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Abstract
Objective: Official German recommendations advise women to start taking folic
acid supplementation (FAS) before conception and continue during the first preg-
nancy trimester to lower the risk of birth defects. Women from lower socio-
economic background and ethnic minorities tend to be less likely to take FAS in
other European countries. As little is known about the determinants of FAS in
Germany, we aimed to investigate the association between FAS and formal edu-
cation and migration background, adjusting for demographic factors.
Design:We used data (2013–2016) on nutrition and socio-economic andmigration
background from the baseline questionnaire of the BaBi cohort study. We per-
formed multivariate regressions and mediation analyses.
Setting: Bielefeld, Germany.
Participants: Nine-hundred forty-seven women (pregnant or who had given birth
in the past 2 months).
Results: 16.7% of the participants (158/947) did not use FAS. Migration-related var-
iables (e.g. language, length of stay) were not associated with FAS in the adjusted
models. FAS was lower in women with lower level of formal education and in
unplanned pregnancies. Reasons given by women for not taking FAS were
unplanned pregnancy and lack of knowledge of FAS.
Conclusions: Health practitioners may be inclined to see migrant women as an
inherently at-risk group for failed intake of FAS. However, it is primarily women
who did not plan their pregnancy, and women of lower formal education level,
who are at risk. Different public health strategies to counter low supplementation
rates should be supported, those addressing the social determinants of health
(i.e. education) and those more focused on family planning.
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The German National Consensus Recommendations on
Nutrition and Lifestyle in pregnancy advises women to start
taking acid folic supplement as soon as they intend to con-
ceive and to continue supplementation during the first 12
weeks of pregnancy to lower risks of birth defects(1).
Folate deficiency has indeed been associated with neural
tube defects(2), and without supplementation, most preg-
nant women in Germany do not meet the recommended
level of folate through their regular diet(3). It is not clear
if folic acid supplement should be taken throughout
pregnancy, but evidence with regard to the benefits of

supplementation during the months before pregnancy
and the first trimester is robust(1).

Despite clear benefits and recommendations, not all
women take folic acid supplementation (FAS) during the
periconceptional phase in Germany, a country with higher
neural tube defect rates than other Western European
countries(4). A couple of studies have tried to estimate
the rate of FAS before and during pregnancy in Germany:
in 2003, among 3210 women surveyed, 73·8 % took folic
acid supplement during pregnancy and 31·7 % before preg-
nancy(5). A smaller but more recent study conducted in
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2009 in the Munich area found that 85·6 % of pregnant
women had taken supplement during or before their preg-
nancy (and 33·7 % before)(6). Even more recently, a cross-
sectional study conducted in rural Germany estimated the
prevalence of FAS during the whole of the periconcep-
tional phase at 41·5 %(7).

The literature consistently shows that one of the main
predictors of not taking acid folic supplementation is hav-
ing not planned the pregnancy(8), which is logical since
acid folic supplementation is particularly recommended
before conception and in the first trimester of pregnancy,
phases of pregnancy that unexpectedly pregnant women
would not identify as such. The international evidence also
highlights variation in FAS according to socio-demographic
characteristics. Among them are formal education, migra-
tion background and ethnicity. There is, for example, a
body of evidence showing that women from lower
socio-economic background are less likely to take supple-
ments before or during pregnancy(9–15). Belonging to an
ethnic minority has also been consistently associated with
low intake of FAS. Several studies have shown that non-
Caucasian women in Europe tend to have lower FAS than
Caucasian women(8,11,16–18). More specifically, evidence
from the Netherlands(19), Belgium(11) and Norway(9) dem-
onstrated that women from Turkey or the Middle East
are less likely to take FAS than the native population.
Although lower levels of formal education among ethnic
minorities seem to play a role in lower intake levels, the role
of their migration background is less well known. Factors
related tomigration status rather than ethnicity may include
language barrier(17) or acculturation(20). In order to support
effective antenatal services and targeted awareness cam-
paigns, it is crucial to understand exactly which mecha-
nisms are at play in explaining lower intake among
certain population subgroups in a given context. This
includes, beyond ethnicity or region of origin, other aspects
of the migration status (e.g. first- v. second-generation
women, length of stay in the country of reception) and dif-
ferent measures of acquaintancewith the language and cul-
ture of the country of reception (e.g. language proficiency,
communication issues). Our objective here is twofold: first
look for the first time inGermany at the consumption of FAS
among subgroups with different migration backgrounds
and then try to understand differences in consumption,
exploring the potential determinants of FAS – in particular,
the role of migration-related factors, education and the fact
of having or not a planned pregnancy.

