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Nutrient intake of pregnant Asian women at Sorrento 
Maternity Hospital, Birmingham 
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1. The dietary intake of pregnant Asian women (that is originating from the Indian subcontinent) attending 
Sorrento Maternity Hospital in Birmingham was determined, using the weighed and recall techniques, at five-weekly 
intervals from 18 to 38 weeks of pregnancy. 

2. Mean energy intake of the group was 7.1 MJ (1700 kcal)/d. The intakes of most nutrients were substantially 
below those consumed by pregnant European women in Britain, a little below those of expectant Pakistani mothers 
in Islamabad, and about the same as those of expectant East London mothers. Intakes of vitamin D, total folate, 
vitamin B,, zinc and magnesium were particularly low. 

3. These observations suggest that a number of Asian women in Birmingham are likely to experience nutritional 
stress in pregnancy, and there is some anthropometric and biochemical evidence from Sorrento, published 
elsewhere (Bissenden ef al. 1981), to support this. 

4. A possibly beneficial feature of the diet was a low sodium intake (2 g/d). Previous work at this hospital 
has noted a lower prevalence of hypertension in pregnant Asian women (Wharton et al. 1980; Bissenden et a/. 
1981). 

Asian women have a variable dietary experience when they arrive in this country but there 
are few studies of their diet during pregnancy. However, Asian mothers are known to 
develop nutritional problems, such as osteomalacia (Watney et al. 1971), and some put on 
very little extra fat during pregnancy (Bissenden et al. 1981). Therefore, an investigation 
was undertaken to determine the diet of pregnant Asian women in central Birmingham. It 
ran in parallel with a dietary intervention trial concerning the effect of protein and energy 
supplementation on fetal growth (Viegas et al. 1982a, b). The present paper describes the 
nutrient intake, determined by weighed and recall methods, of Asian women during the 
second and third trimesters of pregnancy. The observed nutrient intake is compared with 
the recommendations made by various bodies and with other studies in pregnant European 
women and pregnant Asian women in Asia. A later paper describes the nutrient intake and 
the variety of foods eaten by the individual groups within this Asian community, Pakistani, 
Bangladeshi, Hindu and Sikh expectant mothers, in more detail (Wharton et al. 1984). 

METHODS 

Women studied 
The women studied were taking part in a trial of selective dietary protein-energy 
supplementation (Viegas et al. 1982~). In the trial, women received a vitamin and iron 
supplement from 18 to 28 weeks of pregnancy and then at 28 weeks they were randomly 
allocated to one of three regimens to continue until 38 weeks: (a) vitamins supplement only, 
(b) vitamins plus an energy supplement, (c) vitamins plus a protein-energy supplement. 
Although dietary intakes of women on all three regimens were measured, results in the 
present paper are presented from women when they were receiving the vitamins supplement 
only. There are, therefore, more values for the second trimester (1 8-28 weeks) than for the 

* Present address: Dudley Road Hospital, Birmingham. 
t For reprints. 
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Table 1. Details of Asian women studied at 23 weeks of pregnancy and their babies at 
birth (weighed and recall methods) 

No. of women. . . 
Weighed method Recall method 

17 72 

Mean SD Mean SD 

Description: 
Age at booking (years) 
No. of primiparae 
Religion : Hindu 

Sikh 
Moslem 

Anthropometry : 
Height (m) 

Triceps skinfold thickness (mm) 
Wt (kg) 

23.5 
8 
1 
1 

15 

1.554 
56.5 
17.7 

0.074 
12.3 
4.2 

22.3 
32 
15 
11 
46 

1.559 
54.1 
16.1 

0.065 
8.0 
5.1 

Social circumstances: 
- 38 

14 
43 
32 
25 

- Social class IV or below 
> 1.5 persons per room 
No English or single words only 
c 2 years in Britain 
No education or primary school only 

10 
1 

11 
7 
1 

- - 
- - 
- - 
- - 

Baby: 
Wt 0%) 
< 2.5 kg: no. 

%total 

3.19 0.35 3.09 0.48 
1 
6 

- 6 
8 

- 
- - 

third (28-38 weeks). The Fe and vitamins supplements have not been included in the 
calculation of dietary intake. 

The dietary studies took place from January to November, therefore allowing for seasonal 
variations in the diet. 

Selection was dictated by work-load but approximately every 5th woman taking part in 
the supplementation trial was asked to weigh her diet for 3 d at five-weekly intervals from 
the eighteenth week to the thirty-eighth week of pregnancy, and the next three women had 
a 24 h recall. In addition, the intakes of other women were recalled once in each trimester 
at 23 and 33 weeks. 

