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Diet in pregnancy

2.% Assessment of the nutritive value of diets, especially
in relation to differences between social classes

By A. M. THOMSON

Obstetric Medicine Research Unit (Medical Research Counctl),
University of Aberdeen

(Received 177 September 1958)

The first paper in this series (Thomson, 1958) described and discussed the methods
used in a dietary survey of 489 Aberdeen women pregnant for the first time. Three
social classes were distinguished according to the occupations of the husbands, as
follows: class A, ‘white-collar’; class B, skilled manual; class C, semi-skilled and
unskilled. These classes correspond, respectively, to the Registrar-General’s social
classes I and II, IIT and IV and V, modified so that non-manual workers in Class I11
are included within classes I and II. Direct comparison of nutrient intake levels with
the summary of allowances recommended for late pregnancy by the British Medical
Association: Committee on Nutrition (1950) showed that many diets in all classes
were substandard in one or more respects, the proportion rising as social status
decreased.

A comparison of this kind is superficial and an inference that many diets were
inadequate to support normal pregnancy may not be justified, even if the standards
adopted are acceptable. A low calorie intake must be associated with a low intake of
protein or fat or carbohydrate, or of any combination of these, and the intakes of
many other nutrients are likely to be low also. At least part of the social gradient in
the average nutritive value of diets must therefore be simply a reflexion of the social
gradient in calorie intakes. It in turn may be determined in part by the well-known
fact that average body size decreases with diminishing social status. Finally, since the
requirement for some nutrients depends on energy metabolism, the adequacy of the
intake of these depends to some extent upon the calorie value of the diet.

Two main problems will be considered in this paper: first, the extent to which in-
takes of calories and of the various nutrients are interdependent; and, second, the
adequacy of the Aberdeen diets when variations of calorie intake are taken into account.

* Paper no. 1: Brit. ¥. Nutr. (1958), 12, 446,
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METHOD

The methods used in the Aberdeen dietary survey, made in the years 1950—3, have
already been described (Thomson, 1958). The correlations and regressions described
below may be peculiar to this survey, and therefore certain comparisons were made
with the data of the following two surveys, for which sufficiently detailed records are
available:

(1) The McCance survey (McCance, Widdowson & Verdon-Roe, 1938). It
measured the diets of 120 pregnant women in various parts of England and Wales
during a period of severe industrial depression. The husbands of many of the sub-
jects were unemployed.

(2) The Carnegie survey (Rowett Research Institute, 1955). This was a survey of
family diets made in several areas of England and Scotland in 1938-9. Original
records for 437 families were kindly made available by the Director of the Rowett
Research Institute.

Quantities of food were estimated by weighing in all three surveys. The food-
analysis tables used in each survey were different, so that similarities between the data
are not likely to be accentuated by a common analytical procedure.

RESULTS AND DISCUSSION
Correlations between nutrients

Surprisingly, no comprehensive investigations of the correlations between the nutrient
contents of ordinary diets seem to have been reported previously. To be sure, there
are numerous references in the literature to correlations between energy intake and
intake of single nutrients, such as protein. For example, Cuthbertson (1940-1)
noted that the percentage of calories derived from protein in mixed diets ranges from
95 to 17-0; in diets chiefly of plant origin from 8-5 to 14-5; and in diets chiefly of
animal origin, e.g. Eskimo diets, up to 44. Such figures represent extremes. Dole
(1957) found from the statistics of food consumption in thirty-two nations that in
most groups protein provides 10-13 %, of the calories.

The diagonal in Table 1 gives the mean intakes and standard deviations found in the
Aberdeen survey.* The data in the cells above the diagonal are also derived from the
Aberdeen survey: in each cell, the top figure (r) is the coefficient of correlation between
pairs of nutrients; the middle figure (b) is the coefficient of regression of the variable
in a given column on the variable in a given row; the lowest figure (s.E.) allows us to
gauge the standard error of the estimate of the mean of a variable in a given column
when the value of the variable in a given row is known.

All the correlations and regressions in the upper part of Table 1 are highly significant
in the statistical sense but, as the sizes of the standard errors indicate, the regressions
are of limited assistance in estimating the intake by an individual of a given nutrient

* The means shown are not representative of all primigravidae in Aberdeen, because the sample was
weighted by the inclusion of a disproportionate number of subjects in social class C. Some of the poorest
diets may not have been included owing to failure of the survey technique with unintelligent and
uncooperative subjects, thus causing a bias in the opposite direction. For details see Thomson (1958).
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when the intake of its ‘pair’ is known. For example, if the calorie intake of an indi-
vidual is known, the estimated protein intake may easily be in error by 8 g or more.

