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Background/aim

Sufficient levels of vitamins in the periconceptual period are important for embryonic
and fetal development. It is well known that periconceptual folic acid
supplementation prevents neural tube defects; however, evidence suggests that
periconceptual supplement uptake is suboptimal. The aim of the study was to
investigate the uptake of periconceptual supplements in women. The secondary
aims were to characterize preconceptual supplement users by age, parity, level of
education, ethnicity, first language, and presence of chronic health problems and to
identify types of supplements used.

Patients and methods

This was a descriptive cross-sectional survey. A total of 180 women aged 16 years
or older in their first trimester of pregnancy attending for their dating scan in
Birmingham, UK. Percentages and 95% confidence intervals (Cls) of
periconceptual supplement users were calculated. Statistical tests were carried
out to examine the association of age, ethnicity, first language, parity, level of
education, and presence of chronic health problems with preconceptual
supplement use. Information about types of supplements used was also gathered.
Results

Supplements were taken preconceptually by 39.0% (95% CI: 32.1-46.2) of
participants. However, 11.5% started using supplements in the first trimester of
pregnancy, and 89 (49.4%, 95% CI: 42.2 to 56.7) participants had not used any
supplements. Disparities in the use of preconceptual supplements were seen
across a range of characteristics, although none of the differences were
statistically significant.

Conclusion

Despite recommendations, periconceptual supplement uptake remains
suboptimal. Strategies to improve supplement uptake might include active
participation from primary health care professionals targeting all women of
reproductive age, education campaigns, and population-based food folic acid
fortification.
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Introduction

folate requirements increase during periods of rapid

Maternal and fetal adverse effects can result from
micronutrient deficiency aggravated by pregnancy,
such as maternal anemia [1]. Periconceptual folic
acid supplements can prevent neural tube defects [2].

The effect of a nutritional deficiency or excess on the
course and outcome of pregnancy varies according to
the timing of its occurrence; therefore, good maternal
nutrition and adequate use of supplements in the
preconception period and in the first trimester of
pregnancy are exceptionally important as numerous
pregnancy complications start during this period [3].
In the UK, folic acid and vitamin D are both
recommended for use by pregnant women [4].

Evidence suggests folic acid has a role in cell
multiplication and cell differentiation, and maternal
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cellular growth and division. The lack of the essential
folic acid can lead to impaired DNA synthesis and
failure to methylate cellular lipids, proteins, and DNA
[5]. Therefore, pregnant women with folate deficiency
are at a higher risk of maternal and fetal complications.

Direct exposure of the skin to sunlight is the main
source of vitamin D. Vitamin D deficiency is more
common in people with dark skin. It is estimated that
~15% of all adults in the UK are vitamin D deficient
[6]. Furthermore, people who are housebound,
pregnant, or breastfeeding especially young women,
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or people who cover their skin for religious motives, are
considered high-risk groups for vitamin D deficiency

[7].

Adverse outcomes have been linked with maternal
vitamin D deficiency, including preeclampsia and
gestational diabetes [8]. Furthermore, Javaid e al
[9] argued that the bone mineral mass in a group of
children at the age of 9 years was significantly linked to
their maternal vitamin D level during pregnancy. In the
UK, there is a concern over increasing numbers of
infants and children with vitamin D deficiency and
rickets [10].

The UK and most European countries recommend all
women planning a pregnancy take daily folic acid
supplements from at least 1 month before
conception and throughout the first 12 weeks of
pregnancy. The WHO and National Institution for
Health and Care Excellence recommending a daily
dose of 400pg [11]; certain
circumstances, such as women taking antiepileptic
medications, a dose of 5 mg/day is recommended [12].

however, in

The UK Chief Medical Officers and National
Institution for Health and Care Excellence advise that
all pregnant and breastfeeding mothers should be offered

10 pg of vitamin D daily, which can be accessed through
the ‘Healthy Start Vitamin Scheme’ [13,14].

