 45.8

Taiwan Taipei 1965 W 3.21 5.04 6.42 7.74 8.51 9.03
L — 57.2 63.1 68.4 72.0 75.0
C — 39.3 41.4 43.6 45.1 46.2

Poland Lublin 1968 W 3.48 4.02 5.97 8.03 9.35 10.39
L 50.8 54.3 61.4 68.0 72.6 76.5
C 33.2 36.0 40.6 44.6 47.4 48.6

North- urban 1968 L 51.2 53.0 61.4 67.2 72.8 76.3
Germany C 31.6 32.8 38.7 42.9 43.9 46.4

London urban 9 w 3.44 4.06 5.88 7.90 9.19 10.03
L — 53.9 60.0 66.6 71.2 74.9

Sofia urban 1965 W 3.39 4.68 6.51 8.44 9.56 1 0 .5 3
L 51.4 56.1 63.0 69.2 73.3 77.2
C 33.8 37.9 41.7 44.9 47.3 84.4

Paris urban 1964 w ___ 3.94 5.80 7.93 8.88 9.88
L 50.0 53.2 59.8 66.5 70.7 74.5
C — 34.7 39.2 42.9 45.4 47.2

* W  (W eight in kg); L  (Length in cm); C (Chest Circumference in cm).
Source: E v e l e t h , P. B. — T a n n e r , J .  M. (1976): Worldwide Variation in H um an Growth, pp . 288 89, 372 — 73, an d  398 — 
99.
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Mean weight (W), length (L), and chest (C) of girls from b irth  to one year age in some selected 
developing and developed countries

Table 6

Country People Ref.
Y ear

M easure­
ment*

AGE

0
(Birth)

1
months months

6
months

9
m onths

12
months

India Calcutta 1971-72 W eight 2.08 3.46 4.91 6.11 6.92 7.70
Length 48.5 52.5 59.1 63.7 66.9 69.3

(all income Chest 30.6 33.5 39.2 42.4 44.5 45.8
level)

Calcutta 1971-72 W 2.95 3.61 5.11 6.47 7.37 8.25
(well-off) L 49.3 53.4 59.9 65.3 68.6 71.1

C 31.1 34.1 39.6 43.3 45.7 47.2
Calcutta 1971-72 W 2.76 3.33 4.55 5.50 6.02 6.59

(poor) L 47.4 51.5 57.6 61.5 63.4 65.9
C 30.4 33.4 38.2 40.0 41.9 42.7

Delhi 9 W 3.10 — 5.15 7.05 8.34 9.45
(Well-off) L 50.0 — 59.1 64 9 70.1 73.1

Delhi ? W 2.75 — 4.58 6.04 7.07 8.12
(poor) L 48.1 — 57.8 62.9 68.0 71.3

Jordan 1964 W — 3.77 4.70 5.49 6.98 7.31
(various) L — 50.9 58.3 62.1 66.4 70.0

Tunisia Tunis 1973
(well-off) W ■ — — 5.50 6.93 8.00 9.02

L — — 57.9 63.2 67.0 71.7
Tunis (poor) 9 W — _ 5.55 6.76 7.48 7.92

L — — 57.6 61.4 65.2 68.1
Japan Tokyo 1965-66 W — 3.80 5.60 7.13 7.97 8.46

L — 52.3 58.9 65.2 69.1 72.7
C — 35.2 40.0 42.6 44.2 45.3

Thailand Bangkok 9 W 3.10 4.46 5.61 7.33 7.97 8.50
L — 55.0 60.3 65.9 69.6 72.2
C 31.9 37.5 40.1 42.7 43.5 44.1

Taiwan Taipei 1966 W 3.10 4.94 6.01 7.31 7.99 8.42
L — 55.8 61.4 66.8 70.2 73.3
C — 37.4 40.5 42.6 43.9 45.1

Poland Lublin 1968 w 3.36 3.77 5.42 6.96 8.65 9.54
L — 53.4 59.7 66.1 70.4 74.3* C 32.8 35.3 39.3 43.3 45.9 47.1

North- urban 1968
Germany L 51.2 53.0 61.4 67.2 72.8 76.3

C 31.3 32.8 38.7 42.9 43.9 46.4
London urban ? w 3.44 4.06 5.88 7.90 9.19 10.03

L — 53.9 60.0 66.6 71.2 74.9
Sofia urban 1965 W 3.39 4.68 6.51 8.44 9.56 10.53

L 51.4 56.1 63.0 69.2 73.3 77.2
* C 33.8 37.9 41.7 44.9 47.3 48.4

Paris urban 1964 w — 3.94 5.80 7.93 8.88 9.88
L 50.0 53.2 59.8 66.5 70.7 74.5
C — 34.7 39.2 42.9 45.4 47.2

* W  (W eight in kg); L  (Length in cm); C (Chest circumference in cm).
Source: E v e l e t h , P. B .—T a n n e r , J . M.(1976): Worldwide Variation in H uman Growth, pp. 288 — 89,372 — 73 and  398 — 99.
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n u tr itio n a l groups an d  tw o  stages o f w ean in g -tim e  are also p resen t. T h a t 
d ifferen tia l feed ing  h a b its  do effect physica l g ro w th  of th e  B engali in fa n ts  in  
question  is qu ite  ev id en t from  th e  re su lts  o b ta in e d  in  th e  p resen t s tu d y . I t  is 
p o in ted  ou t here  t h a t  th e  difference in  g row th  as fo u n d  w ith  resp ec t to  w eight 
an d  heigh t o f th e  B engali in fan ts  can  also he d e te c te d  in  th e  rem ain ing  four 
physica l ch a rac te rs  (Table 4).

