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Preconception care: a timely approach
Over the past decades the prevalence of adverse maternal and neonatal pregnancy
outcomes, such as preeclampsia, preterm birth, congenital birth defects, and subsequent
mortality rates have only moderately decreased.1 Gestational diabetes has become
even more prevalent, due to an increasing prevalence of obesity in Western society.
There is ample evidence that modifiable risk factors can contribute to the occurrence
of aforementioned adverse pregnancy outcomes. For example, prenatal exposure to
unhealthy parental lifestyles, such as obesity, tobacco use, alcohol consumption and
poor nutrition, has a demonstrated harmful effect on maternal and perinatal health.2-6
The periconception period, defined as the 14 weeks before and 10 weeks after
conception, is a critical period in which gametogenesis, organogenesis and placental
development occur.7-9 Therefore, early timing is considered a crucial factor for the
effectiveness of intervention strategies. However, prenatal care is often initiated too late
to achieve this, as in many countries booking visits take place near the end of the first
trimester of pregnancy.10-12 Previous research has shown that almost all couples who
are trying to conceive have at least one risk factor for which individual counseling by a
healthcare provider is indicated.13,14 Moreover, a prospective cohort study by Inksip et al.
demonstrated that only few women who are planning a pregnancy follow nutrition and
lifestyle recommendations.15
Today, it is internationally recognized that the organization of obstetric care should
increasingly focus on the preconception period to prevent adverse pregnancy outcomes,
resulting in various policy and practice recommendations.1,16-21 In 2006, the United States
Centers for Disease Control introduced preconception care (PCC) as “a set of interventions
that aim to identify and modify medical, behavioral and social risks to a woman’s health
or pregnancy outcome through prevention and management”.17 The three key elements
of PCC are risk prevention, health promotion and interventions.5 There are several ways
of providing PCC, varying from individual PCC counseling, group information sessions,
and online education to national folic acid fortification programs.5,17,19,22 Individual PCC
counseling may encompass lifestyle advice, screening for infectious diseases, obtaining
genetic history, updating immunization status and providing advice in case of chronic
illnesses or medication use.5,23,24
Although there is little data from randomized clinical trials to prove the effectiveness
of PCC, it is assumed to benefit fetal development and subsequent perinatal health
outcomes, as well as the development of non-communicable diseases in later life
11

(Figure 1).6,25-29 Results from observational studies are promising, yet little is known
about the extent to which preconceptional lifestyle changes are prompted by means
of PCC counseling. There is a relatively short list of interventions that have been proven
to be effective when applied preconceptionally.6 In a systematic review published in
2002 by Korenbrot et al. evidence was found supporting PCC interventions that focus
on single risk factors, for example folic acid supplementation to reduce the prevalence
of congenital abnormalities.11 Evidence regarding the effectiveness of preconceptional
alcohol and smoking interventions is lacking, while nutritional interventions have
demonstrated to influence dietary habits and birth weight only.6

Figure 1. Effect of preconception care (PCC) throughout the preconception period, pregnancy and later
life. Adapted from Temel et al.30

Obstetric care in the Netherlands
In the Netherlands, perinatal mortality and morbidity rates are relatively high and
decline slower as compared to other European countries.30-31 What may cause these
trends is topic of heated societal, professional and political debate, because it contrasts
the relatively high national level of prosperity.10,32,33 Possible indicated causes are
12
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maternal factors, such as ethnicity and advanced age at first childbirth, differences in
registration, socio-demographic factors, such as deprived areas, and a high percentage
of home deliveries.32 Yet, the most obvious difference with other European countries
is the unique organization of obstetric care in the Netherlands.32,34 In the Netherlands,
obstetric care is arranged in an echelon system of first, secondary and tertiary care in
which a distinction is made between low-risk and high-risk pregnancies. Independently
practicing midwives provide primary prenatal care in the community for women who are
indicated for low-risk pregnancies and deliveries.35-37 These are women with a singleton
pregnancy who do not have any medical or obstetrical risk factors and who start labor
spontaneously between 37 and 42 weeks.37 Medium-risk or high-risk pregnant women
receive secondary (general hospitals) or tertiary care (academic hospital or perinatology
center) from obstetrician-led multidisciplinary teams consisting of clinical midwives,
obstetricians, obstetric registrars and obstetric nurses.35,36 In the regularly revised Dutch
“Obstetric Indication List” the most frequently occurring medical conditions and prior
complications are allocated to the different levels of care.38 Generally, low-risk pregnant
women contact their general practitioner (GP) or community midwife as soon as they
have a positive pregnancy test to make an appointment for their booking visit, which
takes place in the first trimester. Subsequently, midwives refer to secondary care when
complications (threaten to) occur during pregnancy, childbirth or the postpartum
period.33,35,37 In 2015, 87% of pregnancies started with supervision in primary care, while
13% started in secondary/tertiary care.30
Although the Dutch obstetric care system contains some unique features that significantly
differ from other European countries, its impact on the high perinatal mortality and
morbidity rates is difficult to substantiate.39 Therefore, the Health Ministry proposed
measures within the entire obstetric health care system from the preconception period
through to the postpartum period, in which the role of non-medical risk factors is
increasingly recognized.40-42 One of the five main intervention themes was PCC.32

Implementation of preconception care in the Netherlands: from past to present
In 2007, the Dutch Health Council published an advisory report entitled “Preconception
Care: a good beginning”. In this report it was recommended to integrate PCC as a form
of programmatic care into the Dutch obstetric care system to promote the health of
prospective parents and their offspring.43 At that time, PCC was only delivered on a
small scale in the Netherlands. In 1995, the last government-sponsored mass-media
campaign promoting the use of folic acid supplements was held, which resulted in 51%
of pregnant women adequately using folic acid supplements.44 Between 1996 and 2000
the University Medical Center of Nijmegen (nowadays called Radboudumc) featured an
out-patient clinic for PCC, which was visited by almost 500 women. Since 65% of these
13
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women were referred by gynecologists, mostly after an adverse pregnancy outcome,
nulliparous low-risk women were not adequately reached.45 From 2000-2003, the
“Ouders van straks” (Parents to be) study took place; a PCC program routinely offered
by GPs in a presumed low-risk population. Only a quarter of the women who became
pregnant in the year after the invitation were reached in time. After the first year 8% of
pregnancies had been preceded by PCC, a figure that increased to 20% after the third
year.45,46
Following the publication of the Dutch Health Council advisory report, several studies
and programs were initiated and several risk assessment instruments and guidelines
for GPs and midwives were developed.32,47 Yet, the Minister of Health decided to first
evaluate the utilization and effectiveness of PCC for high-risk groups, before collective
reimbursement of PCC in Dutch obstetric care would be realized.42 In 2009, a citywide
perinatal health program “Klaar voor een kind” (Ready for a Baby) was initiated in
the Rotterdam metropolitan area, in which scorecard-based risk screening and
corresponding care pathways were developed and piloted.36,48 Guided by the results
of this study, the nationwide “Healthy Pregnancy 4 All” (HP4All) study was launched
in 2011. The main objective of this study was to develop evidence-based strategies to
improve perinatal health by interventions in the preconception or antenatal period
to reduce adverse pregnancy outcomes.33,42 In 2010, the preconceptional health
assessment instrument “Zwangerwijzer” was validated, which is currently the most used
preconception tool in the Netherlands.49 Zwangerwijzer is a self-administered internetbased questionnaire that is publicly available and free of charge. The instrument
identifies medical, genetic, environmental, occupational, nutritional and lifestyle risk
factors and provides accompanying information on those risks. Subsequently, results of
the online risk-assessment can be e-mailed to a caregiver preceding an individual PCC
consult.49 In 2011, “SlimmerZwanger” a personal screening and coaching program was
introduced. This program uses a self-administered questionnaire to assess nutrition and
lifestyle behaviors in a mobile phone application. Following risk-assessment, coaching
messages are sent to the user to motivate behavioral changes.29 In 2011, the Dutch
Preconception Care guideline for GPs was published, which is a broad guideline for
general comprehensive PCC describing the risk factors that should be incorporated in
PCC consults for prospective parents within the general public.50
Internationally, the attention for PCC has also substantially grown during the past
decade. However, uptake rates of PCC among prospective parents from the general
population remain low, varying between 20-39%.51-56 One of the underlying causes
seems to be that nulliparous couples with childbearing plans are very hard to reach
timely, together with lack of consensus on the content and delivery of PCC.5,29,57 Despite
14
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all the initiatives in the Netherlands, there is still no comprehensive PCC program or
routine offer to all couples with a potential desire to conceive.29,58