The primary aim of this study was to investigate
the wuptake of evidence-based periconceptual
supplementation in women by estimating the
prevalence of supplement use preconceptually, and
in the first trimester, whereas the secondary aim
was to characterize preconceptual users of
supplements by age, ethnicity, first language, parity,
level of education, and presence of chronic health
problems, to explore the types of supplements that
women use preconceptually and during the first
trimester of pregnancy and to investigate the
women used to gain information on
periconceptual supplements.

sources

Patients and methods

Patients

This was a descriptive cross-sectional survey. Women
aged 16 years or older who came for a dating pregnancy
scan before 14 weeks of pregnancy at Birmingham
Women’s Hospital (United Kingdom) during the
study period while the researcher was onsite were all
invited to take part. Women with severe learning
disability and women attending a scan for potential
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fetal loss (i.e. not a dating scan) were excluded from the
study to minimize selection bias.

Study design

All potentially eligible women were approached directly
by the researcher; they were given information about the
study. The anonymous questionnaire and patient
information sheet were handed out to the participants
and collected on the same day. For women with mild
learning difficulties, or who did not speak English,
family members and interpreters, where available,
helped the participants read the patient information
sheet and the questionnaire as it did not cover
sensitive issues. The purpose of the study was
explained, and it was explained to the participants that
completing the questionnaire implied consent. The
questionnaire included 11 questions about supplement
use before pregnancy and during the first trimester and
participant characteristics such as age, first language,
level of education, presence of medical conditions, and
whether this was their first pregnancy as well as types of
supplements used. The completed questionnaires were
collected by the researcher from two collection boxes
clearly labeled and placed for the participants to drop the
completed questionnaires.

Sample size

A total of 201 women presenting for their dating
antenatal scan at Birmingham Women’s Hospital
were approached by the researcher and handed a
patient information sheet and the study questionnaire.
Overall, 180 participants returned the completed
questionnaires, with a response rate of 90%. With a
sample size of 180 women, if the percentage of women
taking folate supplements was 85%, a 95% confidence
interval (CI) for this estimate would range from 79.1 to
89.5%; if preconception vitamin D use was 10%, a 95%
ClIwas from 6.4 to 15.3%; and if the first trimester use of
vitamin D was 50%, the 95% CI was 42.8-57.2.

Ethical approval

The collected data were kept anonymous; there were no
patient-identifiable data. An approval from the NHS
ethical committee was obtained (reference: 14/NE/
0141), and local research governance approvals were
obtained before starting.

Analysis and statistical procedures

Data collected were analyzed using STATA (12)
software (Stata 13 Licensed software: Stata/IC 13.
USA, 4905 Lakeway Drive, Texas 77845, Serial
number:  301306229897) to produce descriptive
statistics. The descriptive data were characterized
using percentages with 95% CIs. Where appropriate,
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the y? test was used to compare the use of different
supplements by categorically grouped characteristics
such as parity, ethnicity, first language, and level of
education. Multiple logistic regression was used to
identify characteristics that may be associated with
the use of supplements. All variables (age, ethnicity,
first language, pregnancy order, level of education, and
chronic health issues) were entered into the model
simultaneously.

Results

A total of 201 women presenting for their dating
antenatal scan at Birmingham Hospital Women’s
hospital were approached by the researcher and
handed a patient information sheet and the study
questionnaire. Overall, 180 participants returned the
completed questionnaires, with a response rate of 90%.
The basic characteristics of the total sample are
summarized in Table 1.

