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Abstract

Background: The reported long-term effects of poor maternal nutrition and uptake of recommended supplements
before and during pregnancy was the impetus behind this study. Our objectives were to investigate and understand
women’s expectations, knowledge, behaviour and information sources used regarding the use of nutrition and vitamin
supplements before and during pregnancy.
Methods: A cross-sectional survey using a self-administered questionnaire was undertaken. A purposive sampling
technique was used. Women attending the antenatal clinic at Croydon University Hospital during 2015 were invited to
take part in the study. The data was analysed using descriptive statistics, paired sample T-tests and Chi-squared tests, with
the level of significance set at 5% (p < 0.05).
Results: A total of 133 pregnant women completed the survey. Analysis of the results showed that women are
currently using electronic resources (33%, n = 42) rather than healthcare professionals (19%, n = 25) as an information
source before pregnancy. Women who sourced information through the internet were significantly more likely to take
folic acid (p = 0.006) and vitamin D (p = 0.004) before pregnancy. Women preferred to receive information from the
antenatal clinic (62%, n = 83), internet (46%, n = 61) and from mobile applications (27%, n = 36). Although women
believed they had sufficient knowledge (60%, n = 80) and had received adequate advice (53%, n = 70) concerning the
correct supplements to take, this was not demonstrated in their behaviour, with only a small number of women (37%,
n = 49) taking a folic acid supplement before pregnancy. Women mistakenly perceived the timing of supplement advice
as correct, with only a small number of women (18%, n = 23) considering the advice on supplements as too late.
Conclusions: Despite the small sample size, this study demonstrated that women did not receive timely and/or accurate
advice to enable them to take the recommended supplements at the optimal time. Women had the misconception that
they understood the correct use of pregnancy supplements. This misunderstanding may be prevented by providing
women intending to become pregnant with a structured, approved electronic source of information that improves their
supplements uptake.
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Background
Benefits of positive nutritional interventions can be maxi-
mised before conception and during the first 12 weeks of
pregnancy [1]. Three individual components that influence
an individual’s susceptibility to later life disease include gen-
ome, lifestyle and early life development in and ex utero
[2]. The thrifty phenotype hypothesis states that nutrition
in utero plays an important part in the relationship between
early growth and later development of the signs of meta-
bolic syndrome [3]. Deficient maternal diet or placental
problems can cause stress to the foetus prompting adapta-
tions to increase chance of survival [2–6]. Adaptations in-
clude protecting vital organs such as the brain whilst the
development of other systems such as the endocrine system
may be compromised [6]. Biological organ and tissue
changes which are not apparent at birth may give rise to fu-
ture health problems. Poor nutrition in vitro can optimise
metabolic efficiency and storage for an expected birth en-
vironment that will also be nutritionally deprived [6]. Adap-
tations have a more pronounced detrimental effect when in
and ex utero environments do not match. For example,
there is evidence of high rates of glucose intolerance in low
birth weight individuals that become overweight in early life
[3] but low rates of diabetes when there is matching
chronic malnutrition both in and ex utero [7, 8].

There is increasing evidence linking inadequate nutri-
tion and deficiency of nutrients during pregnancy with
later life obesity [9], cardiovascular disease (CVD) [10],
type 2 diabetes (T2DM) and atopic diseases [11]. Obese or
diabetic mothers have a higher leptin resistance resulting
in decreased satiety and overweight offspring or low birth
weight offspring whose accelerated post-natal growth is
associated with a greater risk for CVD [10–13]. Higher
maternal glycemic diets result in higher birth weights and
skin thickness in offspring. Maternal glucose levels have a
linear relationship with macrosomia and increased adipos-
ity in offspring [9]. Maternal obesity can result in develop-
mental programming due to DNA methylation of sperm
to alter gene expression causing a ‘fuel mediated terato-
genesis’ resulting in a general increase in obesity and
T2DM in successive generations [9, 13]. Low birth weight
offspring have a greater chance of future T2DM develop-
ment [3, 4, 12, 14], whilst higher birth weights showed in-
crease risk of type 1 diabetes (T1DM) [15].

The National Institute of Health and Care Excel-
lence (NICE) guidelines recommend that pregnant
women and women planning to conceive should take
supplements of folic acid [16]. Not taking folic acid
before and during pregnancy increases the risk of
offspring which are small for gestational age (SGA)
[17]. Folic acid, 400�g, is recommended daily, start-
ing at least 1 month before pregnancy and during
the first 3 months [16]. There is concern about pa-
tient adherence on following advice on folic acid

supplementation [18]. Women are advised to take a
5 mg/day supplement of folic acid if: they have pre-
viously had a baby with a neural tube defect; if they
or their partner have a neural tube defect or a family
history of neural tube defects; or if the woman has
diabetes or takes anti-epileptic medication and other
named conditions [1].

NICE also recommends a daily Vitamin D 400 IU
supplement to mothers that have not taken Vitamin
D supplements during pregnancy [19], exclusively
breast fed infants or formula-fed infants receiving less
than 500 ml daily, infants and children from 6 months
to 5 years and to women who are pregnant and
breastfeeding [16, 20, 21]. A systematic review of 42
studies revealed that Vitamin D deficiency measured
by food intake during pregnancy causes an increased
occurrence of childhood asthma and wheeziness [11].
However, a smaller study (n = 500) correlated an in-
crease in asthma and atopic eczema with higher vita-
min D serum concentrations [22]. Vitamin D
deficiency may be implicated with an increased risk
of gestational diabetes, pre-eclampsia [23], osteopor-
osis, diabetes and some cancers [21]. The mother’s
level of vitamin D during pregnancy largely deter-
mines the offspring’s vitamin D status [24]. Low Vita-
min D is defined as having a plasma concentration of
below 25 nm/litre (10 ng/ml) [25]. Symptomatic Vita-
min D deficiency is common in children under 5 years
old with an occurrence of 7.5 per 100,000 children
[26]. Children born to mothers with serum
25-(OH)-D concentration < 50 nmol/L during preg-
nancy exhibit deficits in bone mineral content at
9 years of age [21].

Healthy Start is a UK government scheme that acts as
a nutritional safety net for pregnant women that are cur-
rently at least 10 weeks pregnant and families or have a
child from 6 months to less than 4 years old and on
qualifying benefits and tax credits [27, 28]. Studies have
found that the uptake of Healthy Start vitamins ranged
between 3 and 10% [29], whilst the uptake of Healthy
Start food and milk vouchers were reported to be be-
tween 72 to 86% [30, 31]. This difference could exist due
to availability of milk and food from a wide variety of
outlets. Some studies propose that the uptake of Healthy
Start vitamins can be increased to 23% for adults and
20% for children if universal free supplementation was
supported by a campaign to increase awareness [31].

A systematic review of internet usage of pregnant
women seeking pregnancy related information has
reported that women use the internet as a source of
information at least once a month with fetal devel-
opment and nutrition in pregnancy being the most
frequent search criteria [32]. Women found the in-
formation on the internet to be reliable and useful.
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