The part of Table 1 below the diagonal compares the correlation coefficients for the
Aberdeen data with those for the McCance and the Carnegie surveys. There are
several gaps, because the McCance survey data do not include vitamins and the Car-
negie survey data do not include riboflavin and nicotinic acid. The comparisons avail-
able, however, show a striking degree of agreement, and it seems safe to generalize
fairly widely from the Aberdeen data alone, at least so far as dietary habits in Britain
are concerned.

To summarize, the intakes of calories, fat, protein, carbohydrate, thiamine and
riboflavin are all highly intercorrelated, with coefficients mostly above o-7. The intakes
of calcium and nicotinic acid are both highly correlated with those of calories, fat,
protein and riboflavin; that of nicotinic acid is also highly correlated with that of
thiamine. Correlations of vitamin A and ascorbic acid with each other and with other
nutrients are of a lower order.

Such correlations show that, with dietary-survey data, the intakes of single nutrients
should not be interpreted in isolation, as though they were the independent vari-
ables in strictly controlled feeding experiments. Yet there are abundant discussions
in the literature on the significance for health of, for example, protein intakes without
reference to calorie intakes. In the surveys now under discussion, a low-protein diet
was, with rare exceptions only, a low-calorie diet.

Social class and correlations between nutrients

The survey data were further explored after dividing them into social-class groups.
The social classification used in the Aberdeen survey has been summarized above,
We classified the data of the McCance survey on the same occupational basis. The
Carnegie data were classified into three groups on the basis of food expenditure/head/
week, occupational data not being available. For each survey, separate regressions were
calculated for the three groups and tested statistically to find if there was a significant
difference in the slopes of, or in the distances between, the three regression lines.

Sources of energy. In all three surveys, the regressions of protein intake on calorie
intake appeared to be parallel; that is, the change in protein intake per unit change of
calorie intake was similar in each social class. The distances between the regression
lines were not significant in the Aberdeen data, and just significant in the McCance
data; in both these surveys the use of an overall regression does not distort unduly
the slope of the regression line for any one social group. (If the social-class regression
lines were parallel but widely separated, an overall regression line would be steeper
than the line for any one social class.) The distances between the regression lines in the
Carnegie data could not be assessed reliably, because the means for each food-expendi-
ture group are so widely different that the extremes overlap only slightly.

In all three surveys, the lowest social class had the highest regression of carbo-
hydrate on calories and the lowest of fat on calories. The differences of slopes between
social classes attain statistical significance in the Carnegie survey only but, taken as a
whole, the findings indicate that the regression lines for the three classes are not parallel.

13 Nutr. 13, 2
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The proportion of calories derived from carbohydrate tends to increase more
rapidly with a rising calorie intake in the lower than in the higher social classes, and
the reverse is true of the association between fat intake and calorie intake. The relative
changes are, however, so small as to be of little practical significance.

Table 2 includes the observed mean intakes by social classes of protein, carbo-
hydrate and fat in the Aberdeen survey, and the means after standardizing for inter-
class differences of calorie intake. The adjustment almost eliminates the social-class
gradient in the observed values for these nutrients. In the data of the McCance
survey significant differences remain between the adjusted means. Reliable conclu-
sions cannot be drawn from the Carnegie survey data for the reason given above.

Other nutrients. Table 2 also includes observed and adjusted means for nutrients
other than protein, carbohydrate and fat. Standardization by calorie intake leaves a
diminished but appreciable social-class gradient in intakes of calcium and ascorbic
acid, removes most of the gradient in riboflavin intake, and actually reverses the
gradient in thiamine and nicotinic-acid intakes.

Body size and calorie intake

All the information which follows relates to the Aberdeen survey. Table 3 shows that
subjects in class A were on the average 1-4in. (35 cm) taller and 8-81b (4-0 kg)
heavier than subjects in class C, class B being intermediate. The weights are those re-
corded at the time of the dietary survey, mostly in the 7th month of pregnancy. These
weights include water stored during pregnancy, the amount of which varies greatly
from subject to subject; but this variation probably does not matter in this context,
since an analysis of several thousand hospital records showed that the average amount
of weight gained during pregnancy differs little between social classes in primi-
gravidae (Thomson & Billewicz, 1957).

