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ORIGINAL RESEARCH ARTICLE

The effect of a local promotional campaign on preconceptional lifestyle
changes and the use of preconception care

Marjolein Poelsa , Henk F. van Stelb , Arie Franxa and Maria P. H. Koster�a
aDepartment of Obstetrics and Gynecology, Division Woman and Baby, University Medical Center Utrecht, Utrecht, The Netherlands;
bDepartment of Healthcare Innovation and Evaluation, Julius Center for Health Sciences and Primary Care, University Medical Center
Utrecht, Utrecht, The Netherlands

ABSTRACT
Purpose: The objective of this study was to investigate the effect of a local promotional campaign
on preconceptional lifestyle changes and the use of preconception care (PCC).
Material and methods: This quasi-comparative study was carried out between February 2015 and
February 2016 at a community midwifery practice in the Netherlands. The intervention consisted of
a dual track approach (i) a promotional campaign for couples who wish to conceive and (ii) a PCC
pathway for health care providers. Questionnaires were collected from a sample of women who
received antenatal care during the pre-intervention (n¼ 283) and post-intervention (n¼ 257)
period. Main outcome measures were preconceptional lifestyle changes and PCC use (defined as
searching for information and/or consulting a health care provider).
Results: Women who were exposed to the intervention were significantly more likely to make at
least one lifestyle change during the preconception period [adjusted OR 1.56 (95% CI 1.02–2.39)].
Women were especially more likely to preconceptionally reduce or quit [adjusted OR 1.72 (95% CI
1.05–2.83)] their alcohol consumption after exposure to the intervention. Although non-significant,
it appeared that women who were exposed to the intervention more often prepared themselves
for pregnancy by means of independently searching for preconception health information [adjusted
OR 1.13 (95% CI 0.77–1.65)] or consulting a health care provider regarding their wish to conceive
[adjusted OR 1.24 (95% CI 0.81–1.92)].
Conclusions: Exposure to a local promotional campaign targeted at preconceptional health was
associated with improved preconceptional lifestyle behaviours, especially with regard to alcohol
consumption, and has the potential to improve the use of PCC.
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Introduction

Today, it is internationally recognised that the organisation
of obstetric care should increasingly focus on prevention
[1–3]. Traditionally, women have been urged to seek pre-
natal care as soon as they have a positive pregnancy test.
Yet, evidence shows that prenatal care is often initiated too
late, as the critical period of organogenesis has by then
already begun [4]. Previous research has shown that almost
all couples who are trying to conceive have at least one
risk factor for which individual counselling by a health care
provider is indicated [5,6]. Moreover, a prospective cohort
study by Inskip et al. demonstrated that only a few women
who are planning for pregnancy follow nutrition and life-
style recommendations [7]. The preconception period pro-
vides an opportunity to alter unhealthy behaviours in time,
which could have a lasting positive effect on the (future)
health outcomes of both mother and child [8–10].

Preconception care (PCC) aims to improve pregnancy
and health outcomes for mothers and their offspring by
means of risk prevention, health promotion, and interven-
tions prior to pregnancy [11]. There are several ways of

providing PCC, varying from individual PCC visits by cou-
ples who wish conceive, group information sessions and
online education to folic acid fortification [10,12]. In gen-
eral, key elements for PCC include optimising maternal
health behaviours, screening for infectious diseases, obtain-
ing genetic history, updating immunisation status and
providing advice in case of chronic illnesses or medication
use [12].

Internationally, there is limited consensus on the imple-
mentation of PCC [12]. Although the attention for PCC has
grown substantially and many western countries have
developed national guidelines, uptake rates of PCC among
prospective parents remain low, varying between 27 and
39% [13–15]. The delivery of PCC highly depends on the
context. Differences in national health care and financing
systems, local services, resources, facilities and organisa-
tional structures all affect possibilities for implementation
[16]. Therefore, regional and local approaches are currently
recommended in which the delivery of PCC is tailored to its
feasibility in a particular setting [1,2].

