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CORRELATIONS RETWEEN NEONATAL 
AND ABULT RODY WEIGHT AND HEIGHT

by  G. Ol iv ie r , F. B ressac  and H. T is s ie r  

(L aboratory of Biological Anthropology, U niversity  o f Paris 7, Paris)

L o n g itu d in a l s tu d ies  p e rm ittin g  com parisons be tw een  th e  new born  an d  th e  
a d u lt  are know n to  ex is t th o u g h  availab le  d a ta  are poo r, th u s  i t  seem s in te re s t
ing  to  com pare a rc h iv a l d a ta , collected in  a P a ris ia n  M a te rn ity , an d  sim ilar 
d a ta  on th e  sam e su b jec ts  19 years  la te r  in  a m ilita ry  R ec ru tin g  C entre.

D ata

W e th a n k  P rofessor Lepage an d  his co llabora to rs, who gave us th e  o p p o rtu n ity  
to  use th e  arch ives o f th e  “ B audelocque”  M a te rn ity  (P a ris , 14e). W e g a th e red  
a sam ple com prising  538 m ales sub jec ts , b o rn  in  1952, w ith  a n o rm al de livery  
a f te r  no rm al p reg n an cy . Follow ing Lepage's adv ice, we to o k  2,500 g as th e  
low er lim it of n o rm a l b ir th  w eigh t. In  1952 no d is tin c tio n  was m ade betw een  
p re m a tu re  new borns an d  h y p o tro p h ies ; so ou r sam ple includes som e babies 
b o rn  before th e  40-w eek period , an d  also som e “ sm a ll-fo r-d a te” . W e do n o t 
know  th e  tech n iq u es used  to  m easure  th e  s ta tu re s  o f th e  m o thers an d  th e  
leng ths of th e  new borns.

As a follow -up we fo u n d  181 o f these  su b jec ts , a f te r  th e ir  h av in g  reg is te red  
a t  th e  m ilita ry  C en tre , a t  th e  age 19% . T he p ercen tag e  o f recovered  sub jec ts  
(less th a n  a th ird )  has no significance because we a re  u n ab le  to  d istingu ish  
b e tw een  those  w ho d ied  ( in fan tile  m o rta lity )  o r sim p ly  w ho changed  th e ir  
places of residence.

R esults

1. T ab le  1 gives in fo rm a tiv e  d a ta  on th e  new born  s tu d ie d  (and  recovered  
a t  19 years). D is tin c tio n  betw een  th e  ch ildren  of p r im ip a rae  (firs t bo rn ) and  
th o se  of m u ltip a rae  (n e x t bo rn ) shou ld  be n o ted , because th e re  is a well know n 
ra n k  effect: f ir s t  b o rn  bab ies are  lig h te r a t  b ir th , b u t  h eav ie r and  ta lle r  w hen 
a d u lt;  th e re  is an  inversion  of th e  ra n k  effect d u rin g  ch ildhood.

C erta in  m easu rem en ts are m issing for som e su b jec ts , p a r tic u la r ly  th e  len g th  
o f th e  new born , so th e  sam ples a re  d ifferen t. N o te  th e  ta lle r  s ta tu re  o f m o th ers  
p rim ip arae  (i =  2.3*); th e  d ifferences betw een  th e  b a b ie s ’ w eights of p rim i
p a rae  and  of m u ltip a rae , be tw een  th e  a d u lt s ta tu re s  o f f ir s t  b o rn  and  n e x t born  
sub jec ts , are classics an d  can  be seen in  T able 1.

2. T he co rre la tion  s tu d y  is m ore in te restin g . Those be tw een  m o th ers’ s ta tu re  
an d  h e r new born’s d im ensions are:
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Table 1

D ata  of newborns and their m others
1. táblázat. Az újszülöttek és az anyák adatai

Characters Jellegek n Mean S.D.

Mother’s stature (cm) Primiparae
M ultiparae

64
110

159.9
157.7

5.67
6.11A z anya termete B oth Együtt 174 158.5 6.03

F irst born 24 49.46 1.44
Birth length (cm) 
Születési testhossz

Elsőszülött 
N ext born 
További szülött

44 49.89 1.91

B oth Együtt 68 49.735 1.76
F irst born 65 3320.9 391.7

Birth weight (g) 
Születési testsúly

Első szülött 
N ext born 
További szülött

116 3483.4 450.5

. B oth Együtt 181 3386.6 432.0

Adult stature (cm)
’ F irst born 57 174.8 6.78

N ext born 112 171.7 6.46felnőttkori termet További szülött 
. Both Együtt 169 172.7 6.72

F irst born 56 65.96 8.23

Adult weight (kg) Első szülött
110 61.73 7.44felnőttkori testsúly További szülött

. Both Együtt 166 63.16 7.95

Adult chest circum
ference

Felnőttkori mellkas
kerület

52 89.71 5.05
Első szülött 
N ext born 
További szülött

102 87.18 5.19

. Both Együtt 154 88.03 5.26

Table 2.