Aims and outline of the thesis
Evidence on the significance of preconception lifestyle risk factors for the prevention
of adverse pregnancy outcomes is accumulating. Therefore, most preconception
care (PCC) interventions are aimed at reducing or eliminating these risk factors in
prospective parents. One of the major challenges for PCC is how to increase awareness
of the importance of PCC among prospective parents, in order to improve its uptake.
Nulliparous couples without medical risks are particularly hard to reach, since their
childbearing plans are often unknown by healthcare providers.
The overall aim of this thesis is to explore how preconception lifestyle behavior and
the uptake of PCC among prospective parents can be improved by means of a tailored
approach in local primary care settings.
In pursuit of this aim, the objectives of this thesis are:
1. To investigate associations between modifiable lifestyle factors and the risk of
adverse pregnancy outcomes and, subsequently, to determine to which extent PCC
contributes to the improvement of preconception lifestyles;
2. To explore how women prepare themselves for pregnancy and to explore their
considerations whether or not to use PCC;
3. To assess perceptions, needs and preferences of prospective parents and healthcare
providers towards the delivery of PCC;
4. To study the effect of a locally tailored intervention on preconceptional lifestyle
changes and the use of PCC.
The research described in this thesis has mainly been performed in the context of the
APROPOS (“Afstemmen van PReconceptiezorg met Ouders en Professionals Op kleine
Schaal”) study, which was funded by the Netherlands Organization for Health Research
and Development (ZonMw; grant no. 209040005). The study was conducted between
2013 and 2016 in the municipality of Zeist, the Netherlands. Zeist is a middle-sized
municipality that is located in the center of the Netherlands and has approximately
60,000 inhabitants.59 The demographics of Zeist are largely representative for the
Netherlands, with 77% of the population refer to being Dutch, while 13% refers to have a
non-western ethnicity of which Moroccan is the largest ethnic minority group. However,
Zeist performs better on socio-economic status indicators compared to national figures,
15

1

since educational and income levels are proportionally high.59-61 The municipality of Zeist
is very suitable to pilot a locally tailored intervention in the primary care setting, since all
low-risk pregnancies are supervised under the responsibility of one single community
midwifery center with close ties to the University Medical Center Utrecht. Moreover, the
scope of healthcare providers involved in primary care is clearly manageable, which
makes it feasible to bring about an intervention in a relatively short period of time with
limited budget.
In chapter 2, the association between preconception as well as first-trimester modifiable
lifestyle factors and the prevalence of five adverse pregnancy outcomes (spontaneous
preterm birth, small for gestational age, gestational diabetes, pregnancy induced
hypertension and preeclampsia) is investigated using data of 3,684 pregnant women
from a prospective multicenter cohort study (objective 1). In chapter 3, the way women
prepare themselves for pregnancy and the association between pregnancy preparation
and preconception lifestyle changes is assessed using a self-administered questionnaire
among 283 women who received antenatal care at the community midwifery center in
Zeist (objectives 1 and 2). In chapter 4, an overview of the scientific literature regarding
barriers and facilitators for the use of PCC is given (objective 2). In chapter 5 and
chapter 6, the perspectives of prospective parents and healthcare providers regarding
the delivery of PCC are explored using (focus) group discussion sessions (objective 3).
In chapter 7, a before-and-after study is performed to investigate the effect of a locally
tailored intervention on preconception lifestyles and the uptake of PCC based on data
from the preliminary questionnaire (n=283) and a subsequent evaluation questionnaire
(n=257) (objective 4). The intervention has a dual-track approach targeting both
prospective parents and healthcare providers in the local primary care setting in Zeist.

