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Background: Many studies have shown inverse associations between birth weight and blood pressure,
and the former is often used as a proxy for nutrition in utero. However, few studies have examined the
association between the mother’s diet in pregnancy and the blood pressure of her offspring, and findings
have been inconsistent.
Aims: To investigate this association in a large, contemporary cohort.
Methods: Analysis was based on 6944 singletons that were born in 1991–92 and enrolled in the Avon
Longitudinal Study of Parents and Children (ALSPAC). All these had information on their mother’s diet in
late pregnancy (obtained by food frequency questionnaire), as well as their own blood pressure recorded
at age 7K. Associations between diet and blood pressure were assessed before and after adjustment for a
number of potential confounders, using multiple linear regression.
Results: There were suggestions of indirect relations between both maternal omega-3 fatty acids and
vegetable intake in pregnancy, and offspring systolic blood pressure (b=20.21 (95% CI 20.40 to 20.02)
mm Hg/quartile and b=20.23 (95% CI 20.43 to 20.03) mm Hg/quartile respectively, after minimal
adjustment), but these were lost after adjusting for all potential confounders. After minimal adjustment,
there were no other relations between any of the features of maternal diet considered and offspring blood
pressure.
Conclusions: These findings do not provide evidence that maternal diet in pregnancy has an important
influence on offspring blood pressure in well nourished populations, although effects may emerge as the
offspring become older.

C
oronary heart disease (CHD) is the leading cause of
death in developed countries,1 and as raised blood
pressure is a risk factor for this disease, it is important

to establish the determinants of blood pressure. There is
evidence that blood pressure can be lowered in adulthood, by
lifestyle modification,2 or by pharmacological intervention. It
may be that blood pressure in adulthood is also modified by
exposures in early life. Barker and colleagues have proposed
the ‘‘fetal origins’’ hypothesis, whereby adaptations made by
the fetus in utero as a response to undernutrition perma-
nently change or ‘‘programme’’ its physiology, metabolism,
and structure.3 Many studies have shown associations
between size at birth and blood pressure levels in later life.4

In addition, ‘‘tracking’’ of blood pressure has been shown,5

such that high blood pressure levels in childhood persist into
adulthood. Hence it is of interest to investigate the associa-
tion with factors in early life that may modify blood pressure,
such as maternal diet in pregnancy.
Animal studies have reported relations between raised

offspring blood pressure and low maternal intakes of
protein,6 calcium,7 8 and omega-3 fatty acids9 during preg-
nancy in rats. In addition, a direct relation with maternal fat
intake has been shown in female but not male rat offspring.10

We know of only five observational studies in humans that
have reported on the association between diet in pregnancy
and offspring blood pressure.11–15 Four of these have shown
higher blood pressure in adult or adolescent offspring to be
related to low protein and high carbohydrate and/or high
protein and low carbohydrate intakes in pregnancy, to
varying degrees. In addition, an inverse association between
maternal fat intake and offspring blood pressure was
observed in one of these studies, in adolescent females but
not males.14 The other observational study found maternal
intakes of potassium, calcium, and to a lesser extent magne-
sium, to be related to infant blood pressure.15 A randomised
clinical trial16 reported an inverse effect of maternal calcium

intake on childhood blood pressure, particularly in those
with high body mass index (BMI). Most of these studies
were small, based on unusual dietary circumstances, such as
famine or interventions, and without clear pre-specified
hypotheses. Therefore, the aim of this study was to examine
whether there is an effect of maternal diet on offspring blood
pressure at age 7K in a large contemporary cohort.