In previous studies by our group, the use of a local, tail-
ored promotional campaign was advocated, which was
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suggested to have more potential to increase the uptake
of PCC compared to mass promotional campaigns
addressing the general public [17,18]. Yet, there is a gen-
eral lack of evidence regarding the effectiveness of PCC
interventions on maternal health behaviours and PCC use
[19,20]. Therefore, the objective of this study was to
investigate the effect of a local intervention (i.e., promo-
tional campaign) on preconceptional lifestyle changes
and the use of PCC.

Material and methods

Study design

In this quasi-comparative study, a local intervention to pro-
mote preconception health and care was implemented in the
municipality Zeist. Zeist is a medium-sized municipality
located in the centre of the Netherlands, with �60,000 inhab-
itants of which 77% have a Dutch ethnicity whereas 13%
have a non-western ethnicity [21,22]. Zeist has a birth rate of
10.5 per 1.000 inhabitants and one community midwifery
practice [21]. In the Netherlands, women whose pregnancies
are considered low risk receive care at the primary care level
by independently practicing midwives [23]. In 2007, the
Dutch Health Council recommended to integrate PCC in the
health care system and, subsequently, guidelines for GPs and
midwives as well as risk assessment instruments were devel-
oped [24–26]. Yet, reimbursement of PCC in Dutch obstetric
care has not been established up to now [27].

The study took place at one community midwifery prac-
tice. The intervention, a local awareness campaign, was
implemented from February 2015 to February 2016. Since
the entire population of Zeist was exposed to the cam-
paign, it was not possible to compare women who were
exposed or non-exposed during the same time period.
Therefore, in the pre-intervention period women were
included to the no-exposure group, while in the post-inter-
vention period women were included to the exposure
group. For both populations, the same self-administered
questionnaire was used.

Intervention

The intervention had a dual-track approach: (i) a promo-
tional campaign to improve the awareness and reach of
couples who wish to conceive and (ii) the implementation
of a PCC pathway for PCC to improve referral and collabor-
ation between health care providers. The design of the pro-
motional campaign was based on the results obtained from
a questionnaire and a focus group study in which experien-
ces and needs of parents regarding PCC were assessed
(unpublished data). The promotional campaign consisted of
several items focused on preconception health and care.
Health messages were framed in a ‘Did-you-know… ?’ for-
mat, for example: ‘Did you know you should start using
folic acid supplements four weeks before conception?’.
Campaign items included posters, flyers, a local website,
news-items and social media feeds. The posters and flyers
were distributed among many local (public) places that
were selected by participants from the focus group study,
such as primary health care centres, dietician and physio-
therapy practices, dentists, pharmacies, preventive child

health services, community meeting places, childcare facili-
ties, fitness clubs, supermarkets, shops and the library.
During several weeks spread over the campaign period,
large billboards were displayed alongside public roads.
During the campaign period, individual PCC consults of
�1 h were offered free of charge by the community mid-
wifery practice in Zeist. Moreover, five plenary informational
group sessions were scheduled.

The design of the PCC pathway was based on a qualita-
tive study in which bottlenecks and solutions for the local
delivery of PCC were assessed among local health care pro-
viders in Zeist [17]. In 2014, a meeting was organised in
which 30 local health care providers from different disci-
plines (midwives, obstetricians, fertility doctors, general
practitioners, preventive child health care workers, mater-
nity care nurses, physical therapists, pharmacists, and dieti-
cians) were educated on the content and provision of PCC.
The PCC pathway consists of four steps with guiding
instructions, tips and tools: (i) how to identify the target
population for PCC; (ii) how to refer couples for PCC con-
sultation; (iii) how to address a potential wish to conceive
with clients/patients and (iv) recommendations for couples
who wish to conceive. In January 2015, the PCC pathway
was distributed both digitally as well as in hard copy
among 146 health care providers from the abovementioned
disciplines in Zeist. More information on the intervention
(in Dutch) is accessible at: www.zwangerwordeninzeist.nl.