Methods

We used data from a prospective cohort study which was
designed to include a high proportion of women with a
migration background, the BaBi cohort study. In 2013–
2016, we enrolled and interviewed women in the perina-
tal period (in the last pregnancy trimester or up to 8

weeks postpartum) in Bielefeld, Germany, resulting in
a cohort of 977 women and 989 children (6 pairs of
twins). In the baseline survey, we collected data on nutri-
tion during pregnancy (including on FAS), health, and
socio-economic and migration background. We offered
to conduct interviews in German, Turkish, Polish or
English in an effort to accommodate the needs of the par-
ticipants with a migration background and to include
women representing some of the largest groups of
migrants in Bielefeld(21). Trained research assistants col-
lected the data through face-to-face Computer-Assisted
Personal Interviews (CAPI). More details on the methods
and data collected can be found elsewhere(22). Informed
written consent from all the participants was obtained.

Variables of interest
All the variables of interest were collected during the base-
line CAPI of the cohort study. Women were interviewed
either in their last pregnancy trimester or postpartum, up
to 8 weeks after giving birth.

Our outcome of interest, intake of FAS is measured as an
answer to two questions:

1. ‘Did you take folic acid supplements before or at any
point during your pregnancy (prompt: folic acid only
in the form of a dose of minimum 400 microgram or in
combination with other supplements)?’;

2. ‘If yes, when did you start taking folic acid supple-
ments?’ (a. before the pregnancy/conception; b. at
the beginning of the pregnancy (pregnancy week 1
to 13); c. later in the pregnancy (pregnancy week
14 or beyond)).

Those two questions were preceded by a more generic
question on supplements during pregnancy (‘have you
taken during this pregnancy nutritional supplements e.g.
vitamins or minerals under the form of capsules, tablets,
powder or similar?’) and asked to all participants, even if
they had answered ‘no’ to the generic question. The data
make it possible to distinguish between starting to take folic
acid supplements before pregnancy, during the first trimes-
ter of pregnancy or later. As recommendations and benefits
are clear regarding early FAS initiation only, we classified
those who started FAS before pregnancy or in the first tri-
mester as FAS= 1. Other participants (those who started
FAS after week 13 or never took FAS) were coded FAS= 0.
We used the distinction between FAS initiation before preg-
nancy and FAS initiation in the first trimester for a sensitivity
analysis but principally reported on results regarding FAS
before or during the first 3 months of pregnancy. The var-
iable FAS does not include information on the dose of folic
acid taken, nor the frequency or regularity of intake.

We used a range of measures related to the migration
status to explore the relationship between migration pro-
files and FAS:
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–Migration background is determined using the country of
birth, rather than nationality, in line with expert recom-
mendations for the operationalisation of migration back-
ground in research in Germany(23). Women were
categorised as follows: first generation (women born
abroad from parents born abroad), second generation
(women born in Germany from parents both born
abroad), third generation (women born in Germany
from parents born in Germany but whosemother tongue
is not German) and no migration background. Women
born in Germany with only one parent who immigrated
were considered as without migration background(23).
Second- and third-generation women were pooled
together in the analysis, considering the very small num-
ber of third-generation women in the sample (n 4).

–We used Turkey as country of origin to single out first- or
second-/third-generation women who were born or
whose ascendants were born in Turkey. The largest
group with a migration background in term of country
of origin in our cohort is indeed, similar to what can
be observed in Bielefeld(21) and in the general popula-
tion in Germany(24), the women originally from Turkey.