METHODS
Study population
The Avon Longitudinal Study of Parents and Children
(ALSPAC) is a population based study investigating environ-
mental and other factors that affect the health and
development of children. The study methods are described
in detail elsewhere17 and on the study website (http://
www.alspac.bris.ac.uk). In brief, pregnant women living in
three health districts in Bristol, England who had an
expected date of delivery between the start of April 1991
and end of December 1992 were eligible. A total of 14 541,
approximately 85% of those eligible, enrolled in the study,
and of these, 13 678 had a singleton, live born child. Detailed
information was obtained from the mother using four self-
reported questionnaires, two of which were timed to be
administered at 18 and 32 weeks of the pregnancy, and the
other two before this, at various time points depending on
the gestation at enrolment. After delivery, questionnaires
were tied to the age of the child. In the 32 week antenatal
questionnaire, the mother was asked for details of her
current diet using a food frequency questionnaire (containing
110 questions), and 11 713 mothers recorded this informa-
tion. Two per cent completed this questionnaire before
32 weeks, 65% at 32 weeks, 19% at 33 weeks, and 14% after
33 weeks. The whole cohort of children was invited to attend
a health examination that included measurement of blood
pressure at approximately age 7K, and 7431 singleton
children attended. The analysis was based on the 6944
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mother-child pairs that had information on both maternal
diet during pregnancy and offspring blood pressure at age
7K. Ethical approval of the study was obtained from the
ALSPAC and Local Research Ethics Committees.

Maternal diet
In the 32 week antenatal questionnaire, mothers were asked
how often they were currently eating various types of food.
The foods chosen were based on those used by Yarnell and
colleagues,18 modified in the light of a more recent weighed
dietary survey.19 From this, nutrient intakes based on
standard sized portions were estimated using the 5th edition
of McCance and Widdowsons The composition of foods and its
supplements.20–26 A full description of the methods used is
given elsewhere.27 For this analysis, estimated daily intakes of
12 nutrients from food sources were included (energy,
carbohydrate, protein, total fat, saturated fat, polyunsatu-
rated fat, monounsaturated fat, calcium, potassium, magne-
sium, animal protein, and marine omega-3 fatty acids); all of
these had been associated with offspring blood pressure in
previous animal or human studies. The ratio of protein to
carbohydrate consumed was also calculated. Five food groups
were included in analysis, each of which was an important
source of a specific nutrient, to enable diet to be described in
more detail (milk in millilitres per day; and meat, fish, fruit,
and vegetables in number of portions per day). After initial
descriptions of the data, each nutrient and food group
(except fruit) was divided into quartiles for further analysis.
Fruit was analysed in tertiles as there were too few different
values among the mothers to create quartiles. This was
because the fruit variable was based on a single question
(with ‘‘daily’’ as the maximum frequency possible), in
contrast to the vegetable variable that was based on the
sum of responses to six questions (consumption of peas,
sweetcorn, or broad beans/green leafy vegetables/other green
vegetables/carrots/other root vegetables/salad).
In the 18 week antenatal questionnaire, the mother was

asked if she had taken any calcium supplements during the
pregnancy so far, although the dose and frequency of intake
was not available. At 32 weeks she was asked about calcium
supplements taken in the previous three months. This
information was combined to indicate whether any calcium
supplements had been taken during the first 32 weeks of
pregnancy. Additionally, in three of the antenatal question-
naires, the mother was asked to list any pills or medicines
taken. From these, any calcium intake from antacids during
the first 32 weeks of pregnancy was derived. Again, there was
no information on dosage or frequency of intake. Hence,
these variables were not combined with dietary intakes of
calcium for any analyses.

Offspring blood pressure
Systolic and diastolic blood pressures (BP) were measured
using a Dinamap 9301 vital signs monitor by one of 13
observers. Two values were recorded on the child’s right
arm while they were sitting down, and the mean used
for analysis. A child-size cuff (upper arm circumference
12–19 cm) was used for 96% of the children, while a small
adult-size cuff (17–25 cm) was used for the remainder. The
time of day (categorised into morning or afternoon), room
temperature, and state of the child (silent, talking, or
distressed) were noted. Current age of the child was recorded
in months. Weight was measured to the nearest 0.1 kg using
SECA scales while the child was wearing underwear, and
height was measured to the nearest 0.1 cm using a
Harpenden stadiometer. From these, BMI values were
calculated (weight/height2, with weight in kilograms and
height in metres).