Study sample

We invited 455 women who gave birth between January
and September 2013 to participate in the pre-intervention
study. For the post-intervention study, 501 pregnant
women who conceived between April 2015 and April 2016
were requested to participate during their first prenatal visit
(mostly between 7 and 10 weeks gestational age)
(Figure 1). For both groups, participation in the study
required administering one questionnaire that took on
average 12min to complete. No extra effort from the par-
ticipants in the post-intervention study was required, as the
entire population was exposed to the intervention. All
respondents were approached by the community midwifery
practice by e-mail and were offered the possibility to either
fill out the questionnaire online, to receive a hardcopy, or
to make an appointment to fill out the questionnaire with
a researcher by telephone. Reminders were sent by e-mail
after two and four weeks after the original invitation. After
six weeks, non-responders were approached by telephone.
Sample size was based on the rule of thumb for logistic
regression of at least 10 events per variable, expecting a
40% response rate, and additional requirement: sufficient
recollection (i.e., childbirth not more than 1 year ago) and
no overlap with inclusion for other scientific studies. This
resulted in a 9-month time window in the pre-intervention
study. In the post-intervention study, inclusion was contin-
ued until we achieved a similar sample size, limited by the
time constraints of the study grant. It was not possible to
measure exposed and non-exposed women during the
same time period due to the nature of the intervention.
Therefore, two groups of participants were recruited for the
pre-intervention and post-intervention study (women who
recently gave birth and pregnant women, respectively) to
keep the limits of the total study duration.
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Data collection and definitions

The questionnaires used in this research were designed spe-
cifically because no suitable validated questionnaires were
identified. The questionnaires were identical, with the excep-
tion that the pre-intervention version held a section ‘needs
for PCC’, while the post-intervention version held a section
‘awareness of the campaign’. The questionnaires were devel-
oped in collaboration with a team of experts and checked for
content validity among eleven pregnant women who came
in for a regular check-up at the community midwifery prac-
tice. All answers were retrospectively self-reported concern-
ing participants’ current or most recent pregnancy. To study
the effect of exposure to the intervention on PCC use, two
outcome indicators were measured: (i) searching for precon-
ception health information, and (ii) consulting a health care
provider about the wish to conceive. To study the effect of
exposure to the local intervention on lifestyle changes, four
outcome measures were chosen which are amenable to
change and have the potential to improve pregnancy out-
comes: (i) healthier nutrition, (ii) folic acid supplement use,
(iii) alcohol cessation, and (iv) smoking cessation. For each
outcome measure, information was assessed regarding both
the period prior to and after the positive pregnancy test, to
be able to make a distinction between preconceptional and
prenatal behavioural changes. Questions focused on the
presence of risk factors (i.e., yes/no answers), but no informa-
tion on frequencies or quantities was assessed to keep the
length of the questionnaire acceptable. The questionnaire
was available only in Dutch, since the vast majority of the
population of Zeist masters the Dutch language. An

explanation on confidentiality, anonymity and the purpose
of the study was given prior to the questionnaire. Informed
consent was obtained from all individual participants
included in the study and the study and questionnaire were
approved by the Medical Ethics Committee of the UMC
Utrecht (protocol no. 13-475).

Statistical analyses

Baseline data for the study population are presented as
medians and interquartile range (IQR) for continuous varia-
bles or as numbers and percentages for categorical varia-
bles. To identify differences between the pre-intervention
and post-intervention population, variables were either
compared using Mann–Whitney U-tests or Chi-square tests
for continuous and categorical data, respectively. Logistic
regression analyses, with preconceptional lifestyle change
and PCC use as dependent variables and pre-intervention
and post-intervention as independent variable, were con-
ducted to calculate crude odds ratios (OR) and accompany-
ing 95% confidence intervals (CI). Adjusted OR were
calculated taking into account the potential confounders
age, educational level and nulliparity. All data were
analysed using IBM SPSS Statistics for Windows version 22.0
[28]. p-values <.05 were considered statistically significant.

Results

A total of 540 women participated in this study, of whom
283 (52.4%) participated in the pre-intervention study

Figure 1. Flow chart of study participant recruitment.
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and 257 (47.6%) participated in the post-intervention
study (Figure 1). Although the majority of women in
both groups were Caucasian, slightly fewer women in the
post-intervention group had a non-Caucasian ethnicity
(82.9 versus 90.9%; p¼.009). In addition, in the post-inter-
vention group women were on average younger (33 versus
31 years; p¼.001), less often nulliparous (45.8 versus 36.9%;
p¼.026) and less often smoked prior to conception (20.7
versus 13.0%; p¼.026) (Table 1). All other socio-demo-
graphic characteristics were comparable between the two
groups.