Calculation of the multiple regression of calorie intake on the weight and height of
subjects,* and an analysis of variance of calorie intake showed that, in each social
class, weight and height add significantly to the ‘explained’ sum of squares of calorie
intakes. Although the regression planes for each of the three social classes may be
regarded as parallel to each other, the distances between the planes are highly
significant.

The differences of calorie intake between social classes thus cannot be wholly
explained by differences of height and weight. Though the social-class gradient is
appreciably diminished by adjustment for height and weight, a mean difference of
about 200 kcal daily remains between class A and class C. It is not possible, from these
survey data alone, to account for this residual difference of calorie intake, but most of
it was probably due to differences of activity. That is, activity tended to diminish
with declining social status. We have no direct measure of activity, but proportion-
ately more subjects in the lower social classes were sharing houses with relatives, who
did much of the housework; also, domestic standards tended to be less exacting. Very
few subjects in any class had paid domestic help, and at the time of the dietary survey

* For all social classes together, the multiple correlation coefficient was » = 0°28; and 7y, g = 0236,
Tieal Wt = 0°221, 7w ut = 0°555.
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nearly all of them had stopped doing paid work themselves. The difference of calorie
intake is not likely to be accounted for by differences of weight gained during preg-
nancy. As mentioned above, previous investigation showed that primigravidae in the
upper social classes do not gain appreciably more weight than those in the lower
classes (Thomson & Billewicz, 1957); the weight records of the dietary-survey sub-
jects are in accord.

It remains to be shown whether the wide range of calorie intakes which is present
in all social classes is associated with differing levels of health. As previously reported
(Thomson, 1958), the lower and upper quartiles in social class A were about 2300
and 29oo kcal/day; in social class C, 2000 and 2700. It is not likely that such wide
ranges can be wholly attributed to differences of activity, together with differences of
body size. The influence of calorie intake on the amount of weight gained during
pregnancy, and its possible relationship with incidence of pre-eclampsia and other
abnormalities, will be discussed in a further paper.

Protein, fat and carbohydrate

The mean intakes of protein in social classes A, B and C were, respectively, 8o,
78 and 72 g; after adjustment for interclass differences of calorie intake they were 73,
76 and 74 g (Table 2). The first part of Table 4 shows the average proportions of
calories derived from protein, fat and carbohydrate in each class. The differences
between classes are negligible. But the second part of Table 4 shows that the simi-
larity is to some extent superficial. When the data in each class are broken down by the
calorie values of the diets, it becomes obvious, in classes B and C at least, that with
decreasing calorie intake the contribution of protein to calories tended to increase and
that of carbohydrate to diminish. In other words, larger diets contained, on an average,
relatively more carbohydrate and relatively less protein. The trends are, however, slight,
and in one subgroup only was the average contribution of protein to calories less than
12 %, namely, social class C diets with more than 2700 kcal. On the other hand, none
of the means for protein in Table 4 attains 13 %,.

Table 5 shows the distribution within social classes of the percentages of calories
derived from protein. The differences between classes are slight.

Table 6 shows the contribution of animal protein to the total protein intake. As
social class declines, the average proportion of animal protein becomes less, but only
from 57-5 to 56:0%,.

It therefore appears that the reduction of average energy intake with diminishing
social status was not accompanied by a disproportionate reduction of intake of pro-
tein. Furthermore, the ratio of animal protein to total protein was similar at each
social level, and it would not be correct to assume that diets of low energy value, and
hence of low protein content, contained more protein of inferior nutritive quality.
Only 24 out of the 489 diets were found to provide less than 109, of calories in the form
of protein, confirming Leitch’s (1941-2) statement that ‘unless the diet contains a
very high proportion of sugar, highly processed cereals and fat, it will be difficult to plan
a diet containing less than 10 per cent. of its calories as protein’. The reason, of course,
is that few foods other than those mentioned do not provide at least 109, of their
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calorie value in the form of protein. In all classes, about 11 %, of subjects were taking
diets in which protein provided at least 149, of the calories, that is, the optimum
amount of protein for pregnant women, according to the recommendation of the
British Medical Association: Committee on Nutrition (1950). Well over half were
taking the amount recommended for non-pregnant adults, 119, of the calories pro-
vided in the form of protein. These standards may tentatively be regarded as optima
which include a margin for safety. The minimum physiological requirement for protein
remains undecided, but is certainly much lower. It seems reasonable to conclude that