Confounding factors
At enrolment, the mother was asked to record her height and
pre-pregnancy weight, from which BMI was calculated. She
was also asked whether she had ever had high blood
pressure. In the 18 week antenatal questionnaire she was
asked whether she had smoked in the previous two weeks.
She was also asked to detail all her previous pregnancies,
from which the number of pregnancies resulting in either a
live birth or stillbirth was derived. This was collapsed into
none (primiparas) or one or more (multiparas) for analysis.
The 32 week antenatal questionnaire asked whether the
mother currently had a partner. It also asked about the
highest education level (collapsed into Certificate of
Secondary Education (CSE), vocational, O level, A level, or
degree) and occupation of both the mother and her partner.
The latter was used to allocate the mother and partner to
social class groups (classes I to V with III split into non-
manual and manual) using the 1991 OPCS classification.28

The mother’s date of birth was asked for at enrolment, and
hence her age at delivery calculated. In the 47 month
postnatal questionnaire she was asked to estimate the weekly
family income (,£100, £100–199, £200–299, £300–399, or
.£400). Infant sex and birth weight were recorded in the
delivery room and abstracted from obstetric records and/or
birth notifications. The date of the last menstrual period as
reported by the mother at enrolment, and the actual date of
delivery were used to estimate gestation. If there was a
discrepancy of more than two weeks, an estimate from the
early ultrasound scan was used instead.

Statistical analysis
Means and SDs were calculated for continuous variables,
which were all approximately normally distributed, while
proportions were calculated for categorical variables. The
effects of confounding factors on offspring blood pressure
were assessed using linear regression. Associations between
each maternal dietary variable and offspring blood pressure
were firstly examined using separate minimally adjusted
models (child’s sex, child’s age at the time of blood pressure
measurement, maternal energy intake in pregnancy).
Adjustment was made for energy intake (as a continuous
variable) as it is positively correlated with the consumption of
most nutrients, so it was necessary to account for the
variation in nutrient intake due to individual differences in
total energy intake, which is unrelated to dietary composi-
tion.29 Analyses were repeated with additional adjustment for
measurement factors (room temperature, time of blood
pressure measurement, state of child during measurement),
the child’s current anthropometry (height, BMI), maternal
factors (age, height, BMI, high blood pressure, smoking
status, parity), social factors (mother and partner social class,
mother and partner education, income, partner during
pregnancy), birth weight, and gestation. For the tables, beta
values were calculated treating the dietary quartiles as
categorical variables and p values given for trends across
the categories, while beta values quoted in the text were
based on quartiles treated as continuous variables. Two pre-
specified interactions (maternal protein and carbohydrate
intake, and maternal calcium intake and child’s BMI) were
tested using subgroups. Analyses were performed using Stata
version 8.

RESULTS
The mean (SD) systolic blood pressure was 98.8 (9.2)
mm Hg, and diastolic blood pressure was 56.4 (6.6)
mm Hg. The maternal dietary intakes from food sources are
summarised in table 1. Results of the child’s physical
examination, maternal characteristics during pregnancy,
social circumstances, and the child’s birth weight and
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gestational age are summarised in table 2 (continuous
variables) and table 3 (categorical variables). Children who
attended the physical examination did not differ from those
who did not, with respect to sex, number of older siblings,
gestational age, maternal BMI, and maternal history of high
blood pressure. However, they were heavier at birth, and
more likely to come from more affluent and better educated
families. Also, their mothers were slightly taller, older, and
were less likely to have smoked during pregnancy.30

