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",umrnar y 

fhc '>tudy com prised of 200 normal singleton pregnant women who were certain of their date:-. or had 
a ultrao.onography examination before 20 weeks gestation and had no risk factors. A detail ed information 
on age; height; p regravid weight, present weight and level of educati on was coll ected. Paternal data on 
height, weight and age was also obtained. A ll neonates were subjected to detail ed anthropometr ic 
meao.uremento.. 13ody compositi on was estimated according to method ofDauncey et al (1977). Total bod\ 
fa t, fa t free mass and ponderal index were also calculated. The data were analysed wi th respect to 
nconc1tal :-.e\ and correlated w ith maternal and paternal parameters. Male neonates showed higher body 
ll'l'Jght, body length, head circumference and trunk circumference. Female neonates showed a h1gher 
total body fat as well as unifo rm increase in fat throughout the body. Birth weight had a positive correlati on 
with prepregnancy weight, maternal weight (R2=0.22) and weight gai..n during pregnancy (R2=0.25). 
rota I bodv I at strongly correlated to neonatal sex (R2=0.25) and maternal weight (R2=0.15). 

In troduction 

Hum,l n foetal grm-v th is not uniform and its 
control1s compli cated. The first level of control is geneti c, 
the "econd rec;ides Ill foeto- placental homeostati c 
mechclll J:-.llb and the th1rd in maternal environment 
acting through the placenta. 

Thi:-. study was undertaken to identify the 
various fac tors affectin g fe tal g row th and bod y 
composition. 

Materia ls and Meth ods 

The 'i tudy group compri sed 200 women who 
�~�~�e�r�e� randomly recrUited fro n1 a general populati on of 
1\ omen, who were -;creened carefull y to exclude women 
1\' Jth ,1n1 known obstetri c or medi cal p r oblems. 
P,1rtu rJt'n h wnc el igib lc for the study onl y if they were 
certain ot the la" t menstrual peri od or had an 

uitrasonographic examination be tore 20 wh geo.tati on. 
A ll were smgleton pregnancies and not us1ng tobacco/ 
alcohol. The obstetr ic record was reviewed and each 
mother was i..nterviewed. In fo rmation obtained fromectch 
included maternal age, height, pre-grcwid weigh t (if 
known), present weight and level of education. All 
mothers underwent basic antenatal invc-;tigatJons. 1\gc, 
height and weight of fathers were obtained. 

From the maternal data, the wetgh t gain during 
pregnancy was calculated wherever tllC p re-pregnancy 
weight was available. The body mass inde\ (BM I) wa" 
calculated for both parents. A ll the neonates were 
examined by the Paediatrician w ithin. 2-t hours c1nd 
declared to be normal. 

The foll owing an thropomctriL mcasurcnwnh 
were obtained: 
(1) Bi rth weight(2) Body length (3) Head ci rcumference 
(4) Upper limb length (length of fo rearm+ length of the 

7 1 



R. lvllr11sknr ct 11/ 

c1rm) (5) Upper limb circumference (6) Upper li mb skin 
fold �t�h�i�c�k�n�e�~�~� (7) Lower limb circumference (9) Lower 
limb skin fold thickness (10) Trunk skin fold thickness 
(11) Trunk length (12) Trunk ci rcumference. 

Skin fold th ickness was measured using a 
�~�p�r�i�n�g� loaded caliper call ed the" fa t-O-Meter". 

Body composition was established according 
to the method of Dauncey et al. (1977) Total body fat and 
fat free mass was estimated. Ponderal index was also 
calculated for each neonate. 

i\11 the neonatal parameters were analysed in 
relation to neonatal sel\ and the significance of the 
1 ariation noted. Similarly, all the maternal and the 
paternal data were analysed in relation to neonatal sex 
and the c,ignificance of the variation noted. A lso the 
correlation between the neonatal parameters and the 
maternal parameters were identified. 

Table 1: M atern al & Paternal Anthropometric Data 

Variab le Mean SD 

Age (Yrs) 23.77 3.99 
Maternal Ht (em) 153.55 6.25 
Maternal Wt (kg) 57.71 8.83 
Pregral'id Wt (kg) 47.59 7.22 
Weight gain (kg) 10.58 3.28 
Maternal BMI 20.32 2.94 
Parity 1.61 0.80 
Paternal Ht (em) 165.52 7.45 
Paternal Wt (h.g) 63.40 10.10 
Paternal 13M! 23.28 3.60 

Table 11-Neonatal Parameters 

Parameters Mean SD 

Gest. Age (wk) 39.01 1.06 
Head Cir (em) 32.84 1.35 
Birth Wt(gmJ 2909.0 374.62 
Birth Length (em) 48.83 1.60 
ULCir(cm) 9.97 0.79 
ULSKF(cm) 0.25 0.10 
UL fat Vol (ml) 41.41 20.50 
Ll length (em) 22.07 1.07 
LL Cir(cm) 13.13 1.15 
LL SKF (em) 0.52 0.16 
Ll Fat Vol (ml) 152.74 61.60 
TR length (em) 18.78 1.41 
TRCir(cm) 31.61 1.54 
TRSKF(cm) 00.25 0.11 
Tl\ Fat Vol (m l) 148.62 72.49 
TBF(gm::,) 483.23 195.27 
FFM(gms) 2425.77 200.63 
PI 2.49 0.21 
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Results 