Correlations between neonatal and adult body weight and height 
2. táblázat. Az újszülöttkori és felnőttkori testsúly és testm agasság közötti korrelációk

Character Jelleg Newborn Újszülött
A dult S tature 

Felnőttkori termet Testsúly W eight

First born (22) 0.373 (22) 0.130

Length (cm)
Első szülött 
Next born (42) 0.244 (41) 0.488**

Testhossz További szülött 
Both Együt (64) 0.277* (63) 0.380**

First born (62) 0.316* (62) 0.233

Weight (g)
Első szülött 
Next born (111) 0.250* (109) 0.434***

Testsúly További szülött 
Both Együtt (173) 0.272** (170) 0.316***



+ 0 .1 1 7 *  w ith  th e  n eo n a ta l w eight (n  =  511), + 0 .0 9 2  w ith  th e  n e o n a ta l 
len g th  (n =  195), + 0 .4 1 5 * *  w ith  th e  a d u lt s ta tu re  o f th e  sons (n =  160).

T his la s t fig u re  is th e  on ly  one im p o rta n t, how ever low er th a n  th e  ex p ec ted  
va lu e  (near 0.50). P e rh ap s  th e  m o th ers’ s ta tu re  w as n o t well m easu red . T he 
differences b e tw een  th e  num bers of su b jec ts  are  due to  th e  use o f all th e  d a ta  
fo r th e  f irs t  figu re , n o t on ly  o f th e  sub jec ts  recovered  a t  19 years  of age.

3. T ab le  2 gives th e  co rre la tions b e tw een  n e o n a ta l an d  a d u lt d im ensions. 
I t  is d ifficu lt to  say  th a t  th e  correlations are  h igher on th e  f irs t  bo rn  th a n  on 
th e  n e x t b o rn  bab ies, h ig h er for th e  w eight th a n  fo r th e  h e ig h t, since u n fo r tu n a 
te ly  th e  figures are n o t ca lcu la ted  w ith  th e  sam e n u m b er o f sub jec ts . F ro m  th e  
s ta tis tic a l p o in t of v iew  and  for th e  in d ica ted  ch a rac te rs , th e  differences are 
n o t  sign ifican t be tw een  th e  co rre la tion  coefficients.

In d eed  th ese  coeffic ien ts fo r b o th  sub jec ts  (firs t an d  n e x t born ) seem  h ig h er 
fo r w eight th a n  fo r le n g th ; b u t  is i t  possible to  neg lect th e  ra n k  effect an d  to  
com bine all th e  su b jec ts?

O ur figures are  low er th a n  th a t  of Lellouch an d  P atois (1974) fo r s ta tu re  
(r =  0.48). B u t th e y  a re  q u ite  sim ilar to  tho se  o f  Miller , B illewicz an d  
T homson (1972): r  =  0.25 for he igh ts an d  r =  0.26 fo r  w eights. A nd th e y  are  
n o t v e ry  d iffe ren t fro m  th o se  o f  Tanner  e t al. (1956): r =  0.25 an d  r =  0.38 
in  th e ir  fem ous A berdeen  follow -up s tu d y . H ow ever, because th e ir  sm all n u m 
b e r of su b jec ts , th e re  is o n ly  a sign ifican t co rre la tio n  betw een  n eo n a ta l an d  
a d u lt  w eights (r =  0.38). So, fo r Tanner , th e  fo e ta l en v iro n m en t p lays a d o m i
n a n t  p a r t  an d  in h ib its  th e  n o rm al h e re d ita ry  m an ifesta tio n s fo r leng ths; n e x t 
b ir th  sets h e re d ity  free a n d  th e n  th e  no rm al co rre la tions betw een  lin ear d im en 
sions of child  an d  a d u lt p rogressively  ap p ears . I t  is th e  reason  w hy Schreider  
(1970) w ro te  “ T he n ew b o rn  babies are n o t v e ry  gene tic” . N evertheless, b ir th  
does n o t change th e  r a te  o f p re n a ta l g ro w th  (Oliver  an d  P in e a u , 1960). 
A nd , if  we agree th a t  th e  co rre la tions betw een  w eights are u sua lly  s lig h tly  
h ig h er th a n  th o se  be tw een  heigh ts, th e  d ifference w ith  th e  co rre la tion  fo r 
h e igh ts is v e ry  sm all an d  n o t  s ta tis tic a lly  sig n ifican t. This incites us to  re s tra in  
Ta n n er ’s opin ion  and  to  accoun t th a t  fo e ta l m ilieu p lays a qu ite  sim ilar 
role on a d u lt’s s ta tu re  a n d  w eight. T herefore, th e  new born  b ab y  bears som e 
a d u lt ch a rac te ris tic s , s lig h tly  indeed; h u t  th e re  are g row th  channels: b ab ies 
b o rn  h eav y  or ta l l  rem ain  tb e  sam e a t  a d u lt age, in  th e  m a jo rity  o f th e  cases 
anyw ay .