Prevalence of supplement use
A total of 70 (39%, 95% CI: 32.1-46.2%) women used

supplements  preconceptually.  Furthermore, 89

Table 1 Summary of basic characteristics of the total sample

Variables Full sample (N=180)
n (%) 95% Cl
Age (years)
<19 12 (6.7) 3.9-11.3
20-30 82 (45.6) 38.5-52.9
31-40 5 (41.7) 34.7-49.0
Over 40 11 (6.1) 3.5-10.6
Ethnicity
White 72 (40) 33.1-47.3
Mixed/multiple ethnic groups 11 (6.1) 3.5-10.6
Black 23 (12.8) 8.7-18.5
Asian/Asian British 60 (33.3) 26.9-40.5
Other 13 (7.2) 4.3-12.1
Not stated 1 (0.6) 0.1-3.1
1st pregnancy
No 111 (61.7) 54.4-68.5
Yes 69 (38.3) 31.5-45.6
First language
English 124 (68.9) 61.8-75.2
Other 56 (31.1) 24.8-38.21
Health problems
No 157 (87.2) 81.6-91.3
Yes 23 (12.8) 8.7-18.5
Level of educationa
No qualification 2 (12.2) 8.2-17.8
GCSE 9 (27.2) 21.2-34.2
A level 25 (13.9) 9.6-19.7
University degree 67 (37.2) 30.5-44.5
Postgraduate degree 11 (6.1) 3.5-10.6
Other 4 (2.2) 8.7-5.6
Not stated 1(0.6) 0.1-3.1

20ne hundred seventy nine participants responded to this question.

participants reported that

supplements either preconceptually or in early

pregnancy (49.4%, 95% CI: 42.2-56.7). Table

summarizes commencement of supplement use in

they did not wuse

the first trimester of pregnancy.

Characteristics of preconceptual supplement users
Only two (16.7%) of women aged less than 20 years
took preconceptual supplements, compared with
40.5% of women aged 20 years or more. Only
27.3% of women with no educational qualifications
took preconceptual supplements, compared with
40.8% with any educational qualification; these
differences were not statistically significant. A
similar proportion of the white and the nonwhite
ethnic groups used preconceptual supplements (37.5
and 40.0% respectively), as did similar proportions of
women with English as a first language or not.

Table 3 summarizes the characteristics of preconception
supplement users and those who did not use
supplements.

Characteristics of women who did not use
supplements

A total of 10 (83.3%) women who were 19 years or
younger did not use preconceptual supplements
compared with 59.5% who were 20 years or older.

Overall, 93 (59.5%) women who had GCSE or
higher did not use supplements compared with
72.7% of those who had no qualifications.
Furthermore, ~62% of women from a white
ethnicity did not take preconceptual supplements,
which was similar to the percentage in other ethnic
backgrounds (60%).

Table 3 summarizes the characteristics of women who
did not use preconceptual supplements.

Table 2 Frequency of supplementation preconception and
first trimester of pregnancy

Supplement status N=110 [n 95% Cl
(%)

Started supplements preconceptually 70 (39) 32.1-46.2

Started with positive pregnancy test 2(1.1) 0.3-4.1

Started after first appointment with GP/ 11 (6.1) 3.5-10.6

midwife

Started supplements at other times 4 (2.2) 0.9-5.6

(not specified)

Cannot remember when supplements 4 (2.2) 0.9-5.6

were started

No supplements used at all 89 (49.4) 42.2-56.7

3This is the percentage from the whole sample of 180 participants.
95% Cl=95% confidence interval.
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Table 3 Characteristics of users and nonusers of preconceptual supplements

Variables Preconceptual supplement users (N=70) Women who did not use preconceptual supplements (N=110) P
[n (%) [n (%)° value
Age
19 years or 2 (16.7) 10 (83.3) 0.10
younger
20+ 68 (40.5) 100 (59.5)
Educationc
GCSE and 64 (40.8) 93 (59.2) 0.225
higher
No qualification 6 (27.3) 16 (72.7)
Ethnicityc
White 27 (37.5) 45 (62.5) 0.811
Other ethnic 43 (40.0) 64 (60.0)
groups
First language
English 48 (38.7) 76 (61.3) 0.973
Other 22 (39.3) 34 (60.7)
Pregnancy order
First pregnancy 31 (44.9) 38 (55.1) 0.206
Not first 39 (35.1) 72 (64.9)
pregnancy
Health problems
Yes 13 (56.5) 10 (43.5) 0.067
No 57 (36.3) 100 (63.7)

aThe percentage of supplement users in that variable. °The percentage of nonsupplement users in that variable. °One missing data.

