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INTRODUCTION
The most important source for data on fetal growth is the weight of

fetuses expelled after varying gestational periods. However it must be
accepted that the factors that have caused the fetus to be expelled may
have been operative earlier on and might lead to growth abnormalities.
Importance of size at Birth
It is well establised that low birth weight is qne of the most imporatnt

determinant factors for subsequent mortality and morbidity. (1)
Thus it is claimed(3) the difference in perinatalmortality between black

and white babies in New York State 1958 to 1961 can be wholy accounted
for by the difference in birth weights: in other words if black babies had
the same distribution of birth weights as white babies and if they were to
experience the same weight specific perinatal death rate they have now their
perinatal mortality will be identical with that for white babies.
In Britain it was found that only 7 % of total babies(6) born would

weigh 2500 gms or less. - However this small group of babies accounted
for· 65% of the perinatal deaths and moreover it was found that the
variation of incidence of low birth weights in different parts of Britain
correlated with the perinatal mortality in the respective area.
Fig.I is a typical demonstration of the relationship between low birth
weight and perinatal mortality. There is a very high and steep increase in
the perinatal mortality at birth weight under 2.5. kg. and the maximum
perinatal mortality occuring at 1.5. kg. and the minimum occuring at birth
weight of 3.7 kg. While birth weight is a convenient epidemiological index
for measuring the extent and sequaelea of 'prematurity', nevertheless it
is important in its own right. Thus it was shown that (3) perinatal mortality
varies to a much larger degree with birth weight than with gestational age,
although the variables are highly intrerdependant. This is well illustrated
in Fig. II which shows constantly high perinatal mortality in babies of very
low birth wieght irrespective- of the gestational age. The effect of the longer
gestational age in lowering the mortality rate is only apparant in the
heavier blri:h weight babies (3000-3500 gms)
In a study on his series in Khartoum hospital the author(4)has shown

the striking variation in mortality and morbidity in relation to birth weight
as illustrated in Fig. III whic~ shows very high mortality rates in the low
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birth weight groups showing decrease in mortality with increasing birth
weight.
The Importanve of Maternal Nutrition as Determinant Factor in Birth
Weight of the Baby:

Factors which would affect birth weight include gestational age, multiple
pregnancy, the rank of pregnancy, socioeconomic environment of the
mother, maternal smoking, prenatal medical care, preeclampsia, chronic
maternal illness, besides pregravid and prenatal maternal nutrition -
however it is not the intention to discuss all these factors in detali. I would
like to focus only in the relationship of maternal nutrition and birth
weight as I believe this is of extreme importance particularly to us in deve-
loping countries.

Evidence derivedfrom Studies of Famine and War Conditions
A number of studies analysing the effects of famine and food shortages

have shown a definite effect of maternal nutritional deprivation on birth
weight.

The Leningrad Siege which lasted from August, 1941 to January, 1943
was associated with conditions of extreme food shortages and it was
reported that (8)theaverage birth weight showed a definite drop. However
other factors besides the food deprivation may have been at work to prod,
uce this result as the women during the siege suffered from physical exert-
tion, nervous tension and cold. .

. Another study (9) analysed the effect of the chaotic conditions in Ger-
many in 1945 by comparing the birth weights during that period with
previous and subsequent periods - this study showed a definite drop in-
birth weight iri 1945 compared to birth weights of 1937-1939. The prewar
birth weight could only be attained again after 1948.

In Holland analysis of birth weights of babies born during and after
the famine of 1944-1945(10) showed that the nutritional deprivation in
pregnancy was associated with a definite drop in the birth weight and that
this effect was more marked when the deficiency occurred in the latter
weeks of pregnancy.

During the same period a contrasting experience was reported from
Britain (11) but nevertheless complementary to the studies quoted above:
here a decline in still birth and neonatal deaths are reported probably
related to the special attention given to the pregnant mothers during
that period in the provisoin of norishing food given to this group of the.
population. .
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Evidenie Derived from Experimental Studies
In experimental animals it was shown that extreme nutritional depriva-

tion leads to low birth weight, however studies on the human fetal
growth have not been consistant, probably because of the difficulties in
controlling these studies and the extreme difficulty of obtaining accurate
diet history. -

Nevertheless a number of experiments can be quoted as showing a
positive relationship between maternal nutrition and birth weights of
their babies.

In a study in Canada(12) three groups of women were compared: The
first group has poor nutrition and was kept as control, the second group
was supplemented with food and vitamins and the third group was found
to have good diet and was given advise alone. The percentage of 'prema-
ture' birth in the first group (poor unsupplemented) was 8, in the second
group (poor supplemented) was 2.2 and the third group (good unsupple-
mented) was 3.0.

In another study in Philladelphia (13) where four groups were assigned
the first as control the second received protein supplements, the third
vitamin supplements and the fourth both vitamin and protein. The incide-
l!ce of babies weighing SIb and less was significantly higher in the control
group when compared with the group receiving protein and vitamin
supplement.

. In another study(7) it is claimed that thepregravid weight ofthe mother
has a definite influence on the birth weight of the babies and it appears
that overweight mothers irrespective of their height are programmed to
produce large babies. It is also claimed that the birth weight of the baby
has no relationship to the paternal height thus showing that environm'jn.·
tal factors - maternal weight in this case - have more influence on the
birth weight than genetic factors.

Another factor brought out quite well by the same study is the influence
of gestational weight gain on fetal weight. As shown in table I there is
definite increase in fetal weight in mothers with high gestational weight
gain.

-On the other hand mothers of the same stature, but with varying calorie
intake produced varying (14) fetal size - thus it is reported that mothers
with high calorie intake had babies with higher birth wieght wehn t~e
maternal pregravid weight was constant _. this being demonstrated In
Table II.
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In view of this evidence it seems reasonable to state that the nutritional
status of the mother before and during pregnancy has some effect on the
birth weight of the baby. It is thus hoped if measures are taken to impro
ve maternal nutrtion that this will be reflected in a higher average birth
weight and consequently on a reduced mortality and morbidity among
newlybom.

TABLE I:

Pregravid Nutrition Gestational gain Foetal Weight (as % of
normal)

Overweiaht Hiah 118

Under weiaht 110

Overweight Low 103

Under weight 97

TABLE II:

Maternal size Caloric intake Foetal Weiaht

Ht. (em) Wt. (ka) (y.of normal)

1S8 58 1500 (low)

1S7 59 2900 (hiah) 110
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