More than half of the women who were exposed to the
intervention (n¼ 142; 55.3%) could actively recall to have
noticed at least one of the campaign items of which
the billboard was most frequently recalled (n¼ 109; 42.4%).
The yearly average of official PCC consultations at the com-
munity midwifery practice rose from one consultation prior
to the intervention to 16 consultations during the interven-
tion. The campaign website was visited by 4084 unique vis-
itors during the intervention period.

Table 2 demonstrates the differences between the pre-
intervention and post-intervention group on preconcep-
tional lifestyle changes and PCC use. During the interven-
tion period, it appeared to be more likely that women
searched for preconception health information (adjusted
OR 1.13 (95% CI 0.77–1.65)) or consulted a health care pro-
vider regarding their wish to conceive compared to before

the intervention [adjusted OR 1.24 (95% CI 0.81–1.92)],
although this was not statistically significant.

Eighty-eight women (62.4%) who were exposed to the
intervention reduced or quit their alcohol consumption,
which was significantly higher compared to women (n¼ 75;
48.7%) who were not exposed to the intervention [adjusted
OR 1.72 (95% CI 1.05–2.83)]. In addition, it seemed more
likely that women preconceptionally improved their nutri-
tional habits [adjusted OR 1.30 (95% CI 0.88–1.93)], started
folic acid supplement use [adjusted OR 1.41 (95% CI
0.95–2.10)] and reduced or quit smoking [adjusted OR 1.24
(95% 0.40–3.78)] after exposure to the intervention, but
again this was not statistically significant. Overall, women
who were exposed to the intervention were more likely to
make at least one preconceptional lifestyle change com-
pared to women who were not exposed to the intervention
[adjusted OR 1.56 (95% CI 1.02–2.39)].

Table 3 shows the differences between the non-exposed
and exposed group on prenatal lifestyle changes. Exposure
to the intervention led to a shift of more women starting
folic acid supplement use during the preconceptional (67.2
versus 59.0%, respectively) instead of the prenatal phase
(32.4 versus 38.7%, respectively). Moreover, more women
quit drinking alcohol during the preconception period (26.0
versus 27.7%, respectively), but especially during the pre-
natal period (62.3 versus 70.9%, respectively) after exposure
to the intervention.

Discussion

Main findings

This study indicated that women who were exposed to a
local PCC promotional campaign had healthier preconcep-
tional behaviours compared to women who were not
exposed. This could be attributed to their exposure to the
PCC campaign. Women who were exposed better prepared
themselves for their future pregnancy and, as such, more
often improved their preconceptional lifestyle, especially
with regard to alcohol cessation. The objective of our pro-
motional campaign was not solely to increase the uptake
of individual PCC consultations, yet to increase awareness,
which could also bring women to act upon existing know-
ledge or to educate themselves on preconception health
issues through evidence-based information. We found that
women were far more inclined to acquire preconceptional
health information themselves than to consult a health
care provider. Yet, although the yearly number of PCC con-
sultations rose from only one to sixteen following the inter-
vention, exposure to the campaign seemed to improve
preconceptional lifestyle.

Findings in relation to the literature

To the best of our knowledge, very few studies have been
carried out on preconception health promotion beyond
folic acid supplement use, neither has the effect of tailored
PCC approaches in local primary care settings been studied.
A recent systematic review showed that PCC interventions
in primary care settings could improve maternal knowledge
and self-efficacy [20]. In two studies from the Netherlands
and one study from the USA, preconceptional counselling
has been associated with positive changes on maternal

Table 1. Socio-demographic characteristics of women who participated in
the study before (no exposure) or after (exposure) the local intervention to
promote PCC.