The data were analysed as followc,. Firc,l lhl' 
descrip tive statistics were computed. These inc I udccllhl' 
range, mean and standard deviation (SO) for qu<lnlitalii'l' 
variables, and category frequency counts for qualilalil'c 
variables. Next, inferential statistical analyc,i.., was 
undertaken. The inferential processes u::,ed in the 
analysis were univariate and multivariate. /\II tests of 
hypothesis were two tailed. 

The results are depicted in Table 1-4. 

Male neonates showed a higher bod1· weight 
(P<0.006), body length (P<0.001), lower limb length 
(P<0.02), head circumference ( P<0.02) and lru n k 
circumference (P<0.004) as compared lo km,lll' 
neonates. 
Female neonates showed a higher upper limb skin 
fold thickness (P<0.007), lower limb c,kin fold 

Minimum Max imum N umber 

18.00 37.00 200 
135.00 174.00 200 
40.00 83.00 200 
32.00 70.00 145 
6.00 25.00 l.t'i 

14.53 30.18 145 

1.00 5.00 200 
147.00 187.00 200 
40.00 98.00 200 
14.38 36.02 200 

Minimum Maximum N umber 

37.00 42.00 200 
29.50 36.50 200 
21.00 3800.0 200 
45.00 53.00 200 
8.20 12.00 200 
0.10 0.60 200 

11.90 127.44 200 
18.00 25.00 200 
10.70 16.70 200 
0.10 1.00 200 

24.75 345.00 200 
15,00 2-!.00 2()() 
27.00 36.00 20() 
0.10 0.60 200 

42.75 412.02 200 
105.90 1196.37 200 

1820.26 3062.44 200 
2.01 2.99 200 
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Tab le Ill : A nalysis of Maternal and Paternal Anthropometric Data with Respect to N eonatal Sex 

An th ropometri c Male Female Sign ifica nce (P) 
Data ( =104) (N=96) 

Maternal Data 
i\gc (Y rs) 24.2 ± 4 23.3 ± 3.9 n" 
Height (ems) 153.3 ± 6.0 152.9 ± 6.5 ll 'i 

\\'e1ght (kgs) 58.3 ± 8.2 57.1 ± 9 11'-> 
!Jrcgrcll'id Wt (kg) -! 7.8 ± 7 47.3 ± 7.5 �n�~� 

We1ght gam (kg) LOA ± 3.3 10.7 ± 3.3 Jl'-, 

13M ! (h..g/ m') 20.3 ± 2.9 20.4 ± 3.0 n-. 
f\1ril\ ' 1.7 ± 0.9 1.5 ± 0.6 �n �~� 

Paternal data 
Height (ems) 165.7 ± 6.7 165.-l ± 6.2 ll S 

Weight (h..g) 62.9 ± 10.3 63.9 ± 9.9 11!-> 
Bf\11 (h..g/ m2

) 23.0 ± 3.8 23.6 ± 3.4 ns 

Table IV- Neonatal Morphometric & Estimates of Body Composition 

eonatal Data Male Female Signifi cance (P) 
(N=104) (N=96) 

Cesl. Age (wks) 38.9 ± 1.1 39.0 ± 1.0 Ns 
13irth Wt (gms) 2978.1 ± 280.5 2834.2 ± 355.2 P<0.006 

t=2. 76, d f = ll)ii 
Length (ems) 49.3 ± 1.6 48.4 ± 1.5 P<O.OOl 

t=-!.25, df= l 90 
1'-1. (gm \ 100/ cm ') 2.48 ± 0.2 2.5 ± 0.2 ll S 

U. l .length (ems) l6 .07 ± 1.0 16.09 ± l.l n" 
I . I ength (ems) 22.2 ± l.O 21.9 

Trunh.. length 18.8 ± 1.1 18.8 
I lead Circum (ems) 33.1 ± 1.3 32.5 

U. l . CircuiT\ (ems) 99 ± 0.8 9.9 
I .I . Circum (CITIS) 13.1 ± 1.1 13.2 
Trunk Circum (ems) 31.8 ± 1.6 31..± 

U.L. skin fold (ems) 0.2 ± 0.1 0.3 

L.L. skin fold (ems) 0.5 ± 0.1 0.6 
Trunh.. c;kin fold (ems) 0.2 ± 0.1 0.3 
U. l . fal (m l) 38.3 ± 20.2 44.8 
L.L. fal (ml) l 32.3 ± 65.4 166.3 

Total bodv fat (gm) 442.7 ± 178.1 527.1 

fat free mass (gms) 2535.4 ±270.4 2307 

thieh..ness (P<O.OO l), upper limb fat volume (P<0.03), 
loll'er limb tal volume (P<0.007), trunk fat volume 
(l' <lUl01) <llld total body fal (P<0.002) as compared 
to male neonc1te'->. 
l·c1t free mas" of the male neonates was signifi cantly 
more thanlhal of female neonates (P<0.001). 