– Variables relating to language: self-reported German flu-
ency, measured through being a native German speaker
(‘is German your native language?’ a.yes; b.yes, along
with another language; c.no; re-categorised as yes (a
and b)/no), as well as mention of communication prob-
lems during antenatal care (a. often; b. sometimes; c.
not very often; d. never; re-categorised as yes (a,b,c)/
no) was also taken into account. Both language ques-
tions have been adapted from the Helius study on eth-
nicity and health inequalities (the Netherlands)(25).

– Short length of stay in the country of reception refers to
womenwho have lived in Germany for less than 5 years.

Independently and in relation to migration-related varia-
bles, we sought to understand the role of formal education.
Formal education levels are based on standard education
categories of the national statistics office(26) and broken down
into three categories. For each category, the maximum
formal education attainment was respectively (i) complet-
ing high school, (ii) an additional vocational degree, and
(iii) a bachelor’s degree or equivalent and above.

An important variable was the fact to have a ‘planned
pregnancy’ or not (yes/no), which is one of the main deter-
minants of FAS(8).

Covariates
In line with many studies (e.g.(16,17)), we controlled for the
covariates age and parity in our models. Evidence from the
Generation R study (the Netherlands), a large prospective
cohort study suggests a positive association between age
and FAS and a negative association between parity and
FAS(18). A recent, large, population-based study focusing
on parity as a determinant of FAS in Israel also found a

negative association between parity and dose of FAS pur-
chased prior to child birth(27). We therefore decided to
exploratively include these variables as control variables
in our models. We used age as a continuous variable rather
than age categories and primiparity (being a primipara
(yes/no)) rather than number of previous pregnancies
due to the relatively small size of our sample.

Analysis
We estimated the association between potential determi-
nants of FAS and FAS in logistic regressions, calculating first
unadjusted OR for each variable of interest described
above and then adjusted OR to control for possible con-
founders. To further explore the interaction between
migration background and formal education, we also
included an interaction term (migration background×for-
mal education level) in the model. We then stratified the
data and look separately at the women without and with
migration background in order to (1) investigate the influ-
ence of pregnancy planning and formal education in each
group specifically and (2) assess the potential influence of
migration-related factors (other than migration back-
ground) among the women with migration background.
Last, we investigated country or region of origins (e.g. origi-
nally from Turkey) as determinants of FAS, irrespective of
migration background.

In sensitivity analyses, we focused on two types of tem-
poralities, namely if the time at which thewomen answered
the questionnaire (in the last pregnancy trimester or up to 8
weeks postpartum) had an influence on FAS, and if the
determinants of FAS differed when looking only at FAS ini-
tiation before pregnancy (as opposed to in the first trimes-
ter) as an outcome.

Last, we ran amediationmodel to refine our understand-
ing of the relation between FAS (=outcome), planned preg-
nancy (=mediator) and socio-economic status (i.e. formal
education, migration background).

The significance level was set at P< 0·05. Descriptive
statistics and logistic regression analyses were performed
with SAS V9·4. The mediation model was implemented
in Stata 16 using the Hicks and Tingley (2011) approach(28).

Results

Description of the sample
Data from 947 participants were available for the analysis
due to missing values in the variables of interest (e.g. 20
missing values for formal education level, see Supplementary
material, Figure A). Characteristics of the participants for each
migration background category are presented in Table 1.
Overall 83·3% (n 789) of the women reported taking FAS
at any time before or during the first trimester of pregnancy
(v. 77·3% among first-generation migrants), and 47·4%
(n 449) started before the pregnancy (v.32·6% among
first-generation migrants only). Among the 78·8 % (n 746)
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of women who had planned their pregnancies, FAS was
higher, at 87·9%. The highest proportion of planned
pregnancies was to be found among women without
migration background (82·4%). Women without migration
background represented about two-thirds of the sample
(63·5%; n 601), second-/third-generation women and

first-generation migrant women, respectively, made up
11% (n 104) and 25·5% (n 242) of the sample. Twenty-
seven women had lived in Germany for less than 5 years.
Most of the women reported to be native German speakers
(79·6%), and only 2·3% mentioned that language was a
problem during antenatal care appointments. Just over