Characteristics
No exposure
(n¼ 283)

Exposure
(n¼ 257) p-value

Ethnicity .009�
Caucasian 223 (82.9) 219 (90.9)
Non-Caucasian 46 (17.1) 22 (9.1)

Age (years) 33 (30–36) 31 (28–34.5) .001�
16–24 15 (5.7) 9 (3.7) .002�
25–29 46 (17.4) 77 (32.0)
30–34 117 (44.2) 95 (39.4)
�35 87 (32.8) 60 (24.9)

Educationa .543
Low 28 (11.1) 24 (10.0)
Moderate 72 (28.5) 59 (24.7)
High 153 (60.5) 156 (65.3)

Gross household incomeb .386
<18.300 9 (5.5) 12 (6.7)
18.300–28.100 28 (17.2) 22 (12.4)
28.100–42.200 28 (17.2) 41 (23.0)
�42.200 98 (60.1) 103 (57.9)

Parity .026�
0 124 (45.8) 90 (36.9)
1 104 (38.4) 94 (38.5)
�2 43 (15.9) 60 (24.6)

Time to pregnancy (months) 3 (1–8) 3 (1–6) .169
<6 136 (62.1) 146 (73.4) .079
6–12 35 (16.0) 26 (13.1)
12–24 26 (11.9) 16 (8.0)
�24 22 (10.0) 11 (5.5)

BMI (kg/m2) 22.5 (20.6–24.8) 22.5 (20.7–25.8) .422
Underweight (<18.5) 13 (5.2) 8 (3.4) .199
Normal weight (18.5–25) 184 (73.0) 158 (66.9)
Overweight (25–30) 39 (15.5) 47 (19.9)
Obese (�30) 16 (6.3) 23 (9.7)

Chronic illness 30 (11.1) 28 (11.5) .890
Smoking 56 (20.7) 32 (13.0) .026�
Alcohol use 154 (56.5) 140 (57.1) 1.000

Values are presented as median (IQR) or n (%). �p< .05.
aLow: none, lower vocational education, lower secondary education;
moderate: intermediate vocational education, high school, pre-university
education; high: higher vocational education, university.

bIn euro’s, categorised according to the percentiles of disposable household
income of the Netherlands.
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health behaviours [29–31]. In accordance with our findings,
two of these studies also found folic acid supplement use
and alcohol use to be the two risk factors mostly
influenced by PCC interventions. Elsinga et al. [29] demon-
strated that PCC initiated by general practitioners in the
Netherlands increased women’s knowledge on pregnancy-
related risk factors, improved preconceptional folic acid
supplement use and reduced alcohol consumption during
the first three months of pregnancy. Williams et al. [30]
used the United States population-based surveillance sys-
tem (PRAMS) to measure PCC uptake, which was associated
with daily prepregnancy multivitamin consumption and
alcohol cessation prior to pregnancy.

Several studies have shown that large media cam-
paigns are not always effective in promoting changes in
preconceptional lifestyle [31–34]. Increased awareness and
behavioural change both require long-term efforts and
are best served by a mix of interventions on the

individual and community level delivered over a long
period of time [35]. Hammiche et al. [31] studied the
effect of tailored preconceptional dietary and lifestyle
counselling and concluded that tailored counselling was
more effective to increase folic acid supplement use with
use rates up to 85% compared to 50% after a national
media campaign [34]. In addition to our findings that
exposure to a local tailored intervention was beneficiary
for the improvement of preconceptional lifestyles and the
use of PCC, we also found that a local approach was
appealing to women, since more than half of the partici-
pants could actively recall to have seen at least one pro-
motional item. These results are promising, and
contradicts previous research on the effect of marketing
campaigns on reproductive health behaviours in which it
was shown that messages are barely recalled and have
limited behavioural effects [36]. To date, there is insuffi-
cient evidence from trials on the effectiveness of PCC

Table 3. Preconceptional and prenatal lifestyle changes following exposure to a local intervention to promote PCC.