16
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Abstract
Background. Little is known about the effect of unhealthy preconceptional lifestyle
on pregnancy outcomes. The objective of this study was to investigate associations
between periconceptional modifiable lifestyle factors and the risk of adverse pregnancy
outcome.
Materials and methods. A prospective multicenter cohort study was conducted among
31 midwifery practices and 6 hospitals in the central region of the Netherlands. The
study population consisted of 3,684 women who were less than 14 weeks pregnant with
a singleton gestation. At enrollment, baseline characteristics, preconceptional and firsttrimester modifiable lifestyle factors (BMI, smoking, alcohol consumption, fruit intake,
folic acid and vitamin use) were assessed through a self-administered questionnaire.
Main outcome measures were spontaneous preterm birth (sPD (n=127)), small for
gestational age (SGA (n=223)), gestational diabetes (GDM (n=184)), pregnancy induced
hypertension (PIH (n=220)) and pre-eclampsia (PE (n=80)). After delivery, pregnancy
outcomes were reported by midwives or gynecologists. Data were analyzed using
multivariate logistic regression.
Results. Women who smoked prior to pregnancy more often developed sPD or SGA.
For SGA this association did not persist when women quit smoking after pregnancy
recognition, while for sPD it did (adjusted OR 1.96 (95%CI 0.97-3.97)). Prepregnancy
BMI was positively associated with GDM, PIH and PE (adjusted OR 1.16 (95%CI 1.121.20), 1.13 (95%CI 1.09-1.16) and 1.07 (95%CI 1.02-1.12), respectively), while inversely
associated with SGA (adjusted OR 0.95 (95%CI 0.91-0.99)). Although not significant,
preconceptional use of folic acid and vitamin supplements seemed to lower the risk of
most adverse pregnancy outcomes compared to first-trimester initiation or no use at all.
Conclusions. Preconceptional unhealthy lifestyle is associated with adverse pregnancy
outcomes, even more when continued during pregnancy. Therefore, preventive
measures should preferably be initiated already in the preconception period.
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Introduction
The periconceptional period, defined as the 14 weeks before and 10 weeks after
conception, is a critical window with substantial impact on embryonic and fetal growth
and development.1, 2 Within this period gametogenesis, organogenesis and placental
development occur, making an embryo highly vulnerable to external exposures. This
includes exposure to both environmental and lifestyle factors, the latter being amenable
to change.3-5
Growing epidemiological evidence shows that prenatal exposure to unhealthy
lifestyles, such as alcohol consumption, smoking, physical inactivity, excessive weight
gain or obesity, and poor nutrition, often affects both maternal and neonatal health
outcomes.4, 6, 7 Moreover, it is increasingly recognized that women experiencing adverse
pregnancy outcomes are at increased risk of cardiovascular and metabolic diseases later
in life.4-9 Tobacco and alcohol are two of the most important teratogens for prenatal
development. Although the true prevalence of smoking and alcohol consumption
is difficult to establish due to under-reporting and definition differences between
countries, rates of up to 70% of alcohol consumption and 11% of smoking among
women during pregnancy have been described.10-12
Prenatal exposure to cigarette smoke is widely evidenced to increase the risk of
preterm delivery and small for gestational age neonates.12-14 Previous research on the
association between maternal alcohol consumption and adverse pregnancy outcomes
showed inconsistent results. Prenatal alcohol consumption is a risk factor of fetal alcohol
spectrum disorder (FASD) and neurocognitive and behavioral problems in childhood,
whereas associations with reduced birth weight, preeclampsia or preterm delivery
remain inconclusive.5, 12, 15, 16 In addition, prepregnancy overweight or obesity, maternal
malnutrition and impaired micronutrient status are also known to be potentially harmful
for pregnancy outcomes.6, 17-19
Associations between these exposures and adverse pregnancy outcomes are often
demonstrated for prenatal exposures only. Although emerging evidence in previous
years suggests that lifestyle changes either preconceptionally or prenatally may reduce
the incidence of adverse pregnancy outcomes, only few studies have been performed
including the period prior to pregnancy.7 Therefore, little is known about the effect of
preconceptional lifestyle. It remains unclear if and when women change unhealthy
behaviors during the periconceptional period and, more importantly, whether the timing
of these changes has impact on the risk of adverse pregnancy outcomes. Therefore,
the objective of this prospective cohort study was to investigate associations between
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preconceptional modifiable lifestyle factors, the effect of continuance or cessation
of unhealthy behaviors during pregnancy, and the subsequent risk of maternal and
neonatal adverse pregnancy outcomes.

Materials and methods
Study sample
From December 2012 through January 2014 a prospective multicenter cohort study was
conducted in the central region of the Netherlands; the RESPECT (Risk EStimation for
PrEgnancy Complications to provide Tailored care) study. Participants were recruited in
31 independent midwifery practices (primary care) and 6 hospitals (secondary/tertiary
care). All women who were less than 14 weeks pregnant were eligible for inclusion in
the study. A detailed description of the cohort has been previously published.20 The
RESPECT study has been approved by the Medical Ethics Committee of the UMC Utrecht
(protocol no. 12-432/C) and written informed consent was obtained from all individual
participants.

Data collection and definitions
At enrollment, women were asked to fill out a questionnaire, which was designed
specifically for this study. The questionnaire contained items on demographic
characteristics, modifiable lifestyle factors, and medical, family and obstetrical history.
Both preconceptional and first-trimester lifestyle factors were assessed. The following
modifiable lifestyle factors were included: prepregnancy body mass index (BMI in
kg/m2), daily fruit intake (average amount, ≥2 pieces was considered adequate) and
preconceptional and prenatal use of: tobacco, alcohol, and folic acid, vitamin C, vitamin
D and calcium supplement use (yes or no). For folic acid, vitamin C, vitamin D and
calcium supplement use it was stated in which week a participant started and ended
the particular supplement use, either as a single supplement or as part of multivitamin
preparation. Due to limited use of singular supplements, the data for vitamin C, vitamin
D and calcium supplement use were combined into one variable “vitamin use”. Smoking
and alcohol consumption were defined as ≥1 cigarette per day or ≥1 glass of alcohol per
week, respectively, prior to pregnancy (preconceptional) and during the week prior to
administering the questionnaire (prenatal).
In consideration of potential confounders, the following socio-demographic
characteristics were assessed: age (years), ethnicity (white (Caucasian or other
Western); non-white (African, Hindustani, Moroccan, Turkish, Middle Eastern, Asian,
other nonwestern, and mixed)), educational level (low (primary education or lower
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level); medium (secondary education); high (tertiary education or higher level)), parity
(nulliparous with no previous pregnancies beyond 16 weeks; multiparous women)
and spontaneous conception (spontaneous conception; non-spontaneous conception
(ovulation drugs, insemination or in vitro fertilization/intracytoplasmic sperm injection
(IVF/ICSI).
After delivery, midwives or gynecologists reported the presence or absence of the
following pregnancy outcomes: spontaneous preterm delivery (sPD), small for gestational
age (SGA), gestational diabetes (GDM), pregnancy-induced hypertension (PIH) and
pre-eclampsia (PE). sPD was defined as a delivery with spontaneous onset before 37
weeks of gestation. SGA was defined as a birth weight <10th percentile, based on Dutch
national reference curves adjusted for parity, gestational age, sex and ethnicity.21 GDM
was diagnosed, based on risk factor screening or presence of symptoms, by a 75-grams
oral glucose tolerance test (OGTT) as the presence of either a fasting glucose level of ≥7.0
mmol/L (126 mg/dl) or a glucose level of ≥7.8 mmol/L (140 mg/dl) after two hours.22, 23
PIH was characterized by the new onset of hypertension (≥ 140 mmHg systolic and/or
≥90 mmHg diastolic blood pressure) after 20 weeks gestation measured on at least two
occasions four hours apart. In case of PE, PIH was accompanied by proteinuria (≥300
mg in 24 hours), either during pregnancy or postpartum24, 25 Participants were classified
into either having experienced an uncomplicated pregnancy or being diagnosed with
an adverse pregnancy outcome. In case more than one adverse pregnancy outcome
occurred, women were assigned to multiple groups except when SGA, PIH and PE
simultaneously occurred. Women were assigned to the SGA group when SGA was the
only adverse outcome. Women who experienced both PIH and PE were exclusively
assigned to the PE group.