All the non-dietary variables were univariately associated
with systolic blood pressure, with the exception of whether
the mother had a partner during pregnancy; results are
shown in table 2 (continuous variables) and table 3
(categorical variables). Hence adjustment was made for all
these factors in models investigating the relation between
maternal diet in pregnancy and offspring blood pressure.
Although the total energy intake of the mother during
pregnancy was not related to blood pressure, it was adjusted
for in all later models for reasons detailed above.
There were suggestions of inverse relations of maternal

omega-3 fatty acids and vegetable intake to offspring systolic
blood pressure; a change of 20.21 (95% CI –0.40 to 20.02)
mm Hg in blood pressure was seen for a one quartile increase
in omega-3 intake, and a change of 20.23 (95% CI –0.43 to
20.03) mm Hg for a quartile increase in vegetable intake,
adjusting for sex, age of the child, and maternal energy
intake. However, the significance of these relations was lost
when further adjustments were made. Maternal carbohy-
drate intake was directly associated with offspring systolic

blood pressure, but only after full adjustment (b=0.44 (95%
CI 0.01 to 0.88) mm Hg). There were no other relations
between any of the maternal food groups or nutrient intakes
and the systolic blood pressure levels (table 4), using either
minimally or fully adjusted models. If males and females
were analysed separately, findings were similar (data not
shown). There were no relations between maternal diet in
pregnancy and offspring diastolic blood pressure (data not
shown).
Beta values were calculated from separate regression

models, treating the nutrient quartiles as categorical vari-
ables, and p values are for trends across the categories.
When the children were split into those whose mothers ate

less than 50 g, and those whose mothers ate at least 50 g of
animal protein a day during pregnancy (based on analysis by
Campbell and colleagues11), the positive effects of maternal
carbohydrate intake on offspring systolic and diastolic blood
pressure did not reach significance in either group (p . 0.1
for all, with or without full adjustment).
After splitting the children’s BMI into quartiles ((14.8,

215.8, 217.0, .17.0 kg/m2) (based on analysis by Belizan
and colleagues16), there were positive effects of maternal
calcium on offspring systolic and diastolic blood pressure in
the middle half of the distribution of BMI, although these did
not reach significance. In the extreme quartiles of BMI, the
calcium effects were negative, although the only significant
effect was in the highest quartile, after adjusting for all
confounders (b=20.71 (95% CI –1.38 to 20.04)).
A total of 14.9% of the mothers took calcium supplements,

antacids containing calcium, or both during pregnancy, and
blood pressure levels in their offspring did not differ from
those who did not (p=0.4 for systolic, p=0.3 for diastolic).
Dietary intake of calcium was higher on average by 15 mg if
supplements and/or antacids were taken (p=0.1). Adjusting
for any of these this did not alter the relation between
maternal dietary intake of calcium during pregnancy and
offspring blood pressure.

DISCUSSION
This study provides no convincing evidence of an association
between maternal diet in late pregnancy and offspring blood
pressure at age 7K. Results were based on a contemporary
cohort, with more subjects than all previously reported
studies either individually or combined.
Although almost 7000 singleton children were included in

the analysis, there were over 14 000 whose mothers originally
enrolled in the study, so it is possible that different results
would have been obtained if relevant data on these additional
children had been available. However, it is unlikely that
inclusion of more children would create associations between
maternal diet and offspring blood pressure, and those who
attended the physical examination and hence were used in
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Table 1 Summary of maternal dietary variables
(32 weeks gestation) for 6944 singleton children enrolled
in ALSPAC with information on BP at age 7K

Mean SD

Energy (KJ/day) 7504 1986
Carbohydrate (g/day) 223 62
Protein (g/day) 68 18
Total fat (g/day) 71 23
Saturated fat (g/day) 29 11
Polyunsaturated fat (g/day) 13 6
Monounsaturated fat (g/day) 25 8
Calcium (mg/day) 951 279
Potassium (mg/day) 2616 642
Magnesium (mg/day) 259 75
Protein/carbohydrate (ratio) 0.3 0.1
Animal protein (g/day) 45 14
Omega-3 fatty acids (g/day) 0.2 0.1
Milk (ml/day) 371 160
Meat (portions/day) 0.8 0.4
Fish (portions/day) 0.3 0.2
Fruit (portions/day) 0.8 0.5
Vegetables (portions/day) 1.6 0.8