No exposure (n¼ 283) Exposure (n¼ 257) Crude OR (95% CI) Adjusted ORa (95% CI)

Healthier nutritional habits
No change 83 (30.6) 81 (32.8) ref
Changed preconceptionally 87 (32.1) 86 (34.8) 1.01 (0.66–1.55) 1.15 (0.72–1.83)
Changed prenatally 101 (37.3) 80 (32.4) 0.81 (0.53–1.24) 0.80 (0.51–1.26)

Folic acid use
No use 6 (2.2) 1 (0.4) ref
Started preconceptionally 160 (59.0) 164 (67.2) 6.15 (0.73–51.66) 3.21 (0.32–31.95)
Started prenatally 105 (38.7) 79 (32.4) 4.51 (0.53–38.26) 2.26 (0.23–22.63)

Quit alcohol
Did not quit 18 (11.7) 2 (1.4) ref
Quit preconceptionally 40 (26.0) 39 (27.7) 8.78 (1.91–40.36) 9.20 (1.94–43.55)
Quit prenatally 96 (62.3) 100 (70.9) 9.38 (2.12–41.49) 10.14 (2.23–46.08)

Quit smoking
Did not quit 15 (26.8) 7 (21.9) ref
Quit preconceptionally 21 (37.5) 13 (40.6) 1.33 (0.43–4.12) 3.15 (0.67–14.85)
Quit prenatally 20 (35.7) 12 (37.5) 1.29 (0.41–4.05) 2.04 (0.51–8.23)

Values are presented as n (%).
aAdjusted for age, educational level and nulliparity. ref: reference category.

Table 2. Preconceptional lifestyle changes and PCC use following exposure to a local intervention to promote PCC.

No exposure (n¼ 283) Exposure (n¼ 257) Crude OR (95% CI) Adjusted ORa (95% CI)

PCC use
Searched for information 1.11 (0.78–1.58) 1.12 (0.76–1.63)
No 110 (40.7) 97 (38.2)
Yes 160 (59.3) 157 (61.8)

Consulted health care provider 1.14 (0.77–1.68) 1.29 (0.83–1.98)
No 210 (75.5) 187 (73.0)
Yes 68 (24.5) 69 (27.0)

Preconceptional lifestyle changes
Follow �1 of 4 lifestyle changesb 1.32 (0.91–1.91) 1.52 (1.00–2.31)
No 91 (32.2) 68 (26.5)
Yes 192 (67.8) 189 (73.5)

Healthier nutritional habits 1.12 (0.78–1.62) 1.29 (0.87–1.92)
No 176 (66.9) 155 (64.3)
Yes 87 (33.1) 86 (35.7)

Folic acid use 1.42 (0.99–2.04) 1.44 (0.97–2.15)
No 111 (41.0) 80 (32.8)
Yes 160 (59.0) 164 (67.2)

Alcohol usec

No change 79 (51.3) 53 (37.6) ref ref
Reduced drinking 35 (22.7) 49 (34.8) 2.09 (1.20–3.64) 2.10 (1.15–3.84)
Quit drinking 40 (26.0) 39 (27.7) 1.45 (0.83–02.55) 1.44 (0.79–2.61)

Smokingd

No change 19 (33.9) 9 (28.1) ref ref
Reduced smoking 16 (28.6) 10 (31.3) 1.32 (0.43–4.04) 1.01 (0.27–3.77)
Quit smoking 21 (37.5) 13 (40.6) 1.31 (0.46–3.74) 1.93 (0.48–7.75)

Values are presented as n (%).
aAdjusted for age, educational level and nulliparity.
bHealthier diet, folic acid use, quit drinking and quit smoking during preconception period.
cp-value for trend: .032.
dp-value for trend: .854. ref: reference category.
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interventions [19,20]. To confirm our findings, this study
should preferably be repeated in other local settings with
clearly defined outcome measures to generate a larger
and more heterogeneous data sample.