Details of the women at 23 weeks are shown in Table 1 .  The 23-weeks stage was chosen 
as representative of all the women taking part since there were more women at this time. 
The weight and triceps skinfold thickness of the women increased during pregnancy (mean 
(sD)): at 18 weeks weighed 51.4 (9.6) kg, triceps skinfold 15.6 (3-4) mm, at 38 weeks weighed 
58.1 (8.2) kg, triceps skinfold 17 (6.0) mm. Similarly, recall women (mean (sD)) at 18 weeks 
weighed 54-5 (9-4) kg, triceps skinfold 15.7 (4.9) mm, at 38 weeks weighed 63.5 (7.0) kg, 
triceps skinfold 18.6 (4.6) mm. 

Many of the women had been in this country for only a short time, lived in overcrowded 
conditions and had received limited education. Although women selected for a weighed-diet 
investigation came only from the Indian subcontinent, some of the recall women came from 
East Africa. Many spoke little or no English and so initially husbands were used as 
interpreters but often they answered without reference to their wife and so two part-time 
interpreters were employed to work on the project both in the clinic and in the women’s 
homes. 
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Dietetic method 
Illiteracy and inability to speak English limited the number of weighed diets which could 
be recorded because in these circumstances a dietitian had to be present during the 
preparation of all meals. On the other hand, it was considered that the recall method used 
alone would not give sufficiently accurate information, e.g. concerning recipes, cooking 
practices and portion size. It was, therefore, decided to use both the weighed and recall 
methods. 

Weighed. Women were asked in the antenatal clinic by one of the dietitians (P. M. E. or 
P.A. W.) if they were willing to participate. An evening visit was then made to the home 
to gain family co-operation, especially the permission of the husband, and to instruct in 
the use of scales and the weighing method. Seven women refused to take part in the study 
for various reasons: too much work involved with a large family (I), not prepared to do 
repeated weighing (I), away from home (2), husband refused permission (l), too complicated 
(l), dietitian unable to make contact at home after clinic visit (1). The precise weighing 
technique set out in Human Biology, a Guide to Field Methods (International Biological 
Programme, 1969) was modified to suit the conditions found, e.g. it was rarely possible 
for a woman to keep her own daily supply of butter or milk separate from the household 
stock so her intake of such items had to be measured at each meal. A number of different 
weighing scales were used according to the facilities available in the home. Compression 
balances were most frequently used, 1 kg x 5 g or 500 g x 2 g, but on a few occasions where 
no table space was available the dietitians used a hand-held extension spring balance. A 
beam balance was used for weighing saucepans. Light heat-resistant plastic plates on which 
the meal was weighed, foil containers for weighing liquid curries, and a plastic measuring 
jug were supplied. 

Initially, 7 d weighings were performed in seven women at 18 weeks of pregnancy but, 
since there was no marked difference in nutrient intakes at weekends, subsequent weighings 
were for a minimum of three weekdays at 18,23,28,33 and 38 weeks. One of these ‘weighed’ 
days was also recalled at the clinic visit (see below). The dietitian emphasized the need to 
maintain the normal eating pattern and visited the home at least once daily during the 
weighing periods to check and collect each completed record. Where the woman could not 
write either in English or her own language, and there was no family member to record 
the weighing, a dietitian was present at the weighing of each meal. Two women who could 
only write in Urdu were instructed by the interpreter. Some breakfasts and between-meal 
snacks were measured by duplicate weighing. Plate waste was weighed and recorded. Where 
vomiting occurred within 0.5 h of a meal, the record for the day was rejected. Some recipes 
were measured before and after cooking to determine percentage weight loss. 

Recall. The recall interview took place in the hospital clinic unless the woman missed 
her obstetric appointment, when a dietitian went to her home. As an aid to describing 
quantities, various sizes of cup, glass and spoon were used. Recipes were noted and as one 
large cooking pot of curry may well serve ten to twelve persons, but not all with an equal 
portion, careful questioning was necessary to ascertain the amount each woman ate. Models 
for the size of meat pieces and chapattis (1 50,200 and 250 mm (6 ,  8 and 10 inch) diameter) 
were used. Very detailed questioning was necessary, for example a cup of tea with milk varied 
from 25 ml milk per cup to ‘all-milk tea’ with tea leaves infused in boiling milk; ‘one 
spoonful’ could vary from a teaspoon to a serving spoon (twice the capacity of a 
tablespoon). 