Table 2 Summary of non-dietary variables, and univariate regressions of offspring systolic BP (mm Hg) at age 7K on non-
dietary variables; continuous variables

n Mean SD b 95% CI p

Age (months) 6944 90.2 2.2 0.28 0.19 to 0.38 ,0.001
Room temperature ( C̊) 6871 20.2 1.9 20.23 20.34 to 20.12 ,0.001
Weight, age 7 (kg) 6886 25.7 4.5 0.74 0.70 to 0.79 ,0.001
Height, age 7 (cm) 6894 125.7 5.4 0.43 0.39 to 0.47 ,0.001
BMI, age 7 (kg/m2) 6885 16.2 2.0 1.45 1.35 to 1.56 ,0.001
Maternal age (years) 6944 29.1 4.5 20.08 20.12 to 20.03 0.002
Maternal weight (kg) 6440 61.8 10.6 0.09 0.07 to 0.11 ,0.001
Maternal height (cm) 6713 164.2 6.6 0.05 0.02 to 0.08 0.002
Maternal BMI (kg/m2) 6394 22.9 3.7 0.22 0.16 to 0.28 ,0.001
Birth weight (kg) 6858 3.46 0.52 20.44 20.87 to 20.02 0.04
Gestation (weeks) 6944 39.5 1.7 20.26 20.38 to 20.13 ,0.001
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the current analysis have been shown to be similar to those
that did not in many respects.30

Diet was recorded at 32 weeks gestation. Assessment
before conception, or earlier in pregnancy may have been
preferable. Also, the question was phrased to ask about
current rather than usual diet, which may have altered,
although diet is not thought to change that much during
pregnancy.31 Due to the large number of subjects, it was
necessary to use unquantified food frequency questionnaires
to assess maternal diet—that is, no portion sizes were
recorded. Food and nutrient intake values derived from these
may be less accurate than those obtained from weighed
intakes. The food frequency questionnaire in the form used
has not been formally calibrated against diet diaries or
biomarker levels in this study. However, the questionnaire on
which it was based has been validated in another popula-
tion.18 Furthermore, the women’s intakes in the current study
were generally very similar to the reported intakes for all
women aged 16–64 in the last Dietary and Nutritional Survey
of British Adults, based on a seven day weighed intake.27 32

Also, Williams and colleagues33 have shown a relation
between consumption of oily fish in pregnancy and measures
of red cell DHA in the maternal blood in the ALSPAC cohort,
supporting the validity of the dietary data.
The child’s blood pressure was measured by a trained

observer, and the mean of two values used in analysis. It
could be argued that two measures with an automated

oscillometric device are inadequate for characterising an
individual’s usual long term blood pressure, and that this
may be an explanation for the lack of associations seen with
maternal diet. However, associations with other factors have
been shown in this cohort, thus allowing more confidence in
the quality of the blood pressure measurements. At 3 years of
age, relations have been shown between blood pressure and
both height and BMI as expected.34 Also at this age, the
relation between blood pressure and birth weight (21.91
(95% CI 22.61 to 21.21) mm Hg/kg for systolic blood
pressure after adjustment for current height and BMI) was
consistent with the many previous studies. At age 7K, the
relation was similar, and at this age, blood pressure has also
been related to a number of factors, including breast
feeding.30