T here are  som e li ttle  erro rs in  our w ork  (an d  of those  of o thers a u th o rs ): 
som e p rim ip a rae  are  n o t p rim igests  (they  h a d  ab o rtio n s before th e  f irs t b ir th ) . 
To avo id  th e  ra n k  effect, i t  w ould be necessary  to  m ake a d is tin c tio n  b e tw een  
th e  second b ir th  (secund iparae) an d  th e  n e x t ones ( tru e m u ltip a ra e ) , as eq u a liza 
tio n  o f average b ir th  w eig h t s ta r ts  a t  th e  th ird  p regnancy . B u t m an y  au th o rs  
have  neg lected  th e  su b d iv is io n  betw een  p rim ip a rae  an d  m u ltip a rae , w hich  is 
an  e rro r in  ou r op in ion . L a s tly  th e  m o th e r’s age has n o t been  ta k e n  in  acco u n t, 
w hen i t  in te rfe res  in  p r im ip a rae  (Thomson an d  B aird  1967). All th is  exp la in s 
p e rh ap s th e  n eg a tiv e  co rre la tio n s found  b y  Schreider  (1970) betw een  b ir th  
w eigh t (w ith o u t d is tin c tio n  of ra n k  order) a n d  som e in d ica to rs  o f b io logical 
developm ent.

W e can ad d  th a t  we do n o t fin d  an y  difference accord ing  th e  m o th e r’s social 
level, like  M rs. P in ea u  (1970) does, p ro b ab ly  because th is  social m ilieu is n o t 
so c o n tra s ted  th a n  fo rm erly . Also th e re  is so se lective effect of em ig ra tion : no 
n e o n a ta l d ifferences ap p ears  according th e  p lace of b ir th  of th e  m o ther.
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Conclusions

C om parisons of w eight an d  s ta tu re  o f th e  sam e sub jec ts  a t  b ir th  an d  a t  a  
n ea rly  a d u lt age shows sim ilar co rre la tions betw een  n eo n a ta l an d  a d u lt v a lu es , 
fo r those  tw o  k inds o f ch a rac te ris tic s . T he fo e ta l m ilieu  does n o t  seem  to  p la y  
a specially  in h ib itin g  role on th e  len g th  o f th e  new born  n o r on th e  w eig h t; 
its  role is s im ila r on th ese  tw o m easu rem en ts , w ith o u t s ta tis tic a l d ifferences 
betw een  th e  co rre la tio n  coefficients. A t b ir th  th e  releasing o f m an ife s ta tio n  of 
h e re d ity  does n o t ap p e a r c learly  in  o u r d a ta . T hus th e  new born  child  m a n i
fests  som e o f th e  la te r  an th ro p o m e tric  ch a rac te ris tic s  of th e  fu tu re  a d u lt ,  
th o u g h  s lig h tly  of course.

Summary

T he com parison  betw een  w eigh t an d  s ta tu re  o f th e  sam e su b jec ts  a t  b i r th  
an d  a t  a d u lt age shows th a t  th e  n ew born  ch ild  hears  p o te n tia lly  som e fu tu re  
a n th ro p o m e tric a l ch a rac te ris tic s . C orre la tions betw een  n e o n a ta l an d  a d u lt 
va lu es  a re  s im ila r fo r s ta tu re  an d  fo r w eig h t and  th e  in fluence  o f th e  fo e ta l 
m ilieu  does n o t ap p ear to  be  d iffe ren t fo r th ese  tw o m easures.

*

(Received and  accepted 16 Septem ber 1976; közlésre beérkezett 1976. szeptem ber 16-án.)
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ÉS TESTMAGASSÁG K O R R ELÁ CIÓ JA

ír ta :  O l i v i e r ,  G.—B r e s s a c ,  F .—T i s s i e r , H.

(Összefoglalás)

U gyanazon személy születéskori és felnő ttkori testsúlyának és testm agasságának össze
hasonlítása az t m u ta tja , hogy az ú jszü lö tt potenciálisan m agában hordozza bizonyos antropo- 
m etriai jellegeit. Az újszülöttkori és a felnőttkori értékek közötti korreláció a te rm et és a te s t
súly esetében hasonló, és úgy tűn ik , hogy a m agzati környezet ha tása  e k é t jellegre nézve 
nem különböző.
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