Table 4 Results of multiple logistic regressions for preconceptual supplement intake

Variables Odds ratioa 95% CI of ORb P value

Age Base (>20 years) 1

<19 years 0.24 0.05-1.25 0.09
Ethnicity Base (other) 1

White 1.02 0.95-0.50 0.95
Education At least GCSE 1

No qualification 0.60 0.20-1.77 0.36
1st pregnancy Base (no) 1

Yes 1.74 0.90-3.34 0.11
Language Base (English) 1

Other 1.14 0.52-2.51 0.74
Health problems Base (no) 1

Yes 2.33 0.94-5.75 0.07

Constant=0.502. ®Adjusted for age, ethnicity, education, pregnancy order, first language, and chronic health problems. ®95% CI of OR:

95% confidence intervals for odds ratios.

Adjusted analyses (multivariable logistic regressions)
A multivariate logistic regression was performed to
measure the association between maternal factors and
preconceptual supplement use. Variables examined
were, age, ethnicity, pregnancy order, chronic health
problems, English as a first language, and level of
education. The results are summarized in Table 4.

The adjusted odds ratio (OR) of taking preconceptual
supplements in women with known chronic health
problems was 2.3 times higher than the odds in a
healthy woman (OR=2.33, P=0.067). The results
also show that the OR of taking preconceptual

supplements in women with no qualifications was
40% less than the odds in women with a GCSE or
higher, but the differences between preconceptual
supplement use in those who had a qualification and
those who did not have one was not statistically
significant.

Furthermore, the OR for women aged 19 years or
younger for taking preconceptual supplements was
around 75% less than the odds of supplement use in
women aged 20 years or older (OR=0.24, P=0.09).
The logistic regression analysis demonstrated that
maternal age, ethnicity, first language, pregnancy
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Table 5 Types of supplements used

Supplement used n (%) 95% Cl
Folic acid only 99 (40.2) 34.3-46.4
Vitamin D only 17 (6.9) 4.36-10.8
Healthy start 24 (9.7) 6.7-14.1
Other pregnancy supplements (pharmacy/supermarket brands) 70 (28.5) 27.4-39.0
Supplements for the general population 7 (2.9) 1.4-5.8
Other supplements?® 29 (11.8) 4.7-11.3
Total® 246 (100)

Other supplements: 2either supplements not listed in the questionnaire or participants were unable to identify supplements used. °This is

the total number of selected choices, not total number of participants.

order, presence of health problems, and level of
education did not have a statistically significant
effect on preconceptual supplement use in this sample.

Type of supplements used

Participants were asked to select which supplements
they used at some point during the periconceptual
period. They were asked to tick all relevant choices;
therefore, it is not necessary that the participants were
on all of the selected supplements at one time, or at the
time of completing the questionnaire. A total of 99
(40%) participants reported using folic acid alone,
whereas 17 (7%) reported using vitamin D only.
Table 5 summarizes the types of supplements that
women used.

Discussion

This study aimed to find the prevalence of supplement
use preconceptually and during the first trimester of
pregnancy and to identify the demographic features of
preconceptual  supplement and types of
supplements used. The results from this study
suggested that 39% of women participating in the
study were using preconceptual supplements; however,
only 11.6% started using supplements after becoming
pregnant, and 49.4% reported not wusing any
periconceptual supplements. Folic acid alone was the

users

commonly used supplement by women (40%), whereas
~10% reported using healthy start vitamins. Overall,
29% reported using over-the-counter pregnancy
supplements (supermarket or pharmacy branded
supplements), and 7% reported using vitamin D
supplements alone. There were no significant
differences in the prevalence of preconceptual
supplement use by ethnicity and speaking English as a
first language, but younger women, women with fewer
educational qualifications, second or subsequent
pregnancies, and women without long-term health
problems were less likely to take supplements,
although not statistically significantly different.