Previous studies in humans have reported associations
between some aspects of the mother’s diet in pregnancy and
offspring blood pressure. However, the previous work was
mainly based on atypical diets, such as the study of
Roseboom and colleagues,13 in which women were pregnant
between 1943 and 1947, which included the time of the
Dutch Famine. Macronutrient values were based on official
daily rations and all other sources were excluded, and the
authors state that actual energy intakes were likely to be
twice as high as those recorded. Belizan and colleagues16

undertook a clinical trial whereby mothers were randomised
to take a daily supplement of 2 g of calcium per day from the
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Table 3 Summary of non-dietary variables, and univariate regressions of offspring systolic BP (mm Hg) at age 7K on non-
dietary variables; categorical variables

n % b 95% CI p

Sex Male 3515 50.6
Female 3429 49.4 0.28 20.15 to 0.71 0.2

Time BP measured Morning 3529 50.8
Afternoon 3415 49.2 1.01 0.58 to 1.44 ,0.001

State of child Silent 5328 79.5
Talking 1180 17.6 0.91 0.33 to 1.49
Distressed 198 3.0 1.20 20.10 to 2.50 0.001

Maternal high BP No 5787 86.4
Yes 910 13.6 1.12 0.48 to 1.76 0.001

Smoked in pregnancy No 5931 86.0
Yes 963 14.0 0.66 0.04 to 1.29 0.04

Parity Primipara 3083 45.3
Multipara 3718 54.7 20.43 20.87 to 0.01 0.06

Mother social class I 437 7.1
II 2106 34.4 0.75 20.19 to 1.69
III NM 2585 42.3 1.40 0.47 to 2.33
III M 406 6.6 1.02 20.22 to 2.25
IV 501 8.2 2.10 0.93 to 3.28
V 84 1.4 2.19 0.05 to 4.33 ,0.001

Partner social class I 833 12.8
II 2377 36.4 0.70 20.03 to 1.42
III NM 770 11.8 1.36 0.46 to 2.25
III M 1847 28.3 1.56 0.81 to 2.31
IV 544 8.3 1.37 0.38 to 2.37
V 156 2.4 2.33 0.76 to 3.90 ,0.001

Mother education CSE 906 13.1
Vocational 595 8.6 20.19 21.14 to 0.76
O level 2478 35.8 20.74 21.43 to 0.04
A level 1844 26.6 21.39 22.12 to 20.66
Degree 1102 15.9 22.07 22.88 to 21.27 ,0.001

Partner education CSE 1325 19.7
Vocational 534 7.9 20.004 20.92 to 0.91
O level 1493 22.2 20.33 21.00 to 0.35
A level 1912 28.4 20.77 21.41 to 20.13
Degree 1470 21.8 21.64 22.32 to 20.96 ,0.001

Income ,£100 289 5.1
£100–199 720 12.7 20.66 21.91 to 0.59
£200–299 1507 26.6 21.00 22.15 to 0.16
£300–399 1371 24.2 20.72 21.89 to 0.44
.£400 1775 31.4 21.78 22.92 to 20.64 ,0.001

Partner during pregnancy Yes 6665 92.3
No 116 1.7 1.15 20.53 to 2.84 0.2

p values for trend given if more than two categories.
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20th week of pregnancy onwards or a placebo. Hence the
intake of those taking supplements was much higher than
that of the ALSPAC mothers, who had a mean intake of
approximately 950 mg/day (excluding supplements). The
study by Sheill and colleagues12 was based on an atypical
group of pregnant women who were encouraged to eat 450 g
of red meat per day and avoid foods rich in carbohydrates as
a way of preventing pre-eclampsia. Hence the average meat
intake in these mothers was more than double that of those
in the ALSPAC cohort (13.3 portions/week v 5.3 portions/
week). The women studied by Campbell and colleagues11

were pregnant between 1948 and 1954, and diets at that time
were likely to have been very different to those eaten more
than 40 years later by the ALSPAC women. For example,
average protein intake was slightly reduced (40 g/day v 45 g/
day), while carbohydrate intake was much higher (320 g/day
v 223 g/day) compared to ALSPAC. Adair and colleagues14