Statistical analyses
The original dataset contained missing data for some participants; therefore missing
values were imputed using multiple imputation, as described previously.20, 26 All
variables and outcomes were used in the model and ten imputations were performed.
Results shown are the results after multiple imputation. Rubin’s rules were applied to
combine the results into summary estimates.27 Baseline data for all participants were
presented as medians and interquartile range (IQR) for continuous variables or as
numbers and percentages for categorical variables. Logistic regression analysis was
performed to identify associations between modifiable lifestyle factors and adverse
pregnancy outcomes. Crude odds ratios (OR) and accompanying 95% confidence
intervals (CI) were calculated by univariate analysis. Subsequently, adjusted odds ratios
were calculated by multivariate analysis, taking potential confounders into account
(maternal age, educational level, ethnicity, parity and spontaneous conception). Since
27

2

unhealthy behaviors frequently co-occur, a second adjusted model was created,
taking into account the aforementioned confounders and in addition prepregnancy
BMI, smoking, alcohol consumption, folic acid and vitamin use. Reference categories
were chosen for categorical variables based on the desired modifiable lifestyle factor:
prepregnancy normal body weight (BMI 18.5-25 kg/m2), no preconception smoking
or alcohol consumption and both preconception and prenatal vitamin use. All data
were analyzed using SPSS version 22.0.28 P-values <0.05 were considered statistically
significant.

Results
In total, 4,347 women participated in the RESPECT study, of whom 3,684 participants
were eligible for the current analysis (Flow chart in Figure 1). The median age of these
participants was 30.8 years (IQR 28.0-33.6) and 3,330 women (90.4%) had a Caucasian
ethnicity. Conception occurred spontaneously in 3,429 women (93.1%) and 1,643
women (44.6%) were nulliparous (Table 1).
4347

Assessed for eligibility
610
58
15
538

3736

Participants excluded
miscarriage ≤15 weeks of gestation
discontinued
lost to follow up

Eligible and included in RESPECT cohort
15 chromosomal anomalies
5 delivery prior to 18 weeks
32 multiple pregnancies

3684

Included in this specific analysis

Figure 1. Flow chart of study participants

Table 2 shows the demographic characteristics and modifiable lifestyle factors of women
who experienced an uncomplicated pregnancy (n=2,897; 78.6%) versus women who
experienced an adverse pregnancy outcome: sPD (n=127; 3.4%), SGA (n=223; 6.1%),
GDM (n=184; 5.0%), PIH (n=220; 6.0%) and PE (n=80; 2.2%). In total, 787 women (21.4%)
experienced an adverse pregnancy outcome of whom 47 women (1.3%) encountered
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401 (16.6)

≥35

Low

Education

b

1343 (57.0)

44 ( 2.4)

4 ( 0.2)

Mixed

5 ( 0.3)

Non-western

30 ( 1.6)

Western

Asian

7 ( 0.4)

45 ( 2.4)

Turkish

Middle Eastern

8 ( 0.4)
49 ( 2.6)

Morrocon

18 ( 1.0)

Hindustani

African

Caucasian

699 (62.9)

15 ( 1.4)

3 ( 0.3)

2 ( 0.2)

11 ( 1.0)

4 ( 0.4)

10 ( 0.9)

9 ( 0.8)

0 ( 0.0)

2 ( 0.2)

1055 (95.0)

147 (13.2)

498 (44.8)

392 (35.3)

69 ( 6.2)

5 ( 0.5)

30.8 (28.1-33.2)

Cases with
≥ 1 missing
questionnaire
(n=1111)

0.001*

<0.001*

0.002*

0.482

p value

2131 (57.9)

83 ( 2.3)

10 ( 0.3)

12 ( 0.3)

56 ( 1.5)

14 ( 0.4)

72 ( 1.9)

74 ( 2.0)

14 ( 0.4)

32 ( 0.9)

3318 (90.1)

576 (15.6)

1553 (42.1)

1238 (33.6)

300 ( 8.1)

17 ( 0.5)

30.8 (28.0-33.6)

Overall RESPECT
cohort (n=3684)
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218 (5.9)

991 (41.1)

30-35

1645 (88.7)

790 (32.8)

25-30

721 (19.6)

218 ( 9.0)

20-25

Ethnicity

11 ( 0.5)

165 (4.5)

Age (in years)

30.8 (27.9-33.8)

<20

165 (4.5)

Missing n (%)

Age (median (IQR)) (in years)

Demographic characteristics

Characteristic

Complete
questionnaires
(n=2576)

Table 1. Baseline characteristics stratified by variables that were available for imputation
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30

20 ( 0.8)
9 ( 0.3)

2 (0.05)

cardiovascular disease

45 ( 1.7)

200 (5.4)
252 (6.8)

Alcohol consumption

Daily fruit intake >= 2

Smoking

0 (0.0)

2 ( 0.1)

1 (0.03)

Preconceptional health behaviors

antiphospholipid syndrome

11 ( 0.4)

1 (0.03)

kidney disease

1481 (63.1)

1451 (61.1)

540 (21.0)

1 ( 0.0)

1 (0.03)
1 (0.03)

trombosis

systemic lupus erythematosus

11 ( 0.4)

1 (0.03)
1 (0.03)

high blood pressure

diabetes mellitus I/II

97 ( 3.8)

2 (0.05)

260 (10.3)

Chronic illness

595 (23.5)

1605 (63.4)

70 ( 2.8)

Obese (≥30 kg/m2)

46 (1.3)

23.3 (21.2-26.3)

Overweight (25-30 kg/m2)

Normal weight (18.5-25 kg/m2)

Underweight (<18.5 kg/m2)

Prepregnancy BMI

c

Prepregnancy BMI (median (IQR))

46 (1.3)

198 ( 7.7)

Health characteristics

817 (31.7)

Moderate

Missing n (%)

High

Characteristic

Complete
questionnaires
(n=2576)

Table 1. Baseline characteristics stratified by variables that were available for imputation (continued)

651 (59.9)

709 (63.8)

182 (16.4)

0 ( 0.0)

2 ( 0.2)

0 ( 0.0)

5 ( 0.5)

7 ( 0.6)

2 ( 0.2)

15 ( 1.4)

29 ( 2.6)

100 ( 9.0)

245 (22.1)

739 (66.5)

27 ( 2.4)

23.0 (20.9-25.9)

52 ( 4.7)

360 (32.4)

Cases with
≥ 1 missing
questionnaire
(n=1111)

0.080

0.129

0.002*

0.874

0.390

1.000

0.870

0.788

0.390

0.463

0.094

0.327

0.017*

0.001*

0.710

p value

2275 (61.8)

2243 (60.9)

771 (20.9)

2 ( 0.1)

13 ( 0.4)

1 ( 0.0)

14 ( 0.4)

27 ( 0.7)

13 ( 0.4)

60 ( 1.6)

126 ( 3.4)

366 ( 9.9)

852 (23.1)

2367 (64.3)

99 ( 2.7)

23.2 (21.1-26.2)

279 ( 7.6)

1274 (34.6)

Overall RESPECT
cohort (n=3684)

0 (0.0)

Calcium (incl. multivitamin)

4 (0.1)

Spontaneous

1729 (75.8)

263 (12.3)

>=12
306 (8.3)

326 (15.2)

6-12

Delivery

1551 (72.5)

529 (14.3)

Time to pregnancy (in months)

3.0 (1.0-6.0)

2377 (93.4)

171 ( 6.6)

1137 (44.2)

<6

529 (14.3)

