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Summary
An assessment of the nutritional status of Asian and
European pregnant women was made using anthropo-
metric and biochemical methods. Asian women, having
normal pregnancies and appropriate for gestational
age infants, had a higher plane of nutrition than did the
corresponding European women. Asian women having
light-for-gestational-age infants, by comparison with
the normal Asian mothers, put on less fat in the
second trimester of pregnancy and had some
biochemical evidence of poorer nutrition.

It seems that poor nutrition during certain periods
in Asian pregnancies can compromise fetal growth.

Introduction
The question of whether poor maternal nutrition

compromises fetal growth is not new. Most evidence
to say that it does is based on extreme circumstances
such as wartime studies (Antonov, 1947) and the
Dutch famine after the war (Smith, 1947). More
recently, a large survey in Guatemala has shown that
birth weight can be increased by supplementing the
mother's diet during pregnancy; the carbohydrate
fraction of the supplement seemed to be the more
important (Lechtig et al.. 1975). It is possible that
within Britain in the inner city conurbations,
inadequate nutrition might create problems in the
immigrant communities. In 2 studies on Asian
communities in Leeds (Heckmatt et al., 1979) and
London (Brook et al., 1980), it was shown that
the vitamin D status of the pregnant Asian mothers
was bordering on osteomalacia and this led to an
increased incidence of hypocalcaemia in the infants.
In the area of Birmingham served by Sorrento
Maternity hospital, there is a large Asian population.
Thirty-three per cent. of the mothers attending the
ante-natal clinic were from the Asian sub-continent.
Intakes of <50 g of protein and 1500 cal/day by
the mothers have been recorded. Such was the
setting for a prospective study comparing the
nutrition of the Asian and European mothers and
noting the effect on birth weight.

Methods
The methods used in this study were anthropo-

metry and biochemistry. Mothers were followed
either throughout pregnancy from an early booking
visit or were taken into the study in later pregnancy
when some form of pregnancy complication had
developed, which may have compromised fetal
growth. The complications were either bleeding at
some stage in the pregnancy or hypertension.

Hypertension was defined as a diastolic blood
pressure of more than 90 mmHg at any time in the
pregnancy outside labour. The mothers attended the
ante-natal clinic at booking ( < 20 weeks), 29 weeks,
33 weeks, and 37 weeks. Height was recorded at the
booking visit and at this and all subsequent visits,
weight, biceps, triceps and subscapular skin fold
thicknesses (measured with Holtain calipers), and
the mid upper arm circumference were measured.
Incremental changes in these measurements per
week between visits were calculated. Blood was
taken on each occasion for estimation of plasma
alkaline ribonuclease (RNase), which is raised in
poor nutrition (Sigulem et al., 1973), transferrin
which is lower, and the plasma valine: glycine ratio
which is also lower in poor nutrition (Linblad,
Rahintoole and Said, 1969). A 24-hr urine collected
the day before attendance was analysed for nitrogen
partition and hydroxyproline excretion, which are
lower when growth is poor (Whitehead, 1965).

I Pregnancies producing normal infants
As a first step, normal pregnancies producing

appropriate-for-gestational age (AGA) infants were
compared in the 2 races. Secondly, those pregnancies
complicated by intrauterine growth failure, pro-
ducing light-for-gestational age (LGA) infants were
compared with the normal pregnancies within the
same race. LGA was defined as an infant whose
weight fell below the 10th centile for gestational age
according to the data of Thomson, Billewicz and
Hytten (1968), which take into account maternal
height, sex of infant and parity of the mother.
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Results
Eleven Asian mothers having normal pregnancies

and AGA infants were fatter at the booking visit
than 28 corresponding European mothers. They
remained fatter throughout pregnancy though not
lighter. They were considerably shorter. Table 1

TABLE 1. Incremental changes per week in body measurements
mean (±s.e. mean) during the second trimester (i.e. from

9-20 weeks to 27-31 weeks)

Measurement European (28) Asian (11) Significance

Weight (kg) 0-42 (0.03) 0-42 (0.04) N.S.