Table 1 Main characteristics of the women included in the analysis (n 947) by migration background, Bielefeld 2013–2016

Whole sample

Women without
migration

background

Second-/third-
generation
women

First-generation
migrants

Mean SD Mean SD Mean SD Mean SD

Age 31·5 4·9 32·1 4·6 30·2 5·0 30·8 5·2
n % n % n % n %

FAS
No 158 16·7 87 14·5 16 15·4 55 22·7
Initiation before pregnancy 449 47·4 324 53·9 46 44·2 79 32·6
Initiation in the first trimester 340 35·9 190 31·6 42 40·4 108 44·6

Planned pregnancy
Yes 746 78·8 495 82·4 73 70·2 178 73·6
No 201 21·2 106 17·6 31 29·8 64 26·4

Primiparity 0·0
Yes 366 38·6 263 43·8 33 31·7 70 28·9
No 581 61·4 338 56·2 71 68·3 172 71·1

Formal education level
High school 137 14·5 55 9·2 24 23·1 58 24·0
Higher technical/vocational education 323 34·1 184 30·6 46 44·2 93 38·4
Higher education (bachelor’s degree
or above)

487 51·4 362 60·2 34 32·7 91 37·6

Length of stay< 5 years
Yes 27 2·8 0 0·0 0 0·0 27 11·2
No 920 97·2 601 100·0 104 100·0 215 88·8

Native German speaker
Yes 754 79·6 601 100·0 64 61·5 89 36·8
No 193 20·4 0 0·0 40 38·5 153 63·2

Understanding problem during antenatal care appointments
Yes 22 2·3 0 0·0 1 1·0 21 8·7
No 925 97·7 601 100·0 103 99·0 221 91·3

Time at which the survey was conducted
Last pregnancy trimester 300 31·7 228 37·9 29 27·9 43 17·8
Within 8 weeks of giving birth 647 68·3 373 62·1 75 72·1 199 82·2

Table 2 Country or region of origin of women with migration background in the whole sample (n 356), Bielefeld 2013–2016

All migration
backgrounds

First-generation
migrants

Second-/third-
generation women

n % n % n %

Turkey 97 27·2 42 16·8 55 51·9
Aussiedler (Eastern Europe, with special status) 97 27·2 79 31·6 18 17·0
Eastern Europe (including Russia, excluding
Aussiedler)

65 18·3 59 23·6 6 5·7

Central Asia 17 4·8 15 6 2 1·9
Ex-Yugoslavia 14 3·9 7 2·8 7 6·6
Western, Northern and Southern Europe
(outside Ex-Yugoslavia)

13 3·7 10 4 3 2·8

South and East Asia 13 3·7 11 4·4 2 1·9
Africa 12 3·4 9 3·6 3 2·8
America 10 2·8 9 3·6 1 0·9
Middle East 10 2·8 8 3·2 2 1·9
Mixed 7 2·0 1 0·4 6 5·7
Unknown 1 0·3 0 0 1 0·9
Total 356 100·0 250 100·0 106 100·0
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50% of thewomen had at least a bachelor’s degree (v. fewer
than 40% in both groups with migration background).

Table 2 shows the country or region of origin of the
women with a migration background. About 10 % (n 97)
of the sample were originally from Turkey, and the same
proportionwere so-called ‘resettlers’ (Aussiedler in German,
i.e. ethnicGermanswho returned from former Eastern Block
countries after the collapse of the Soviet Union(29)). Migrants
coming from Eastern Europe (including those with
Aussiedler status) constituted the majority of the first-
generation migrants, and women of Turkish origin the
majority of the second-/third-generation women.

Multivariate regression analyses
Unadjusted OR (Table 3) consistently showed significantly
different proportions of FAS among women with different
migration histories: first-generationmigrant women, women
with language issues, whose native language was not
German, who had migrated more recently, and who
were originally from Turkey were all significantly less
likely to take FAS before or during pregnancy.

In the multivariate logistic regression, no marker of migra-
tion was significantly associated with FAS anymore (Table 3).