Time to pregnancy (median (IQR)) (in months)

30 (0.8)

Recurrent miscarriages ((≥2)

Spontaneous conception

4 (0.1)

Nulliparity

1193 (46.3)

1469 (57.0)

820 (74.6)

117 (11.5)

148 (14.5)

753 (74.0)

3.0 (1.0-6.0)

1028 (92.5)

56 ( 5.0)

504 (45.4)

606 (54.5)

743 (66.9)

630 (56.7)

971 (87.4)

5 ( 0.5)

66 ( 5.9)

282 (25.4)

325 (29.3)

301 (27.1)

724 (65.2)

Cases with
≥ 1 missing
questionnaire
(n=1111)

0.739

0.672

0.246

0.399

0.074

0.078

<0.001*

<0.001*

<0.001*

<0.001*

0.134

0.013*

0.002*

0.003*

0.001*

<0.001*

p value

2775 (75.3)

439 (11.9)

529 (14.4)

2715 (73.7)

3.0 (1.0-6.0)

3429 (93.1)

227 ( 6.2)

1643 (44.6)

1798 (48.8)

2211 (60.0)

1872 (50.8)

3006 (81.6)

30 ( 0.8)

286 ( 7.8)

813 (22.1)

957 (26.0)

868 (23.6)

2177 (59.1)

Overall RESPECT
cohort (n=3684)
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Obstetrical characteristics

0 (0.0)

Vitamin D (incl. multivitamin)

1243 (48.3)

2037 (79.1)

0 (0.0)
0 (0.0)

Folic acid (incl. multivitamin)

Vitamin C (incl. multivitamin)

24 ( 1.0)

216 ( 8.4)

532 (20.7)

633 (24.6)

200 (5.4)

0 (0.0)
0 (0.0)

Calcium (incl. multivitamin)

Smoking

Alcohol consumption

0 (0.0)

Vitamin D (incl. multivitamin)

568 (22.0)

1455 (56.5)

0 (0.0)
0 (0.0)

Folic acid (incl. multivitamin)

Missing n (%)

Vitamin C (incl. multivitamin)

Characteristic

Complete
questionnaires
(n=2576)

Table 1. Baseline characteristics stratified by variables that were available for imputation (continued)
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31

32

306 (8.3)

Spontaneous preterm birth

Values are presented as median (IQR) or n (%) * P < 0.05.
The column ‘overall RESPECT cohort’ includes imputed data for those with missing values.

264 (7.2)

Pre-eclampsia

54 ( 2.3)

143 ( 6.2)

118 ( 5.1)

264 (7.2)
264 (7.2)

Gestational diabetes

109 ( 5.1)

504 (13.7)

Pregnancy induced hypertension

Small for gestational age

66 ( 2.9)

452 (19.8)

41-42

Pregnancy complications

60 ( 2.6)
1719 (75.4)

31 ( 1.4)

29-32

37-40

8 ( 0.4)

33-36

9 ( 0.4)

25-28

280 (273-285)

<=24

342 (9.3)
312 (8.5)

Gestational age dat delivery (days)

136 ( 6.0)

Gestational age at delivery (weeks)

417 (18.3)

Elective SC

Missing n (%)

Induction of labor

Characteristic

Complete
questionnaires
(n=2576)

Table 1. Baseline characteristics stratified by variables that were available for imputation (continued)

19 ( 1.7)

61 ( 5.5)

53 ( 4.8)

53 ( 5.0)

41 ( 3.7)

239 (21.8)

801 (73.1)

41 ( 3.7)

7 ( 0.6)

5 ( 0.5)

3 ( 0.3)

280 (274-286)

71 ( 6.5)

208 (18.9)

Cases with
≥ 1 missing
questionnaire
(n=1111)

0.289

0.467

0.737

0.953

0.230

0.112

0.407

p value

80 ( 2.2)

220 ( 6.0)

184 ( 5.0)

223 ( 6.1)

127 ( 3.4)

760 (20.6)

2730 (74.1)

122 ( 3.3)

44 ( 1.2)

15 ( 0.4)

14 ( 0.4)

280 (273-285)

225 ( 6.1)

684 (18.6)

Overall RESPECT
cohort (n=3684)

2722 (94.0)

Normal weight (18.5-25 kg/m ) (ref )

24 (0.80

1766 (61.0)

used alcohol, did not quit prenatal

1107 (38.2)

used alcohol, quit prenatal

197 (6.8)

363 (12.5)

2338 (80.7)

232 (8.0)

644 (22.2)

1941 (67.0)

no preconception use (ref )

Alcohol use

smoked, did not quit prenatal

smoked, quit prenatal

no preconception smoking (ref )

Smoking

Obese (>30 kg/m2)

Overweight (25-30 kg/m2)

79 (2.7)

0 (0.0)

79 (62.2)

48 (37.8)

15 (11.8)*

26 (20.5)*

86 (67.7)

9 (7.1)

28 (22.0)

86 (67.7)

4 (3.1)

23.2 (20.7-25.5)

116 (91.3)

86 (67.7)*

69 (54.3)

47 (37.0)

11 (8.7)

117 (92.1)

2 (0.9)

133 (59.6)

88 (39.5)

39 (17.5)*

30 (13.5)

154 (69.1)

16 (7.2)

40 (17.9)

156 (70.0)

12 (5.4)

22.4 (20.3-24.9)*

211 (94.6)

125 (56.1)*

113 (50.7)

74 (33.2)

37 (16.6)*

189 (84.8)*

0 (0.0)

82 (44.6)*

101 (54.9)

15 (8.2)

29 (15.8)

140 (76.1)

57 (31.0)*

57 (31.0)*

67 (36.4)

2 (1.1)

26.6 (23.5-31.2)*

155 (84.2)*

73(39.7)

84 (45.7)

82 (44.6)*

18 (9.8)*

144 (78.3)*

31.7 (29.4-34.9)*

n=184

GDM

Adverse pregnancy outcome

30.7 (27.7-33.9)

n=223

SGA

1 (0.5)

135 (61.4)

84 (38.2)

12 (5.5)

37 (16.8)

171 (77.7)

48 (21.8)*

76 (34.5)*

95 (43.2)

1 (0.5)

26.1 (22.9-29.0)*

197 (89.5)*

129 (58.6)*

115 (52.3)

91 (41.4)*

14 (6.4)

206 (93.6)

30.5 (27.7-33.5)

n=220

PIH

0 (0.0)

43 (53.8)

36 (45.0)

9 (11.3)

16 (20.0)

54 (67.5)

15 (18.8)*

21 (26.3)

43 (53.8)

1 (1.3)

24.0 (21.4-28.3)*

66 (82.5)*

61 (76.3)*

39 (48.8)

34 (42.5)

6 (7.5)

73 (91.3)

30.3 (27.5-32.7)

n=80

PE

|

Underweight (<18.5 kg/m2)

23.0 (21.0-25.7)

Spontaneous conception

Prepregnancy BMI

1200 (41.4)

Parity

972 (33.6)
1727 (59.6)

198 (6.8)