undertook a study in the Philippines, and although mean

intakes of macronutrients were not reported, the mothers
were likely to have been less well nourished than those in
Western populations. McGarvey and colleagues15 studied
diets of a small number of women in Rhode Island, where
intakes of potassium, calcium, and magnesium appeared to
be substantially higher than for the ALSPAC women (average
values excluding supplements and unadjusted for total
calories are not presented). In addition, blood pressure was
measured in infancy, and it has been suggested that
‘‘tracking’’ of blood pressure does not start until about 1
year of age.35 In contrast to the current study, none of these
six studies considered the effects of both nutrient intakes and
food groups on offspring blood pressure.
It is possible that effects of maternal diet on blood pressure

may begin to emerge as the children grow older. In most of
the published studies, blood pressures were recorded for post-
pubertal children or adults. However, if effects were to
emerge over time in the ALSPAC cohort, weak relations may
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Table 4 Regressions of offspring systolic BP (mm Hg) at age 7K on maternal dietary variables (32 weeks gestation)

Quartiles of daily dietary intake

Minimally adjusted models* Fully adjusted models�

b 95% CI p b 95% CI p

Carbohydrate (g) 182–218 0.51 20.17 to 1.19 0.98 0.16 to 1.79
(baseline ,182) 218–258 0.02 20.79 to 0.83 1.00 0.02 to 1.97

.258 0.73 20.39 to 1.85 0.5 1.52 0.17 to 2.87 0.04
Protein (g) 55–66 20.10 20.75 to 0.55 0.22 20.56 to 1.01
(baseline ,55) 66–79 20.45 21.17 to 0.27 20.18 21.06 to 0.70

.79 20.58 21.47 to 0.31 0.1 0.19 20.90 to 1.28 0.999
Total fat (g) 55–68 20.11 20.79 to 0.56 0.32 20.48 to 1.13
(baseline ,55) 68–84 20.48 21.26 to 0.30 20.19 21.12 to 0.75

.84 20.50 21.54 to 0.54 0.2 20.57 21.83 to 0.68 0.3
Saturated fat (g) 21–27 0.18 20.47 to 0.84 0.24 20.54 to 1.02
(baseline ,21) 27–35 20.15 20.88 to 0.59 0.03 20.84 to 0.89

.35 0.10 20.82 to 1.02 0.9 20.64 21.74 to 0.48 0.3
Polyunsaturated fat (g) 9–12 0.05 20.59 to 0.68 0.37 20.40 to 1.14
(baseline ,9) 12–16 20.19 20.85 to 0.48 0.41 20.39 to 1.21

.16 20.31 21.04 to 0.43 0.3 0.48 20.41 to 1.36 0.3
Monounsaturated fat (g) 19–24 0.20 20.47 to 0.87 0.44 20.36 to 1.24
(baseline ,19) 24–30 0.02 20.77 to 0.80 0.05 20.89 to 1.00

.30 20.07 21.13 to 0.98 0.8 20.20 21.48 to 1.07 0.7
Calcium (mg) 759–938 20.11 20.75 to 0.52 20.21 20.97 to 0.55
(baseline ,759) 939–1127 20.003 20.70 to 0.69 0.12 20.71 to 0.95

.1127 20.38 21.22 to 0.45 0.5 20.48 21.48 to 0.52 0.5
Potassium (mg) 2177–2582 20.03 20.68 to 0.62 0.22 20.56 to 1.01
(baseline ,2177) 2583–3021 0.13 20.59 to 0.85 0.26 20.61 to 1.13

.3021 0.21 20.69 to 1.12 0.6 0.25 20.83 to 1.34 0.7
Magnesium (mg) 207–254 0.26 20.38 to 0.91 0.56 20.23 to 1.35
(baseline ,206) 255–308 20.06 20.75 to 0.63 0.55 20.32 to 1.41