The main factors negatively affecting FAS were the two
lower categories of formal education attainment (respec-
tively adjusted OR (aOR): 0·46; CI 0·27–0·79 and aOR:
0·52; CI 0·34–0·80) compared to a higher formal education
attainment. Logically and as expected, having had an
unplanned pregnancy showed one of the strongest nega-
tive associations with FAS (aOR: 0·33; CI 0·22–0·49).

We also ran models including income as an additional
independent variable and measure of socio-economic sta-
tus in addition to formal education and instead of formal
education. In both cases, we found no significant associa-
tion between income and FAS (results not shown).

When introducing an interaction term for the variables
formal education and migration background, results

remained unchanged and the interaction estimates were
not statistically significant (Supplementary material,
Table A). Separate multivariate logistic regression mod-
els for women without migration background on the one
hand, and women with migration background on the
other yielded similar results (Supplementary material,
Tables B and C). In both groups, only formal education
levels and planning the pregnancy were associated with
FAS. This means that even among women with a migra-
tion background only, themigration-related variables had no
influence on FAS. Last, when not taking into account migra-
tion background, but instead focusing on country or region of
origin (Turkey, Aussiedler andOther), we found again no sta-
tistically significant association with FAS (Supplementary
material, Table D).

Sensitivity analyses with regard to timing of FAS
(Supplementary material, Table E) showed patterns similar
to previous models – although logically, having an
unplanned pregnancy decreased even more the chances
of FAS before pregnancy (aOR: 0·11; CI 0·07–0·18). The tim-
ing of the baseline interview (Supplementarymaterial, Table
F) was not significantly associated with FAS.

Considering the role of formal education and planned
pregnancy and the fact that they are often linked (see
Background), we built a mediation model to investigate
whether and to which extent the effect of formal educa-
tion on FAS is mediated by the fact to have an unplanned
pregnancy. We found that unplanned pregnancy con-
tributed to 20 % of the association between formal edu-
cation and FAS, highlighting the relationship between
formal education and planned pregnancy, but also the
role of formal education as a potential determinant of
FAS, independently of the timing of pregnancy. Since
the correlation between FAS and migration background
was not statistically significant in the multivariate logistic
regression, we did not build a mediation model with the
migration background variable.

Table 3 Unadjusted and adjusted OR (aOR) of taking folic acid supplement before or during pregnancy (n 947), Bielefeld 2013–2016

Main effect

Unadjusted
OR

(unOR) 95% CI P-value aOR 95% CI P-value

Age (n 947) 1·05 1·01 1·09 0·009 1·01 0·97 1·05 0·62
Primipara (n 366) (ref = no, n 581) 1·04 0·77 1·57 0·583 0·94 0·64 1·39 0·762
Did not plan the pregnancy (n 201) (ref = planned the
pregnancy n 746)

0·27 0·19 0·39 <0·0001 0·33 0·22 0·49 <0·0001

Formal education level (ref = bachelor’s degree (or equivalent) and above, n 487)
High school (n 137) 0·27 0·17 0·44 <0·0001 0·46 0·27 0·79 0·005
Vocational training/diploma (n 323) 0·45 0·31 0·68 0·0001 0·52 0·34 0·80 0·003

Migration status (ref = no migration background, n 601)
Second-/third-generation woman (n 104) 1·11 0·63 1·95 0·707 1·75 0·81 3·79 0·153
First-generation migrant (n 242) 0·58 0·40 0·84 0·004 0·91 0·52 1·61 0·750

Not native German speaker (n 193) (ref = native speaker, n 754) 0·56 0·38 0·82 0·003 0·81 0·44 1·49 0·501
Had understanding problem during antenatal care appointments
(n 22) (ref = no problem n 925)

0·42 0·17 1·04 0·061 0·89 0·29 2·73 0·845

Originally from Turkey (n 96) (ref = not from Turkey, n 851) 0·56 0·34 0·92 0·023 0·73 0·37 1·42 0·353
In Germany since< 5 years (n 27) (ref = born in Germany or in
Germany> 5 years, n 920)