Skin fold (mm):
Triceps 0-00 (0.03) 0-22 (0.03) P < 0-001
Biceps 0-10 (0.02) 0-21 (0.07) P<0.05
Subscapular 0-15 (0.04) 0-25 (0.07) P-0-07

Mid upper arm
muscle
circumference
(mm) 0-03 (0-01) -0.01 (0.02) N.S.

shows the incremental changes per week in the 2nd
trimester. The Asian women gained fat more
rapidly (higher skin fold increments) but weight and
mid upper arm circumference gain were comparable
in the 2 groups.
The main biochemical differences in the 2 races

were also in the second trimester of pregnancy.
At the 29-week visit, compared to the European
mothers, the Asian mothers had a lower plasma
RNase activity, a higher concentration of plasma
transferrin and a higher plasma valine: glycine
ratio. Figure 1 shows the individual values with
means and standard errors of plasma transferrin
plotted against plasma alkaline RNase in the 2 races.
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FIG. 1. Values of plasma alkaline ribonuclease plotted
against plasma transferrin values at 29 weeks of pregnancy in
Asian and European women having normal pregnancies and
appropriate-for-gestational-age infants. Collective results
expressed as mean and s.e. mean. 0, normal European
pregnancy; *, normal Asian pregnancy (29 weeks).

There were no differences in the urinary nitrogen
partition or the excretion of hydroxyproline at this
stage of pregnancy.

It seemed then, that Asian women who achieved
the same standard of intrauterine growth as the
European women were shorter, fatter and put on
more fat than the Europeans. In addition to these
anthropometric differences, the Asian women at the
same stage of pregnancy had some biochemical
evidence of a higher nutritional plane.

II Pregnancies associated with intrauterine growth
failure

In this part of the study, 17 Europeans and 16
Asians were followed from early pregnancy whereas
14 Europeans and 23 Asians were taken on after the
20th week of pregnancy. The same anthropometric
and biochemical measurements were made at the
standardized times of pregnancy. Three groups of
patients emerged: group I, cryptogenic intrauterine
growth failure, where there was no apparent cause
for the LGA infant; group II, a complicated
pregnancy but normal intrauterine growth; and
group III, complicated pregnancy resulting in poor
intrauterine growth and a LGA infant. These groups
in their turn were compared with the 39 totally
normal subjects who formed the first part of the
study.

Results
Figure 2 shows the weight and triceps skin fold

thicknesses at each visit during pregnancy comparing
all LGA infants (groups I and III) with the normal
mothers. Asian women who had LGA infants put on
less fat particularly in the second trimester so that in
later pregnancy they were thinner than the normal
Asian women. In contrast, European mothers who
had LGA infants were heavier at booking and
remained so throughout pregnancy but their rate of
weight and fat gain were very similar to the normal
European pregnancies.
The biochemistry results were unconvincing

because of the subdivision of the patients into the
small groups. Compared to normal, Asian women
with cryptogenic intrauterine growth failure had at
some stage in their pregnancy a raised plasma
RNase activity and a reduced valine : glycine ratio.
These results were not found in the European
women. The effect of the pregnancy complications
(e.g. hypertension) was to slant the biochemistry in
the direction of results associated with poor nutrition
in both races.

Discussion
The anthropometric data distinguished the races

in the study of intrauterine growth failure. Asian
women with cryptogenic intrauterine growth failure
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FIG. 2. Weight and triceps skin fold thicknesses (mean and s.e. mean) in mothers followed-up from booking to delivery (28
Europeans and 11 Asians) and in those producing a light-for-gestational-age (LGA) (8 Europeans and 5 Asians). El, normal
pregnancy (AGA infant). A, growth retarded pregnancy (LGA infant).

put on less weight and fat in the second trimester.
Of the 15 Asian women having LGA infants, 12 had
uncomplicated pregnancies. In contrast, of the 9
European women having LGA infants, only one
pregnancy was uncomplicated. In the complicated
pregnancies, the women were heavier and fatter than
normal. The biochemical data were partially sup-
portive in that values of plasma RNase and valine :
glycine ratios linked with a poorer nutritional
status were found in the Asian women whose
pregnancies were associated with poor intrauterine
growth.
What then is the significance of these results?

The first part of the study suggests that if Asian
mothers are particularly well nourished, they can
achieve a standard of intrauterine growth com-
parable to the European. The second part of the
study, however, suggests that if the diet is poor,
intrauterine growth may be compromised. These
results would support a trial of food supplementation
of at risk Asian mothers. Such a trial is in progress.
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