Table 4. Mean percentages of calories derived from protein, fat and carbohydrate
in the diets of pregnant women

Calories derived from
AL

No. of subjects Protein Fat Carbohydrate
Social class: A 101 12'2 385 49'3
B 109 125 387 48-8
C 279 1273 383 494

Social class A
Daily calorie intake (kcal)

2700 and over 39 122 384 49°4

2300-2700 36 12°0 378 50°2

Under 2300 26 125 379 496
Social class B

2700 and over 35 12°0 387 493

2300—2700 38 12°6 387 487

Under 2300 36 12'9 387 484
Social class C

2700 and over 59 117 381 50°2

2300-2700 86 122 379 499

Under 2300 134 12°6 386 488

Table 5. Distribution of percentages of calories derived from protein in the
diets of pregnant women

Percentage of Social class
calories derived . A \

from protein A B C
14 and over 109 (11) 1170 (12) 108 (30)
12-14 406 (41) 523 (57) 455 (127)
10-12 426 (43) 367 (40) 37'3 (104)
Under 10 59 (6) — 64 (18)
Total 100 (101) 100 (109) 100 (279)

Numbers of subjects in parentheses.

Table 6. Mean values with their standard deviations for daily intakes of animal protein
by pregnant women according to social class, expressed in g and as a percentage of

total protein intake

Social class

r A Al

A B C
Total protein (g) o4t 17°22 784+ 1334 71:8+ 1572
Animal protein (g) 46711334 443+ 11°17 404+ 11'75
Animal protein as 57°5 562 56 0

percentage of total pro-
tein
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deficiency of protein of a degree likely to cause obvious ill-health during pregnancy
was certainly uncommon, and possibly non-existent, in the Aberdeen diets.

Calcium
The mean intakes of calcium were 1-19, 1-06 and 0-88 g daily in social classes A, B
and C, respectively. After adjustment for social-class differences of calorie intake, the
mean intakes were 1-11, 1-03 and 0-g2 g, respectively (Table 2). Table 7 shows that
the calcium intake/1000 keal in each social class does not vary systematically with the
calorie value of the diet, and the relatively low intake of calcium in social class C
exists at all levels of calorie intake.

Table 7. Mean daily calcium intakes of pregnant women (g/1000 kcal) according
to social class and calorie value of the diets

Social class

Daily calorie intake ~ - \
(kcal) A B C

2700 and over 046 040 037

23002700 045 044 038

Under 2300 0°45 042 037

All 0'45 0'42 037

The social-class gradient in the intakes of calcium is thus by no means accounted for
by the gradient in calorie intake; this situation is perhaps to be expected since the
main source of calcium in the diet is milk, which provides a variable but generally
small proportion of the total calorie value of diets. Few of our subjects took the amount
of calcium recommended by the British Medical Association: Committee on Nutrition
(1950) for late pregnancy, 1-5 g daily. This recommendation undoubtedly provides a
large margin of safety, but if it is adopted as a standard, 83 9, of the diets in class A
provided insufficient calcium, the percentage rising to g6 in class C. A recent esti-
mate by Leitch & Aitken (1959) is based on the maintenance requirement of a non-
pregnant adult plus an allowance for the calcification of the foetal skeleton, and assumes
309, utilization of the calcium in food. The requirement estimated on this basis is
1-2 g daily. The authors say that ‘Less will probably suffice, since it seems possible
that the whole is not supplied from current intake and, even if it is, utilization may
well be much better than 30 per cent.” On this lower standard, 1-2 g daily, about half
the women in class A, and more than three-quarters of those in class C, were taking
insufficient calcium. However, the maternal skeleton is likely to contain about forty
times as much calcium as that of the newborn infant, so that any drain on the maternal
reserves of calcium during a single pregnancy will be relatively small. Deficiency
of calcium in the diet is therefore not likely to harm the mother or the foetus immedi-
ately. Clinical evidence of deficiency may arise if a relatively slight drain upon calcium
reserves during a first pregnancy is increased during lactation and repeated in subse-
quent pregnancies and lactations.