0·46 0·20 1·08 0·007 0·88 0·31 2·48 0·806
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Reasons for not taking folic acid supplementation
Table 4 shows the main reasons reported by participants
when asked why they did not take FAS before or during
their pregnancy, by migration background. Out of 158 par-
ticipants who did not use supplements, 108 gave a reason
for doing so. The most frequently cited reason was that the
woman became pregnant earlier than expected, not leav-
ing time to start supplementation as indicated. Apart from
the planning reason, the two other reasons were lack of
knowledge or a conscious decision not to take supplementa-
tion (e.g. because the pregnant women felt it was not needed
nor a priority). Those two last reasons were most prevalent
among first-generation migrants (14·7 % and 23·5 %). The
small numbers limited further analyses. However, we
grouped lack of knowledge and decision not to take FAS
in abinaryoutcomeand looked at the effect of first-generation
migrant status, formal education level and planning the preg-
nancy in a multivariate logistic regression. As a result, we
found a higher likelihood of not knowing about FAS/deciding
against FAS among first-generation migrants (aOR: 6·54; CI
2·26–18·93), and among women with the lowest formal edu-
cation level (aOR: 3·72; CI 0·97–14·18).

Discussion

Main implications of the results
In unadjusted regression analyses, markers of migration
(e.g. migration background, language and length of stay)
showed a statistically significant association with a lower
likelihood of FAS for women with a migration background.
These results did not hold in multivariate models, where a
lower level of formal education and an unplanned preg-
nancy were the main explanatory variables. Reasons given
by women for not taking FAS were not having planned the
pregnancy, not knowing about FAS or having decided not
to take it. The two latter reasons seemed to be more preva-
lent among first-generation migrants and women with the
lowest formal education level.

The fact that migration-related variables showed no sig-
nificant association with FAS is, to some extent, different
from some of the international evidence which has high-
lighted the role of migration status and ethnicity

(e.g.(9,11,19)) on FAS. However, it also shows how important
it is to take into account formal educationwhen researching
the health of populationswith amigration background, and
that formal education, rather than migration background,
might be the key to differences in behaviours – calling
for more socio-economic equality in the migrants’ country
of reception. Some of these results may be also partly
explained by the particular characteristics of our sample,
which showed in comparison to the general population
a relatively high level of formal education. This was also
the case among the women with a migration background.
In any case, our findings highlight differences in consump-
tion of FAS across different population subgroups and the
vulnerability accumulated by some women. In particular,
our analysis of the reasons for which women were not tak-
ing FAS tends to suggest that specific knowledge and
understanding challenges around the usefulness and ben-
efits of FAS should be tackled, especially among migrants
and women with lower formal education level.

With regard to the role of formal education, our findings
are in line with the literature on FAS before and during
pregnancy(9–15). They underline the role of formal educa-
tion in adopting healthy behaviours in the perinatal period
and are a stark reminder of the importance of health liter-
acy. Understood as ‘a set of skills that are required to func-
tion well in the health care or public health setting’, it is
considered to be a significant social determinant of health
which cannot indeed be disentangled from education(30,31).
With regard to prenatal health, findings from a recent
review showed that low health literacy is associated with
unplanned pregnancy, non-utilisation of supplements dur-
ing pregnancy and the perception that taking medicine car-
ries some risk(32). Although this resonate with our findings,
including the reasons for not taking FAS, our results
additionally underline that formal education and planned
pregnancy influence independently folic acid intake sup-
plementation. This calls for different strategies to counter
low supplementation rates: those addressing the social
determinants of health (i.e. education) and those more
focused on increasing knowledge of FAS in reproductive
health and family planning services. The latter could
include taking more systematically advantage of women’s

Table 4 Main reasons why participants did not take folic acid supplementation (n 108) by migration background, Bielefeld 2013–2016

Reason

Total

Women without
migration

background
First-generation

migrants

Second-/third-
generation
women

n n % n % n %

Was pregnant faster than planned 84 56 91·8 21 61·8 7 87·5
Did not know about FAS 10 5 8·2 5 14·7 0 0·0
Knew about FAS but decided
not to take it

8 0 0·0 8 23·5 1 12·5

Total 113 61 100·0 34 100·0 8 100·0

FAS, folic acid supplementation.
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use of gynaecological services from adolescence to
adulthood to raise awareness on FAS among all girls and
women(33,34), independently of their sexual activity or plans
to conceive.