2640 (91.1)

high (ref )

2

n=127
30.7 (28.3-32.9)

n=2897
30.8 (28.0-33.6)

medium

low

Educational level

Etnicity (white)

Age (years)

sPD

Uncomplicated

Table 2. Demographics and modifiable lifestyle factors of study participants stratified by pregnancy outcome
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33

34

81 (63.8)

32 (25.2)

39 (30.7)

56 (44.1)

37 (29.1)

46 (36.2)

44 (34.6)

36 (28.3)

35 (27.6)

56 (44.1)

75 (59.1)

37 (29.1)

15 (11.8)

SGA

133 (59.6)

42 (18.8)

55 (24.7)

126 (56.5)

49 (22.0)

74 (33.2)

100 (44.8)*

46 (20.6)

56 (25.1)

122 (54.7)*

116 (52.0)

76 (34.1)

31 (13.9)

n=223

Values are presented as median (IQR) or n(%)
Participants can have more than 1 adverse pregnancy outcome therefore the numbers do not add up
* Differs significantly from the uncomplicated group, p<0.05

daily fruit intake >= 2

1802 (62.2)

650 (22.4)

preconception and prenatal (ref )

Fruit

915 (31.6)

1333 (46.0)

only prenatal

no preconception use

Calcium (incl. multivitamin)

764 (26.4)

1133 (39.1)

preconception and prenatal (ref )

only prenatal

689 (23.8)
1001 (34.6)

preconception and prenatal (ref )

no preconception use

940 (32.4)

1268 (43.8)

only prenatal

no preconception use

Vitamin C (incl. multivitamin)

1726 (59.6)

849 (29.3)

preconception and prenatal (ref )

322 (11.1)

only prenatal

n=2897

no preconception use

Folic acid (incl. multivitamin)

sPD
n=127

Uncomplicated

112 (60.9)

40 (21.7)

49 (26.6)

95 (51.6)

49 (26.6)

69 (37.5)

66 (35.9)

44 (23.9)

51 (27.7)

89 (48.4)

107 (58.2)

50 (27.2)

27 (14.7)

n=184

GDM

Adverse pregnancy outcome

Table 2. Demographics and modifiable lifestyle factors of study participants stratified by pregnancy outcome (continued)
PIH

130 (59.1)

50 (22.7)

52 (23.6)

118 (53.6)

56 (25.5)

73 (33.2)

91 (41.4)

54 (24.5)

54 (24.5)

112 (50.9)

137 (62.3)

53 (24.1)

31 (14.1)

n=220

PE

47 (58.8)

14 (17.5)

20 (25.0)

46 (57.5)

18 (22.5)

27 (33.8)

34 (42.5)

13 (16.3)

22 (27.5)

44 (55.0)

44 (55.0)

24 (30.0)

12 (15.0)

n=80
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two adverse outcomes. Of the women who smoked (n=772; 21.0%) and used alcohol
(n=2,244; 60.9%) prior to pregnancy recognition, 492 (63.7%) quit smoking and 2,216
(98.8%) quit drinking during the first trimester, respectively.
Table 3 shows the associations between modifiable lifestyle factors and all adverse
pregnancy outcomes. Women who were overweight or obese were more likely to
develop GDM compared to women with a healthy prepregnancy BMI (adjusted OR 2.29
(95%CI 1.52-3.41) and 6.54 (95%CI 4.17-10.26) respectively). Overweight and obese
women were also more likely to develop PIH (adjusted OR 2.43 (95%CI 1.75-3.39) and
4.32 (95%CI 2.91-6.42) respectively), while for PE only obese women were at significant
higher risk (adjusted OR 2.58 (95%1.33-4.99). In contrast, prepregnancy BMI was
inversely associated with the risk of delivering an SGA neonate (adjusted OR 0.95 (95%
CI 0.91-0.99). Women who smoked prior to pregnancy recognition were more likely to
experience sPD or SGA. Women who quit smoking after conception (adjusted OR 1.82
(95%CI 1.09-3.04) as well as women who remained smoking during pregnancy (adjusted
OR 1.96 (95%CI 0.97-3.97) more often experienced sPD compared to women who did
not smoke preconceptionally. Women who remained smoking during pregnancy were
also more likely to deliver an SGA neonate (adjusted OR 2.32 (95%CI 1.45-3.70), but
this seemed not the case for women who quit smoking after conception (adjusted OR
1.13 (95%CI 0.71-1.80). Women who were used to drink alcohol, yet quit drinking after
conception, were less at risk to develop GDM compared to women who were not used
to drink alcohol prior to pregnancy recognition (adjusted OR 0.70 (95% CI 0.48-1.01).
Finally, not using folic acid or other vitamin preparations was associated with higher
risks of developing several adverse pregnancy outcomes, although these associations
were not statistically significant. No associations were found between daily fruit intake
and risks on adverse outcomes.

Discussion
Main findings
This study reconfirms that unhealthy modifiable lifestyle factors are associated with the
occurrence of adverse pregnancy outcomes. Smoking prior to pregnancy was associated
with sPD and SGA, but for SGA this association did not persist when women stopped
smoking after pregnancy recognition. Women who were overweight or obese prior to
pregnancy were more likely to encounter GDM, PIH and PE, while underweight women
were more likely to develop SGA. Interestingly, first-trimester alcohol consumption
lowered the risk of developing GDM. Not using folic acid or other vitamin supplements
prior to pregnancy seemed to slightly increase the risk of several adverse pregnancy
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0.84 (0.37-1.91)

Obese (>30 kg/m2)

smoked, did not quit prenatal

1.08 (0.74-1.60)

0.97 (0.65-1.45)

ref

0.77 (0.49-1.22)

0.97 (0.60-1.56)

ref

1.12 (0.72-1.73)

1.19 (0.60-2.35)

-

0.90 (0.60-1.35)

ref

1.90 (0.95-3.80)

1.77 (1.07-2.93)

ref

0.81 (0.36-1.84)

0.98 (0.60-1.58)

ref

1.08 (0.32-3.69)

0.99 (0.94-1.05)

Adjusted OR
(95% CI)a

sPD (n=127)

0.97 (0.65-1.46)

ref

0.67 (0.39-1.13)

0.87 (0.50-1.52)

ref

1.22 (0.73-2.06)

1.10 (0.51-2.38)

-

0.84 (0.56-1.28)

ref

1.96 (0.97-3.97)

1.82 (1.09-3.04)

ref

0.76 (0.33-1.75)

0.98 (0.61-1.59)

ref

1.03 (0.30-3.52)

0.99 (0.94-1.04)

Adjusted OR
(95% CI)b

0.89 (0.66-1.20)

ref

1.05 (0.71-1.56)

1.62 (1.11-2.38)*

ref

1.33 (0.96-1.82)

1.43 (0.91-2.23)

-

0.95 (0.69-1.29)

ref

3.02 (2.00-4.56)*

1.27 (0.82-1.96)

ref

0.83 (0.45-1.55)

0.77 (0.51-1.17)

ref

1.89 (0.95-3.76)