Thiamine

This vitamin is specifically concerned in the metabolism of carbohydrate, and it is
now generally accepted that its requirement is best expressed in relation to the energy
in the diet provided by protein and carbohydrate, the non-fat calories (N.F.c.).
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Frequently it is convenient to express the thiamine requirement in relation to the
total energy value of the diet, in which event the proportion of calories derived from
fat should be stated. The British Medical Association: Committee on Nutrition
(1950) recommended that the diets of pregnant women should contain o'4 mg thia-
mine/1000 kcal, on the assumption that fat accounts for 25-30 9, of the total calories,
or 0-6 mg/1000 N.F.C. (kcal). As Table 4 shows, in our subjects fat provided about 38 %,
of the total calories, and a requirement of o4 mg thiamine/1ooo total kcal may be
unnecessarily high. Subjects in social classes A, B and C had mean intakes, respec-
tively, of 1°22, 118 and 1-16 mg thiamine daily; and in each class 12, g and 7%, took
less than o4 mg/1000 kcal, and 8, 5 and 3%, less than o-6 mg/1000 N.F.C. Table 8
shows that the mean intakes per 1000 kcal and per 1000 N.F.c. increased with
diminishing social status. This relationship remains true at each level of calorie intake.
It also appears that within each social class the intake of thiamine becomes relatively
greater as the total energy intake and the N.F.c. intake diminish.
These findings are discussed below, together with those for nicotinic acid.

Table 8. Mean daily intakes of thiamine by pregnant women (mg/1000 kcal and mg|
1000 N.F.C.*) according to social class, and total calorie and non-fat calorie values
of the diets

Social class

Daily calorie intake ¢ A
(kcal) A B C
mg/1000 keal
2%700 and over 046 0°46 047
2300—2700 046 047 048
Under 2300 o047 048 o'52
All 046 047 050
mg/1000 N.F.C.*
2700 and over 074 075 077
2300-2700 075 077 077
Under 2300 077 079 o84
All 075 077 o081

* Non-fat kcal.
Nicotinic acid

Although it has not been demonstrated conclusively that the requirement for nico-
tinic acid is a function of the energy turnover, the British Medical Association: Com-
mittee on Nutrition (1950) recommended that a pregnant woman should receive
4 mg/1000 kcal daily. The (U.S.A.) National Research Council: Food and Nutrition
Board (1953) specified the requirement for nicotinic acid to be ten times that for thia-
mine, which is in turn related to the calorie intake. Bro-Rasmussen (19584, b) con-
siders that a relationship with energy metabolism may be inferred from the functions
of nicotinic acid.

The mean daily intakes of nicotinic acid in social classes A, B and C were, respec-
tively, 120, 11-4 and 11-6 mg. The first part of Table g shows the means per 1000 kcal
in each class, according to calorie intake. As with thiamine, the social-class gradient is
reversed when the intakes are expressed in proportion to the calories provided by the
diets, and it is so at each level of calorie intake.
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It is convenient to discuss thiamine and nicotinic acid together, since with both the
social-class gradient in intakes becomes reversed when intakes are expressed relative
to the calorie values of the diets. The supplies of thiamine and of nicotinic acid there-
fore were more often above standard in social class C than in class A. In all classes,
very few diets were ‘deficient’ according to the standards.

A quantitative analysis of the sources of thiamine and nicotinic acid in the foods
taken by our subjects would be extremely laborious, and has not yet been attempted.
Why the intakes of these vitamins tend to become relatively greater as the calorie
values of the diets decrease therefore remains in doubt. Probably the explanation lies
in a proportionately greater use of bread and other cereal products in the lower social

Table g. Mean daily intakes of nicotinic acid and riboflavin by pregnant women
(mg/1000 keal) according to social class and calorie value of the diets
Social class

Daily calorie intake ~ A \
(kcal) A B C
Nicotinic acid
2700 and over 450 4'41 462
2300—2700 443 440 486
Under 2300 486 485 528
All 4'57 455 5°01
Riboflavin
2700 and over 079 o072 072
2300—2700 075 077 074
Under 2300 o-8o 077 076
All 078 075 074

classes. More than half the thiamine and nicotinic acid in family diets comes from
these foods and from meat, especially bacon (Ministry of Agriculture, Fisheries and
Food, 1954). Wright (1958) has shown that the consumption of bread increases with
diminishing socio-economic status.