The absence of knowledge of FAS, the reluctance to
takemany tablets and pills during pregnancy, or beliefs that
a balanced diet can prevent low folate levels, could be bet-
ter tackledwith folate fortification rather than relying on the
women’s initiative to take tablets. Food fortification, whose
German advocates are relentlessly calling for(4,7), remains
despite some shortcomings (e.g. vitamin B12 masking(35))
the most successful and most equitable intervention to
tackle folate deficiency(36), while behavioural interventions
to increase individual supplementation are proven ineffec-
tive or poorly documented(37). This supports the ideas
that interventions aiming to address low rates of FAS
should go beyond the focus on individual responsibility
and individual behaviours and address more broadly the
structural determinants of health. Additionally, the tricky
timing of FAS (which has to start before the pregnancy,
before even the plan for a pregnancy) calls for more inno-
vative solutions which do not only target women of repro-
ductive age, including, as suggested by a recent review,
population-wide social movements and advocacy coali-
tions(38). These would benefit not only women who did
not plan to take FAS, but also those whowould have started
FAS too late in the pregnancy.

Last, another potential socio-economic determinant to
investigate pertains to the cost of FAS: although the cost
of the tablets can be covered by health insurance schemes
in certain cases, FAS is usually purchased without prescrip-
tion and paid for by the women. Depending on where it is
purchased and the brand, it can cost anything between 7€
and 30€ for 3 months worth of tablets. Although cost was
not mentioned as a deterrent to intake in our study, thewill-
ingness to pay of those who are fully informed of the ben-
efits and those who are not could be investigated.

Strengths and limitations
A couple of limitations of our study pertains to data collec-
tion and measurement. For example, we did not measure
actual intake of FAS nor compliance with a specific supple-
mentation regimen. When a participant said she was taking
folic acid supplement, we did not ask for more details, e.g.
if they took it every day, what was the dosing, if they often
missed a tablet, etc. There was also a possibility of a recall
bias or confusion as to whether they took FAS because it
can be included in multivitamin tablets. However, the
design of our data collection instrument aimed at mitigating
this risk: in the questionnaire we asked first about any sup-
plements and then specifically about FAS. In terms of tim-
ing of the interviews, no women were interviewed before
the 12th week of pregnancy, but 2/3 were interviewed
shortly and up to 8 weeks after giving birth. For those inter-
viewed postpartum, the recall bias might be more impor-
tant than for the other participants. It is to be noted,

however, that we did not find differences in FAS between
the two groups. With regard to the variable on planned
pregnancy, it is of course possible that participants have dif-
ferent understandings of what is a planned or unplanned
pregnancy(39), something that we cannot account for in
our quantitative analyses.

Last, one cannot exclude that our relatively small sample
sizemay have limited the statistical power of subgroup analy-
ses and therefore failed to capture the significance of some of
the correlations between migration variables and FAS.

An undeniable strength of our study is the inclusion of a
large proportion of participants with a migration back-
ground. This group also shows variance in formal education
level, which is not so common in studies with a focus on
migrants. It allows to disentangle the migration-related
effects from the education effects on health outcomes.

Conclusion

Health practitioners may be inclined to see migrant women
as an inherently at-risk group for failed intake of FAS.
However, they need to do so in a differentiated way: our
findings confirm the well-known observation that it is pri-
marily women who did not plan their pregnancy, and
women of lower formal education level, who are at risk.
Migrant status is merely a marker of these known
risks, but conveys little (if any) additional risk of its own.
Different public health strategies to counter low supple-
mentation rates should be supported: those addressing
the social determinants of health (i.e. education) and those
more focused on increasing knowledge of FAS in family
planning and reproductive health services.
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