.308 20.31 21.12 to 0.51 0.3 0.33 20.71 to 1.37 0.6
Protein/carbohydrate 0.26–0.30 20.36 20.97 to 0.25 20.06 20.81 to 0.68
(baseline ,0.26) 0.31–0.35 20.60 21.22 to 0.01 20.33 21.08 to 0.42

.0.35 20.16 20.78 to 0.45 0.5 20.18 20.94 to 0.57 0.5
Animal protein (g) 35–44 20.20 20.82 to 0.43 20.10 20.85 to 0.65
(baseline ,35) 44–53 20.20 20.85 to 0.46 20.10 20.90 to 0.70

.53 20.41 21.15 to 0.34 0.3 20.32 21.22 to 0.58 0.5
Omega-3 fatty acids (g) 0.03–0.09 0.41 20.19 to 1.00 1.03 0.30 to 1.75
(baseline ,0.03) 1.00–0.27 20.38 21.03 to 0.27 0.20 20.59 to 0.98

.0.27 20.43 21.04 to 0.18 0.04 0.47 20.28 to 1.22 0.7
Milk (ml) 261–366 0.13 20.48 to 0.74 20.01 20.73 to 0.71
(baseline ,261) 366–474 0.31 20.32 to 0.93 0.17 20.58 to 0.91

.474 0.45 20.21 to 1.11 0.2 20.14 20.94 to 0.65 0.9
Meat (portions) 0.5–0.7 0.16 20.47 to 0.78 0.29 20.45 to 1.04
(baseline ,0.5) 0.7–1.0 0.39 20.21 to 1.00 0.39 20.35 to 1.12

.1.0 0.15 20.49 to 0.80 0.5 0.39 20.39 to 1.16 0.3
Fish (portions) 0.1–0.2 0.04 20.59 to 0.67 0.60 20.17 to 1.37
(baseline ,0.1) 0.2–0.4 20.12 20.72 to 0.47 0.53 20.19 to 1.25

.0.4 20.40 21.00 to 0.20 0.2 0.35 20.39 to 1.10 0.4
Fruit (portions)` = 0.8 0.01 20.52 to 0.54 20.04 20.71 to 0.63
(baseline ,0.3) = 1.4 20.06 20.63 to 0.50 0.8 20.04 20.76 to 0.68 0.9

Vegetables (portion) 1.1–1.4 0.06 20.58 to 0.70 0.27 20.51 to 1.04
(baseline ,1.1) 1.4–1.9 20.64 21.24 to 20.03 20.45 21.19 to 0.28

.1.9 20.54 21.17 to 0.08 0.02 20.15 20.92 to 0.61 0.3

*Adjusted for sex, child’s age for BP, maternal pregnancy energy intake.
�Adjusted for measurement factors, current anthropometry, maternal and social factors, birth weight, and gestation.
`Fruit analysed in tertiles as too few different values among the mothers to use quartiles.
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be expected at this stage, which are not seen. In addition, it is
known that blood pressure tracks from childhood to
adulthood, so the overall ranking of subjects according to
their blood pressure levels may remain similar and hence
associations with maternal diet in pregnancy would not alter
substantially.
Previous studies of maternal diet and offspring blood

pressure have not reported fully consistent results, and the
most striking findings were dependent on interactions that
were not clearly specified before the analyses were con-
ducted. Even though formally ‘‘statistically significant’’,
these findings may be false positives.36 Current data therefore
do not support a robust association between maternal diet
and offspring blood pressure. Our data, from a large
contemporary cohort, do not suggest that dietary recommen-
dations for pregnancy should be altered because of any effect
on offspring blood pressure. Further investigation of the
effects of maternal diet in pregnancy on cardiovascular risk
factors other than blood pressure are required, as well as
repeating the current analysis on blood pressure levels as the
children get older. Other cohorts with good quality dietary
data at different stages in pregnancy, as well as long term
follow ups of further randomised controlled trials in
pregnancy are also needed to confirm that there is indeed
no association between diet in pregnancy and offspring blood
pressure in well nourished populations.
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