The questionnaire provided information on whether
the participants took folic acid alone, vitamin D, or
branded supplements; however,
information on the supplement doses. These results
add to the pre-existing knowledge on periconceptual
supplements use and suggests that the prevalence of
periconception folic acid use in Birmingham is
suboptimal.

there was no

The study results are consistent with previous research
publications in the UK and Europe, where studies
report that despite efforts to increase the general
uptake rate, the rate are low [15]. The prevalence of
preconceptual folic acid use in European women is
30.1% and around 29% in Middle Eastern and African
women [16]. However, in Zambia, 27.2% of women
reported taking folic acid supplements during the first
trimester [17], and similarly, this was less than 30% in

Ghana [18].

The sample was selected from women presenting for
their dating antenatal scan appointment at
Birmingham Women’s Hospital; therefore, this
would represent a broad sample of pregnant women
including low-risk and high-risk pregnancies. Another
strength is that we tried to minimize recall bias by
limiting the target sample to those in their first
trimester, as there would be a higher possibility of
recall bias if women were approached at a later
gestational period [19]. Furthermore, women were
shown pictures of commonly used supplements to
help them identify which supplements they were
taking, to minimize recall bias [20].

On the contrary, data collection took place in a hospital
setting; therefore, women may have wanted to give a
socially acceptable response rather than the facts [21].
However, to minimize this possibility, the
questionnaires were anonymous, and women were
asked to place completed questionnaires in a special
box or post them back. Furthermore, lack of



compliance information may have contributed to
[22]
Although there is a chance of underreporting
consumption with
questionnaires, this inclines to be random, tending
not to introduce false associations [23]. Another
limitation is that the data were collected by one
researcher; therefore, only women presenting during
the times that the researcher was available on site were
included. Furthermore, the sample size was relatively
small; the limited sample size is only able to detect
relatively large differences between groups, as women
with characteristics were of limited numbers.

overestimating the actual supplement use

associated self-completed

Primary health care professionals can have an
important role in promoting supplement use in the
periconception period by educating women and
discussing periconceptual supplement use during new
patient checks, contraceptive pill checks, cervical
screening tests, and when they come to contact with
women of reproductive age. Furthermore, special
consideration should be given to cultural barriers,
language barriers, and economic factors to improve
the delivery of supplement information [24].Some
general practice surgeries have television screens
playing health information in patient’s waiting
rooms, including information on periconceptual
supplements, which can be a valuable approach in
raising supplement awareness in all patients not only
women of reproductive age. Furthermore, health
visitors and community pharmacists can play a role
in improving periconceptual supplement use.
Initiatives including folic acid supplements and
information leaflets in pregnancy test kits can be a
valuable step in making supplements readily available
to women in early stages of pregnancy [25].
Furthermore, community nurses may contribute to
raising awareness by educating schoolgirls about the
importance of preconceptual supplements and their
effects on preventing neural tube defects. Public
health awareness campaigns can shed some light on
the beneficial effects of folic acid and may improve its
use; however, their effects can be variable [26].

Conclusion

Despite various initiatives to improve the prevalence of
periconceptual supplement use, our results suggest that
uptake remains suboptimal. Strategies to improve
supplement uptake by active participation from
primary health care professionals can be useful,
especially when targeting all women of reproductive
age rather than women planning a pregnancy.
Furthermore, education campaigns, and population-
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based food folic acid fortification might be considered,
bearing in mind the possible masking effects of folic
acid on vitamin B12 deficiency anemia, especially in

the elderly.
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