Marr (1971) has stated that ‘several separate 24-h recalls are necessary to establish a 
picture of the usual or customary intake’. Therefore, it was planned to perform a recall 
at five-weekly intervals from 18 to 38 weeks in the majority of women. In addition, women 
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in whom the aim was to record intake once in each trimester had a 24 h recall at 23 and 
33 weeks. 

It was not always possible to do a 24 h recall as planned, e.g. through lack of clinic time, 
because the interpreter was not available, the woman left the district, refusal because of 
the extra time involved (mother to meet children from school) or, occasionally, invasion of 
privacy. Results are presented from women from whom complete sets of recalls were 
obtained, that is on the five occasions from 18 to 38 weeks or on the two occasions at 23 
and 33 weeks. Ninety-three individual records were rejected because they did not form part 
of a complete set. Five complete sets were rejected either because of inadequate information 
in one or more of the recalls in the set, or because the gestational age at the time of the 
recall was subsequently changed by obstetric assessment so that the recalls were not timed 
to be at 18, 23, 28, 33 or 38 weeks. 

Dietary calculations 
The daily intakes, determined by the weighed or recall methods, were coded by the dietitians 
before entry into the computer. The food tables of Paul & Southgate (1978) were used 
mainly but it was necessary to compile a further set of food tables for Asian foods using 
the women’s recipes or making up the recipes in Asian cookery books to determine yields, 
portion size and cooking losses (Wharton et al. 1983). 

Wherever possible, recipes were reduced to their basic ingredients for coding rather than 
using a composite recipe. For example, when the exact amounts of butter and chapatti dough 
used to make a paratha were known, they were coded individually (Paul & Southgate, 1978: 
codes 140 and 46) instead of the composite paratha (Wharton et al. 1983: code A3). 

For some foods taken from the Sorrento Asian Food Tables (Wharton et al. 1983) there 
was no information available from either published sources or direct analysis on the 
concentrations of some vitamins and minerals. These foods were generally consumed 
infrequently or in small amounts and would contribute little to the total intake of minerals 
and vitamins. However, this may have led to a small underestimate of the intakes of copper 
and zinc. 

Tables 2-4 show the intakes of energy and nutrients in the women throughout pregnancy 
and compare the results obtained by the weighed and recall methods with those of four 
other studies of diet during pregnancy and the dietary guidelines of three authorities. 
Comparisons have been made in two ways: (a) as a percentage to express relative differences 
in the quantity of intake, (b) as a standard deviation score to express how a mean intake 
compared with a distribution of intakes seen in another study. 

Results obtained by the recall method were generally a little below those obtained by the 
weighed method (mean of 3 d); exact comparison will be presented in another paper. 

RESULTS 

Comparison with other studies 
The intakes of most nutrients were substantially below those consumed by pregnant 
European women in Aberdeen (Thomson, 1958) and the UK national sample (Darke et al. 
1980), a little below those consumed by expectant Pakistani mothers in Islamabad (Afzal 
& Hussein, 1972) and about the same as seen in expectant East London mothers (Doyle 
et al. 1982). The percentage of energy derived from fat (35 % ) was lower than in other studies, 
the percentage of carbohydrate energy being correspondingly higher (Fig. 1). The percentage 
of energy derived from protein in all studies (12-16%) was higher than the 10% used as 
a basis for calculating recommended daily amounts (RDA) of protein in Britain (Depart- 
ment of Health and Social Security, 1979). 
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Protein energy 
Fat energy 
Carbohydrate energy 

2357 kcal/d 2152 kcal/d 1729 kcal/d 1723 kcal/d 
Aberdeen UK Birmingham East 

Fig. 1.  Energy intake of pregnant women and contribution of energy from three proximates In the present 
study and three other studies: (a) Aberdeen social classes IV and V (Thomson, 1958), (b) United Kingdom 
(Darke et at. 1980), (c) Birmingham Asians (weighed method, present study), (d) East London (Doyle 
et al. 1982). 