It should be noted, in conclusion, that the nicotinic acid in cereals is nearly all
‘bound’ and probably not available to man (Braude, Kon, Mitchell & Kodicek, 1955;
Kodicek, Braude, Kon & Mitchell, 1956). The physiological significance of the intakes
reported here is therefore uncertain.

Riboflavin

The nature of the riboflavin requirement remained dubious until recently. The
(U.S.A.) National Research Council: Food and Nutrition Board (1953) concluded
that the requirement was related, not to the calorie requirement or to muscular activity,
but to the protein requirement, and it made recommendations accordingly. On the
other hand, the British Medical Association: Committee on Nutrition (1950), though
recognizing that the evidence then available was ‘hardly more than suggestive’,
recommended that adults, including pregnant women, should receive 0-6 mg/1000 kcal
daily. The review of Bro-Rasmussen (19584, 5) has now shown beyond reasonable
doubt that the optimum requirement of riboflavin is a function of the energy turnover;
he considers the optimum requirement of a pregnant woman to be about o7 mg/
1000 keal.
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In our subjects the mean daily intakes of riboflavin in social classes A, B and C were
2-05, 1-89 and 1-74 mg, respectively. The second part of Table g shows the means per
1000 kcal in each class, according to calorie intake. The social-class gradient in intakes
per 1000 kcal, which is present at each level of calorie intake, is less steep than that
in total riboflavin intakes, but is in the same direction. In all groups, the mean intake
exceeds Bro-Rasmussen’s estimate of the requirement. The percentages of subjects in
classes A, B and C taking less than o-6 mg/1000 kcal were, respectively, 8, 12 and 15,
so that few were taking much less than the estimated optimum requirement.

Ascorbic acid

There appears to be no evidence that the requirement for ascorbic acid is related to
the energy turnover and, since little is known of the metabolic functions of this vitamin,
it is difficult to say on theoretical grounds whether such a relationship should or should
not exist.

Table 10. Mean daily intakes of ascorbic acid by pregnant women (mg|1000 kcal)
according to social class and calorie value of the diets

Social class

Daily calorie intake c N
(kcal) A B C
27700 and over 29 25 24
23002700 28 25 25
Under 2300 36 28 28
All 31 26 26

The mean intakes of ascorbic acid in social classes A, B and C were, respectively,
79, 66 and 61 mg daily. Table 10 gives the means per 1000 kcal. The diets of low
calorie value tended to have a relatively high ascorbic-acid content in all classes; and
at each level of calorie intake social class A tended to take more vitamin C than other
classes; there was little difference between classes B and C.

It has been pointed out previously (Thomson, 1958) that the estimated intakes of
ascorbic acid must be regarded as tentative, and elaborate discussion of the present
data is probably not worth while. The relatively high intakes of ascorbic acid in social
class A reflect more extensive use of fruit and vegetables in the upper social classes.
It also appears that, in all classes, increase of calorie intake is not accompanied by a
commensurately increased intake of ascorbic acid. The interpretation of these findings
in relation to requirements is difficult. None of the diets was likely to cause scurvy;
whether any were likely to cause other possible manifestations of vitamin C deficiency
remains an open question.

Vitamin A

The results of an analysis of vitamin A intakes are not presented. Intakes of the
vitamin varied very greatly between subjects but were, in general, high and probably
adequate.

GENERAL DISCUSSION

In ordinary diets, the intakes of calories and of nutrients tend to rise and fall together.
Therefore, a diet judged to be adequate in one respect is likely to be adequate in many
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other respects. Again, the requirement for certain nutrients is related to energy meta-
bolism, so that a given intake of these nutrients is more likely to be ‘adequate’ if the
calorie value of the diet is low.

With these considerations in mind, the findings in a dietary survey of primigravidae
(Thomson, 1958) have been re-assessed. It appears that few, if any, of the subjects
would be likely to show clinical evidence of deficiency of protein or the B vitamins.
The same is true of vitamins A and C. Depending on the standard chosen, a high or
fairly high proportion of subjects, especially in social class C, was taking appreciably
less than the estimated requirement for calcium; but, even with the most deficient
diets, skeletal reserves should have been sufficient to protect mother and child against
immediate harm.

Part of the social-class gradient in mean calorie intakes is accounted for by dif-
ferences of body size, and the residual difference, about 200 kcal/day between class
A and class C, may have been due to differences of activity. But in all classes there
was a wide range of calorie intake, which may have been associated with differences in
the amounts of weight gained during pregnancy and perhaps with certain abnormali-
ties of pregnancy.