0.96 (0.92-1.00)

Crude OR
(95% CI)

0.87 (0.68-1.51)

ref

1.01 (0.68-1.51)

1.45 (0.98-2.15)

ref

1.25 (0.89-1.76)

1.16 (0.72-1.88)

-

1.04 (0.72-1.48)

ref

2.39 (1.52-3.77)*

1.13 (0.72-1.79)

ref

0.73 (0.38-1.40)

0.73 (0.47-1.13)

ref

1.65 (0.81-3.35)

0.95 (0.91-0.99)

Adjusted OR
(95% CI)a

SGA (n=223)

OR = odds ratio; CI = confidence interval
a
model 1 - adjusted for non-modifiable factors (age, ethnicity, educational level, nulliparity, spontaneous conception)
b
model 2 - adjusted for non-modifiable factors of model 1 and modifiable factors (prepregnancy BMI, smoking, alcohol consumption, folic acid and vitamin use)
c
n was too small in total population (n=28) to calculate odds ratios
d
including multivitamin use
e
vitamin C, vitamin D, calcium or multivitamin use

daily fruit intake >= 2

Fruit

ref

0.78 (0.50-1.23)

only prenatal

preconception and prenatal

0.93 (0.59-1.48)

no preconception use

Vitamin usee

ref

1.00 (0.66-1.52)

preconception and prenatal

1.03 (0.55-1.93)

only prenatal

-

1.03 (0.71-1.51)

no preconception use

Folic acid used

used alcohol, did not quit prenatalc

used alcohol, quit prenatal

no preconception use

ref

2.03 (1.11-3.71)

smoked, quit prenatal

Alcohol consumption

ref
1.93 (1.19-3.13)

no preconception use

Smoking

0.99 (0.62-1.59)

ref

1.05 (0.32-3.51)

1.00 (0.95-1.05)

Overweight (25-30 kg/m2)

Normal weight (18.5-25 kg/m2)

Underweight (<18.5 kg/m2)

Prepregnancy BMI

Crude OR
(95% CI)

Table 3. Associations between modifiable lifestyle factors and adverse pregnancy outcomes.

0.90 (0.66-1.22)

ref

0.89 (0.56-1.42)

1.41 (0.90-2.23)

ref

1.17 (0.78-1.75)

0.87 (0.51-1.49)

-

0.98 (0.68-1.42)

ref

2.32 (1.45-3.70)*

1.13 (0.71-1.80)

ref

0.73 (0.38-1.41)

0.74 (0.48-1.15)

ref

1.54 (0.75-3.17)

0.95 (0.91-0.99)

Adjusted OR
(95% CI)b

7.10 (4.67-10.8)

Obese (>30 kg/m2)

smoked, did not quit prenatal

0.96 (0.69-1.32)

ref

0.92 (0.66-1.29)

ref

0.98 (0.67-1.45)

0.92 (0.61-1.39)

ref

0.96 (0.66-1.41)

0.96 (0.57-1.60)

-

0.65 (0.45-0.93)

0.93 (0.65-1.32)

ref

1.02 (0.65-1.60)

0.91 (0.56-1.49)

ref

0.86 (0.55-1.34)

0.97 (0.53-1.78)

-

0.70 (0.48-1.01)

ref

1.09 (0.55-2.14)

1.27 (0.79-2.04)

ref

6.54 (4.17-10.26)

2.29 (1.52-3.41)

ref

0.85 (0.19-3.78)

1.16 (1.12-1.20)

Adjusted OR
(95% CI)b

0.88 (0.64-1.20)

ref

0.84 (0.57-1.22)

1.26 (0.88-1.79)

ref

0.79 (0.56-1.11)

1.20 (0.79-1.83)

-

1.01 (0.74-1.36)

ref

0.80 (0.41-1.53)

1.41 (0.95-2.08)

ref

4.26 (2.91-6.24)

2.44 (1.76-3.37)

ref

0.30 (0.04-2.17)

1.12 (1.09-1.15)

Crude OR
(95% CI)

0.81 (0.58-1.13)

ref

0.83 (0.57-1.22)

1.32 (0.91-1.93)

ref

0.86 (0.60-1.24)

1.38 (0.88-2.17)

-

0.94 (0.68-1.30)

ref

0.69 (0.35-1.35)

1.25 (0.83-1.87)

ref

4.28 (2.89-6.32)

2.41 (1.73-3.35)

ref

0.32 (0.04-2.24)

1.13 (1.09-1.16)

Adjusted OR
(95% CI)a

PIH (n=220)

OR = odds ratio; CI = confidence interval
a
model 1 - adjusted for non-modifiable factors (age, ethnicity, educational level, nulliparity, spontaneous conception)
b
model 2 - adjusted for non-modifiable factors of model 1 and modifiable factors (prepregnancy BMI, smoking, alcohol consumption, folic acid and vitamin use)
c
n was too small in total population (n=28) to calculate odds ratios
d
including multivitamin use
e
vitamin C, vitamin D, calcium or multivitamin use

daily fruit intake >= 2

Fruit

ref

0.95 (0.65-1.40)

only prenatal

preconception and prenatal

1.06 (0.72-1.57)

no preconception use

Vitamin usee

ref

0.95 (0.66-1.35)

preconception and prenatal

1.34 (0.84-2.12)

only prenatal

-

no preconception use

Folic acid used

used alcohol, did not quit prenatalc

0.51 (0.37-0.71)

1.11 (0.58-2.12)

1.22 (0.78-1.93)

ref

6.88 (4.38-10.80)

2.33 (1.56-3.46)

ref

0.89 (0.20-3.90)

1.16 (1.13-1.20)

Adjusted OR
(95% CI)a

GDM (n=184)

0.82 (0.59-1.14)

ref

0.85 (0.55-1.30)

1.28 (0.84-1.94)

ref

0.92 (0.61-1.39)

1.13 (0.68-1.88)

1.04 (0.74-1.46)

ref

0.70 (0.35-1.38)

1.22 (0.81-1.86)

ref

4.32 (2.91-6.42)

2.43 (1.75-3.39)

ref

0.33 (0.05-2.44)

1.13 (1.09-1.16)

Adjusted OR
(95% CI)b

|

used alcohol, quit prenatal

no preconception use

ref

1.24 (0.68-2.27)

smoked, quit prenatal

Alcohol consumption

ref
1.34 (0.87-2.05)

no preconception use

Smoking

2.55 (1.74-3.75)

ref

0.85 (0.20-3.63)

1.16 (1.13-1.20)

Overweight (25-30 kg/m2)

Normal weight (18.5-25 kg/m2)

Underweight (<18.5 kg/m2)

Prepregnancy BMI

Crude OR
(95% CI)

Table 3. Associations between modifiable lifestyle factors and adverse pregnancy outcomes. (continued)

CHAPTER 2
Periconceptional lifestyle and adverse pregnancy outcome

37

2

38

2.87 (1.53-5.38)

Obese (>30 kg/m2)

smoked, did not quit prenatal

0.88 (0.54-1.43)