Strengths and limitations

One of the strengths of this study was the design of the
intervention, which was based on a needs-assessment, con-
ducted by a combination of quantitative and qualitative
methods among couples who are trying to conceive and
health care providers. Other strengths of this study include
the high response rates to the questionnaires, which were
developed in collaboration with a team of experts and vali-
dated among the target population. An important limita-
tion of this study was the use of different non-exposed and
exposed groups (women who recently gave birth versus
pregnant women, respectively), because the time limit of
the study did not allow for selecting respondents with simi-
lar recall periods. This may have inflicted differences due to
recall bias, since pre-intervention participants administered
the questionnaire between 13 and 24 months after concep-
tion while post-intervention participants administered the
questionnaire between 2 and 8 months after conception.
Participants in the pre-intervention and post-intervention
group were not matched, as they originated from the same
population and had similar socio-demographic characteris-
tics [37]. Nevertheless, we controlled for the influence of
the possible confounding factors age, educational level and
nulliparity. Another weakness of this study was the scope
of the intervention, as it was set up to be a small-scale
locally tailored promotional campaign that had to be per-
formed with limited means. Therefore, our results are less
generalisable to a wider population, although the interven-
tion is designed to be easily adaptable to fit another muni-
cipality or region and the small-scale setting was necessary
to assess the effect of a locally tailored intervention.
Moreover, the use of self-reported, retrospective measures
to assess women’s lifestyle behaviours while attempting
pregnancy is suggested to negatively affect validity [38].
The questionnaire included items on lifestyle behaviours,
which are subject to a social desirability bias as respond-
ents might feel the tendency to over-report positive
healthy behaviour and under-report unhealthy behaviour.
Yet, as this assumption holds true for both the non-
exposed and exposed group, we expected no difference in
reporting for both groups. Moreover, we did not ask about
frequencies and quantities and solely assessed the presence
and timing of behavioural changes (yes/no questions),
which is supposed to limit over- and underreporting of
behaviour [38]. Subsequently, we could not examine poten-
tial dose-response relationships for micronutrient, alcohol
and smoking status. Lastly, the campaign period may have
been too short for a large and lasting effect on preconcep-
tional lifestyle behaviour, as results from previous public
campaigns in the Netherlands aimed at changing lifestyle
(such as alcohol-free driving) indicate that it may take years
to change public opinion and lifestyle behaviour [39].

Implications for policy makers and clinicians

The ultimate future perspective is a perinatal health care
chain in which PCC is fully integrated as the obvious first

step to improve the future health of both mothers and chil-
dren and, as such, becomes available for every couple with
childbearing plans. To achieve this goal, health care pro-
viders and policy makers should switch their focus of preg-
nancy-related lifestyle interventions from reactive
(prenatally) to active (preconceptionally). The presented
PCC intervention serves the different needs of prospective
parents by providing both separate preconception health
information and PCC consultation. This supports the view
that most couples who wish to conceive will benefit from
evidence-based information to prepare themselves for
pregnancy, while not every couple will attend a PCC con-
sult. A starting point is to increase awareness on the
importance of PCC among both prospective parents and
health care providers by starting a social dialogue. A para-
digm shift is needed for PCC to become just as self-evident
as prenatal care, which will take many years and requires
policy support both on the regional and national level.

Unanswered questions and future research

The findings of this study support emerging evidence indi-
cating the preconception period as an important period to
target pregnancy-related lifestyle interventions. To confirm
our findings, this study should be repeated in other set-
tings to generate a larger and more heterogeneous data
sample. To date, there is insufficient evidence from con-
trolled studies on the effectiveness of PCC interventions on
the long-term health of mother and child [19,20,40].
Moreover, literature on core preconception measures at the
initiation of prenatal care—including pregnancy intention
and access to care—is lacking [3]. Therefore, future con-
trolled studies are needed to confirm the effectiveness of
PCC interventions with clearly defined (clinical) measures
during the preconception period with long-term follow-up.

Conclusions

This study shows that exposure to a local promotional cam-
paign targeted at preconceptional health was associated
with improved preconceptional lifestyle behaviours, espe-
cially with regard to alcohol consumption, and has the
potential to improve the use of PCC. We recommend that
PCC promotional activities should not solely focus on
increasing the uptake of PCC consultations, since these
may not necessarily be required for every couple with a
wish to conceive to enhance their preconception health
and wellbeing. Increased awareness can also motivate
women to prepare themselves for pregnancy and attain
positive preconceptional lifestyle changes. Although the
current study is a locally embedded small observational
study, its results are promising and need to be replicated
in larger, longer-lasting studies.
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