Asians London 

Comparison with dietary recommendations 
Table 2 compares the weighed intake at 18 weeks of all women with the RDA of the UK 
(Department of Health and Social Security, 1979) or, if no value was available, the US RDA 
has been used ((US) National Research Council, 1980). Total energy was moderately below 
the RDA (- 1.3 SD; -26%) even after adjustment for the lower weight of our women. The 
mean intakes of most nutrients were therefore also below the RDA but the intakes of 
vitamin D, total folate, vitamin B,, Zn and magnesium were particularly low (below -2 
SD and below 50% RDA). Fe and protein intakes deviated little from the RDA and the 
mean intakes of calcium, thiamin and nicotinic acid were above the RDA. Broadly similar 
observations apply to the recall values. 

Changes during pregnancy 
Table 2 compares the weighed intakes at 18 and 38 weeks. 

There was only a small increase (0.2 SD; 5%) in total energy intake and no nutrient intake 
increased by more than 17% or 0-5 SD (Ca). Indeed, the change in nutrient intake varied 
only from -0.4 to +0.5 SD or -25% to + 17% even though RDA increase in later 
pregnancy. The recall method recorded slightly greater increases (e.g. energy + 14%). 

DISCUSSION 

Apart from providing previously unavailable information concerning the nutrient intakes 
of pregnant Asian women in the UK, the main point of note from the present study is the 
low nutrient intakes of the Asian women when compared with either most other studies 
or the RDA of various authorities. Energy intakes by some women were extremely low; 
1364 kJ (326 kcal)/d in one instance, yet this woman was not particularly underpriviledged 
according to the social measurements we used nor was she fasting. On the other days on which 
her intake was measured, energy intake ranged from 3343 to 8418 kJ (799 to 2012 kcal)/d. 

The lower intakes of nutrients may be partly explained by the women’s smaller size, but 
even after adjusting the intakes for maternal weight they were below the UK RDA (see 
Table 2). The intakes were broadly similar to those consumed by pregnant women in the 
East End of London (Doyle et af .  1982), another socially underpriviledged group. 

During the Dutch famine, an effect of undernutrition on birth weight was not noted until 
energy intake fell below 6276 kJ (1500 kcal)/d (Stein et af .  1975), and Naismith (1981), 
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in his review of the literature, has concluded that 71 13 kJ (1 700 kcal)/d is a ‘threshold level’ 
below which restriction in fetal growth may occur. Many of the women consumed less than 
this. Clearly normal pregnancies in many individuals can proceed despite what might be 
regarded as ‘low’ intakes of food; Naismith (1980) and Prentice et al. (1981) have 
commented on this previously. Nevertheless, considering the group of women as a whole, 
the low dietary intakes suggest that compared with a national sample of women, more Asian 
women in Birmingham are likely to experience nutritional stress during pregnancy. 
Although few low-birth-weight babies (< 2-5 kg) were produced by the mothers in the 
present study, the mean birth weight of the babies, as we have noted previously (Wharton 
et al. 1980), was somewhat below that of European babies even after allowing for the 
shortness of the Asian mothers. Other work from this hospital has shown anthropometric 
and biochemical evidence of nutritional stress in Asian mothers having poorly-grown babies 
(Bissenden et al. 1981) and an increase in birth weight when these mothers receive a 
protein-energy supplement in the second trimester (Viegas et al. 1982~). 

Besides the overall low intakes, some nutrients were particularly limited, either in 
comparison with the UK national sample (Darke et al. 1980) (e.g. vitamin B,) or in 
comparison with the RDA (e.g. vitamin B,, vitamin D, folate, Zn and Mg). It may be that 
estimates of folate consumption are mistakenly low (Phillips et al. 1982) and certainly very 
few women living in Britain could achieve the RDA for vitamin D without supplementation. 
Deficiencies of vitamin B, and Zn have been implicated in poor fetal growth, however, 
(Reinken & Dapunt 1978; Meadows et al. 1981) and Zn deficiency in early pregnancy may 
be teratogenic (Jameson, 1976). A possibly beneficial factor was the low daily intake of Na 
(e.g. 2 g compared with a UK intake of 6.6 g or more (Bull & Buss, 1980)). True Na intakes 
are difficult to estimate but table salt was never seen, and high-Na-containing foods, e.g. 
bacon and tinned meats, were rarely eaten. Previous work at this hospital has noted a lower 
prevalence of hypertension in expectant Asian mothers than in expectant European mothers 
(Wharton et al. 1980; Bissenden et al. 1981). 

The change in intake during pregnancy was not very great and yet the RDA for some 
nutrients increase in later pregnancy. It seems the increase in RDA is based more on 
theoretical (albeit reasonable) considerations rather than observation of individual women. 
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them to study their patients, Mr 0. A. C. Viegas and Mrs J. King who helped in the 
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