The steepness of the social-class gradient in nutritive values may have been under-
estimated, because reliable records were not obtained from a high proportion of
subjects at the lower end of the social scale. In my opinion, however, this bias is not
likely to make the intakes reported here seriously unrepresentative. Nor is it likely
that the standards used in assessing the diets are too low. It seems justifiable to
conclude that, in general, the diets were unlikely to induce specific deficiency states,
at least during a first pregnancy. The obstetric histories of the subjects will be ex-
amined, and related to the diets, in the next paper of this series.

The description and evaluation of the data obtained in the Aberdeen dietary survey
end at this point. But, because the conclusion just stated might be too narrowly
interpreted, it is necessary also to sketch in the wider perspective of nutrition in rela-
tion to pregnancy.

Nutritional status in pregnancy does not depend only on the quality of the diet taken
during pregnancy itself. Some women begin pregnancy well grown and healthy,
thanks to a long history of satisfactory nutrition and a healthy way of life; such benefits
are not likely to be seriously undermined by relatively slight deficiencies in the diet taken
after pregnancy has started. Other women are stunted and lack physical vitality,
probably owing to years of imperfect nutrition and unhealthy living; if their diets
improve during pregnancy, it will undoubtedly be generally beneficial, but it would
be unrealistic to expect a good diet, taken for the first time after pregnancy has started,
to overcome completely the deleterious influence on reproductive efficiency of pre-
existing anatomical and physiological defects. It is impossible to specify the diets
taken by our subjects during their growth and adolescence, or to tell whether there
was much change of dietary habit following marriage and pregnancy. But the indirect
evidence strongly supports the hypothesis that the nutritional history of many subjects
had been imperfect; their physical health was impaired and their growth stunted;
and the outcome was that their ‘reproductive efficiency’ (capacity for physiological
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childbearing) was limited in several important respects. I have already summarized
some of the evidence (Thomson, 1957), and hope to report it in more detail
later.

The diets measured in this survey were taken by women pregnant for the first time.
The average nutritive value of family diets diminishes steadily with increasing family
size (Ministry of Agriculture, Fisheries and Food, 1957) and this deterioration is
likely to be more marked in the lower than in the upper social classes. Deterioration of
the nutritive value of the mother’s diet with increasing parity probably keeps pace with
that of the family, which would accentuate any nutritional depletion caused by
pregnancy and lactation. But the obstetric consequences will be largely masked by the
great increase of reproductive efficiency present at least in a second and third preg-
nancy, compared with a first (Leitch, 1957). The effects of progressive malnutrition
are therefore more likely to become manifest in the mother’s general health and vitality
than in her reproductive function. With grossly defective diets, pregnancy may
precipitate a serious deficiency disease, such as osteomalacia, but such dramatic
manifestations are now seldom seen in Britain.

The implications for health of the present dietary findings are therefore limited.
The diets appear, in general, to have been compatible with a normal course and out-
come of pregnancy. But it would not be justifiable to assume that the primigravidae
studied were in a satisfactory state of nutrition when their pregnancies started, nor
that a satisfactory state would be maintained through subsequent pregnancies.

SUMMARY

1. Correlations between levels of calories and nutrients in the diets taken by Aber-
deen primigravidae during the years 1950-3 have been calculated. The results re-
semble those derived from the data of other surveys made in Britain about 20 years
previously. Many of the coefficients of correlation are high, so that differences in the
intakes of a given nutrient imply similar differences in other nutrients.

2. Part of the difference in the mean calorie intakes of subjects in three social
classes is accounted for by differences of mean body size. When these differences of
mean calorie intake are allowed for, the social-class gradient in the intakes of several
nutrients disappears or is reversed.

3. In all social classes there is a wide range of calorie intake, which may be associ-
ated with differences of well-being during pregnancy.

4. Intakes of protein and of the B vitamins appear to be generally adequate.
The requirement for these nutrients is probably related to the calorie value of the
diet.

5. Intakes of vitamins A and C appear also to be adequate.

6. Many subjects took less calcium than the estimated requirement for pregnancy;
but the deficits were not large and immediately deleterious effects would not be
expected.

7. 'The limitations of the data are discussed. Though the diets of these primigravi-
dae appear to have been qualitatively adequate, it would be unjustifiable to conclude
that the subjects were, and would remain, adequately nourished in all respects.
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