I t  is s ign ifican t to  n o te  th a t  m ean  w eigh t, m ean  len g th  an d  m ean  chest 
g ir th  from  b ir th  to  f irs t tw elve m o n th s as o b ta in e d  for th e  C a lcu tta  in fan ts  
(boys an d  girls) are  d e fin ite ly  low er th a n  th e ir  c o u n te rp a rts  in  E u ro p ean  
coun tries an d /o r cities like P o lan d , L ondon , P a ris , Sofia, N o rth  G erm any . 
B u t th e  in fan ts  o f  th e  w ell-off fam ilies o f C a lcu tta  com es som ew hat n ea re r 
to  th e  E u ro p ean  in fa n ts . I n  com parison  to  th e  w ell-off in fa n ts  o f D elhi th e ir  
co u n te rp a rts  o f C a lcu tta  y ield  low er m ean  w e ig h t, len g th  an d  chest c ircum ­
ference, a t  b ir th  a n d  also a t  o th e r age in te rv a ls . I t  m eans th a t  th e  C alcu tta  
in fan ts  m a in ta in , irresp ec tiv e  o f b rea s t feeding, su b seq u en t rich  or poor n u tr ie n t 
in ta k e , and  socioeconom ic level, sm aller body  size b y  w orld  s ta n d a rd  (Tables 5 
an d  6).

As indices o f  n u tr i t io n  an d  general w ell-being th e  p re se n t o b serv a tio n s on 
g row th  o f th e  B engali in fa n ts  o f b o th  sexes a p p e a r  to  in d ica te  s tro n g ly  th a t  
th e  babies be longing  p rim arily  to  th e  fo u rth  a n d  th e  th ird  n u tr itio n a l g roups 
(iden tified  on th e  basis o f  tw o c rite ria , n am ely , (1) p ro longed  b reast-feed ing  
an d  (2) high starch -lo w  p ro te in  foods a fte r w eaning) are  re la tiv e ly  u n d e rn o u ­
rish ed  th a n  th e ir  c o u n te rp a rts  o f o th e r  tw o n u tr it io n a l g roups to  b ea r im p a ir­
m en t o f g row th . I t  is a d m itte d  th a t  m an y  o th e r  causes m ay  also co n tr ib u te  
to  produce th e  sam e effect. Now, th e  im p a irm e n t o f g row th  resu ltin g  from  
m aln u tritio n , i t  has a lread y  been p o in ted  o u t, appears to  be m ore or less 
un iform  th ro u g h o u t th e  b o d y  (M a r s h a l l  1976) a n d  in  th is  d irec tion  i t  is n o t 
u n ex p ec ted  to  f in d  th a t  w ith  resp ec t to  all th e  six  ch a rac ters  th e  in fa n ts  of 
th e  fo u rth  an d  th e  th ird  n u tr itio n a l groups p a r tic u la r ly  h av e  y ielded  re la tiv e ly  
low er m ean  va lu es  a t  each  age in te rv a l th a n  th e  babies o f th e  f irs t an d  th e  
second n u tr itio n a l g roups. D uring  th e  f irs t p o s tn a ta l  yea r, v a ria tio n s  in  feeding 
h ab its  an d  w ean ing  d ie ts  are th o u g h t to  h av e  p lay ed  a v ita l  role in  b ring ing  
ab o u t these  differences. D ie ta ry  fac to rs , especially  th e  low  p ro te in  in ta k e , 
are o f obvious im p o rtan ce  in  th e  re la tiv e ly  slow er g row th  p a tte rn  in  th e  in fan ts  
o f th e  m o thers concerned . This is especially  t ru e  fo r th e  babies o f tho se  m o th ers  
who belonged to  poor socioeconom ic class (level I). This phenom enon  has its  
para lle l in  h u m a n  socie ty  a t  large ( T a n n e r  1962, M a l c o l m  1970). T herefo re, 
i t  m akes no un iq u e  disclosure; ra th e r  i t  on ly  confirm s th a t  d ifferen tia l en v iro n ­
m en ta l fac to rs  like bad /good  hom e cond itio n s, poor/w ell-off socioeconom ic 
level o f th e  m o th ers , low /high s tra c h , low /h igh  p ro te in  foods a fte r  w eaning  
(defic ien t/rich  n u tr i t io n a l condition) are im p o r ta n t  d e te rm in an ts  o f g row th  
in  th e  B engali in fa n ts .

The m erits  o f  th e  find ings on grow th  p a t te rn  o f  th e  B engali in fan ts  in  th e ir  
f irs t y ear life h av e  to  be ap p rec ia ted  w ith  a l i t t le  cau tio n . W e have n o t co n ­
sidered  for th e  p resen t tim e  th e  differences associa ted  w ith  in fa n t’s p a r i ty  
w hich is know n  to  be an  im p o rta n t source o f  v a r ia tio n  in  b ir th  w eight an d  
su b seq u en t w eigh t gain , hence, no a d ju s tm e n ts  for size o f p a ren ts  have  been  
m ade. B u t fu r th e r  analysis is in  progress to  accom m odate  these  “ re fin em en ts”  
( D a v i d  H e w i t t — S t e w a r t  1952, S e l v i n — G a r f i n k e l  1972, M c C a n c e  
1976).
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