± 1.1 P<0.02, t=3.2 
df=198 

± 1.4 ns 
± 1.4 P<.002, t=2. I..J 

df=198 
± 0.8 ns 
± 1.2 ns 
± 1.5 P<O.O-l , t=2. 1-l 

df= l 98 
± 0.1 p<0.007, t=2.7-l 

df=l98 
± 0.2 P<0.001, t=3.57 
± 0.1 P<0.001, t=-!. 18 
± 20.4 P<0.03, t=2.2Y 

± 75.9 P<0.001, t=3.-l 
± 204.3 P<0.002, t=).l2 

± 241.3 P<0.001, t=6.28 

index, upper limb and trunk length, c1nd upper cllld 
lower limb circumferences betweenm<11c and fcm,11l' 
neonates. 

The dependent n 1riablcs birth weight, fallrcl' 
mass and total body fat were analysed vv ith indepcndl·nl 
variables . The total body fat of lhe female neonates was 

... ignifieantly more than that of the male neonates 
(1'<0.002). 
fhcre was no signifi cant differences in ponderal 

In th is model, birth weight had a po"ilJ\'l' 
correlation with pre pregnancy weight (W=0.13) (Fig I) 
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maternal\\ l' lght at term (IF =0.22) (Fig. ll) 
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Fig. ll : Correl,1tion of Birth Weight w ith Maternal Weight 
at term 

Mc1 le fa t free �m�a �s�~� was strongly correlated with 
neonatal se'\ (Rc=0. 17) fo ll owed by maternal weight 
( R-=0. 1178) (Fig. Ilf ) and pregnancy weight (R2=0.0588) 
(Fig.lV) . ·I ota! body fat strongly correlated with neonatal 
se>. (R:=0.21) and neonatal weight (R2=0.15) . A positive 
correlation was also found between paternal height and 
length of the baby (R2=0.023) (Fig. V ). 
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Fig. V : Correlati on <li paternal H etght w it h Neonatc1l 
Length 

Discussion 

In our study male neonates were lwa\'icr th<ll l 
female neonates by 144 gms. This is in agreement wi th 
other reports describing greater neonatal bi rth wetgh t, 
m males compared to female ranging from 150- 176 gm-. 
(Catalino et al, 1995; H y tten & Le1tch, 196-t ). 

ln our study population there wa-, mcreascd 
tri cep s, subscapular an d �q �u �a�d �r�i �c�e�p�~�-�s �h�. �i�n� fo ld 
measurement in female compared to male neonates. Ml 
Gowan et al (1975) described an increase in fla nk and 
quadriceps skin fold measurement but not tri ceps or 
subscapular skin fold measurement. Gam pel (1965) in 
England and Wagner et al (1967) in the U.S. , howe\'l'r, 
did not find any sex diff erence in skin fo ld mea'->url''-> 
between male and female neonates. 

We speculate that the racial honwgenc1ty, 
average nutritional status, lack of signi fie ant d i fferencc-, 
in parental anthropometri es and absence of obstetri c m 
medical problems in this study populati on contr ibutl'd 
to our being able to demonstrate signi fie ant d i I fcrcnet'" 
in estimates of body compositi on between male and 



ll'ma lc neonates. But, though these findin gs may apply 
to our �~ �l�u �d�y� populati on but need to be examined in 
different popul ati ons. 

The neonates have a signifi cantly higher body 
tc1t than male neonates. This has been corroborated by 
ou r �~ �t�u �d�y� as well as Catalano et al (1995a) study. 
However, our study showed a uniform increase in fat 
d �i �~ �t �r�i�b�u �t�i �o �n� in lema le neonates as agai_nst Catalano et al 
( 1955a) study w here there was no diff erence in fat 
d istri bu l io n in Lhe tw o sexes. 

1\ positi ve correlation between birth weight and 
prep regnancy weight and weight gain in pregnancy has 
abo been observed by other authors (Catalano et al, 
1995b; �l �~ �a�s �t�m�a�n� & Jackson, 1968; Kerr 1943; Niswander 
el al, 1969; Palri" eta I, 1992; Simpson et al, 1976; Singer 
el al, 19bii). 

Of interest, is the correlati on of paternal height 
with neonatal body length of the male neonates (Fig. V ). 
This wc1s the onl y instance in w hich a paternal factor 
was included in the regression model. We believe that 
the inclusion of neonatal sex and paternal height in the 
model support the hy pothesis that geneti c factors 
primarily aff ect neonatal body compositi on. This has 
also been '>hown in Polani's (1974) study regarding body 
length and birth weight. 
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