PE (n=80)

0.75 (0.45-1.23)

ref

0.98 (0.53-1.82)

1.56 (0.84-2.90)

ref

1.38 (0.80-2.38)

1.78 (0.83-3.80)

-

0.66 (0.38-1.17)

ref

1.67 (0.71-3.91)

1.62 (0.83-3.18)

ref

2.83 (1.49-5.39)

1.47 (0.84-2.57)

ref

0.66 (0.09-4.92)

1.08 (1.03-1.13)

Adjusted OR
(95% CI)a

0.77 (0.47-1.28)

ref

0.81 (0.40-1.63)

1.34 (0.67-2.67)

ref

1.39 (0.75-2.57)

1.29 (0.55-3.01)

-

0.67 (0.38-1.18)

ref

1.61 (0.68-3.83)

1.68 (0.84-3.34)

ref

2.58 (1.33-4.99)

1.52 (0.87-2.66)

ref

0.61 (0.08-4.64)

1.07 (1.02-1.12)

Adjusted OR
(95% CI)b

OR = odds ratio; CI = confidence interval
a
model 1 - adjusted for non-modifiable factors (age, ethnicity, educational level, nulliparity, spontaneous conception)
b
model 2 - adjusted for non-modifiable factors of model 1 and modifiable factors (prepregnancy BMI, smoking, alcohol consumption, folic acid and vitamin use)
c
n was too small in total population (n=28) to calculate odds ratios
d
including multivitamin use
e
vitamin C, vitamin D, calcium or multivitamin use

daily fruit intake >= 2

Fruit

ref

0.95 (0.51-1.75)

only prenatal

preconception and prenatal

1.40 (0.78-2.54)

no preconception use

Vitamin usee

ref

1.10 (0.66-1.85)

preconception and prenatal

1.42 (0.70-2.86)

only prenatal

-

0.75 (0.44-1.28)

no preconception use

Folic acid used

used alcohol, did not quit prenatalc

used alcohol, quit prenatal

no preconception use

ref

2.00 (0.92-4.35)

smoked, quit prenatal

Alcohol consumption

ref
1.89 (0.98-3.63)

no preconception use

Smoking

1.49 (0.86-2.59)

ref

0.66 (0.09-4.85)

1.08 (1.03-1.13)

Overweight (25-30 kg/m2)

Normal weight (18.5-25 kg/m2)

Underweight (<18.5 kg/m2)

Prepregnancy BMI

Crude OR
(95% CI)

Table 3. Associations between modifiable lifestyle factors and adverse pregnancy outcomes. (continued)
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outcomes, although these associations were not statistically significant. In general,
associations were highest when lifestyle changes were conducted prior to pregnancy
recognition, yet first-trimester lifestyle changes still had a larger positive association
with the development of adverse pregnancy outcome compared with no change at all.

Findings in relation to the literature
Carbon monoxide and nicotine from tobacco causes reduced placental blood flow,
which in combination with decreasing fetal oxygen supply increases the risk of
adverse pregnancy outcomes.4, 30 In concordance with previous studies, our results
indeed showed that smoking is associated with an increased risk of preterm delivery
and delivery of SGA neonates.13,14, 31, 32 Although several studies showed that pregnant
smokers who quit during the first-trimester are not at increased risk of sPD, our results
show otherwise.33, 34 Our findings indicate that women who smoked prior to pregnancy
recognition, irrespective of cessation during the first-trimester, had a significant
increased risk of delivery <37 weeks of gestation. By contrast, women who quit smoking
early in pregnancy did have a similar SGA rate compared to non-smokers, a result which
has also been shown in previous studies.31, 32, 34 Paradoxically, the literature indicates
smoking during pregnancy to be associated with a reduced risk of PE and PIH. Potential
biological mechanisms underlying this association are not fully understood.35-37
Although non-significant, our results are conflicting with the literature on smoking and
PE as, regardless of quitting, smoking during the first-trimester did increase the risk of
PE in our study.
We did not observe an association between maternal alcohol consumption and an
increased risk of adverse pregnancy outcomes, while previous studies have shown
inconsistent results.12,16,38 Interestingly, several studies have shown that prepregnancy
or prenatal consumption of small alcohol amounts has a mildly protective effect on
preterm birth, intra-uterine growth restriction and birth weight. The possible explanation
provided for this paradox is the “healthy drinker effect”, in which women with poor
obstetric prognosis, socio-economic status or well-being are more likely to abstain
from drinking alcohol.16, 38 Our study did not show similar results for sPD or SGA, yet
first-trimester alcohol consumption seemed protective for developing GDM compared
to alcohol abstinence prior to conception. Several meta-analyses have demonstrated
moderate alcohol consumption to lower the risk of type 2 diabetes mellitus, yet the
inverse relationship between alcohol consumption and GDM has not been established
before.39-41 Alcohol is suggested to lower levels of inflammation markers and endothelial
dysfunction, increase insulin sensitivity, increase HDL cholesterol concentrations, which
in turn lower the risk of type 2 diabetes mellitus.39 Unfortunately, we could not provide
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associations for continuing alcohol consumption during pregnancy, as almost all women
in our study stated to have quit drinking alcohol after pregnancy recognition.
Obese and overweight women face increased insulin resistance, increased cardiac
output, expanded blood volume and oxidative stress as a result to meet their increased
metabolic demands. During pregnancy these women cannot compensate for the
pregnancy-related increase in cardiac output and are therefore more prone to develop
adverse pregnancy outcomes, as confirmed in our study.42, 43 In addition to prepregnancy
BMI, micronutrient status is also linked to adverse pregnancy outcomes. The beneficial
effect of folic acid supplementation on neural tube defects has already been widely
evidenced,18 but a large cohort study also showed that lean mothers who used folic
acid prior to pregnancy had a 40% reduced risk of developing preeclampsia.44 Various
other studies also suggest folic acid use during pregnancy to be associated with a lower
incidence of PIH, PE and SGA.45, 46,47 Although non-significant our results show increased
risks of adverse outcomes for women who did not use folic acid supplements or only
prenatally used folic acid supplements, compared to preconceptional commencement.

Strengths and limitations
For this study we used a large, multicenter, population-based cohort in which multiple
imputation was used to account for missing data, which decreases the risk of bias
and allows to investigate multiple exposures and outcomes. Also, we distinguished
preconception from first-trimester modifiable lifestyle factors, a distinction rarely
made in previous studies. A limitation of this study is the inclusion of a relatively high
number of Caucasian women. The use of self-administered questionnaires in which data
regarding women’s lifestyle was assessed could be another limitation. Although this
method is suggested to negatively affect validity, we merely assessed the presence (yes/
no questions) instead of frequencies of modifiable lifestyle factors, by which we probably
have diminished the chance of over- or underreporting of behavior.29 However, due to
this method of questioning the distinction between preconception and first-trimester
exposure is dependent upon women’s perception of when conception occurred.
Moreover, examining potential dose-response relationships was not possible and blood
markers were not available to validate, for example, micronutrient or smoking status.

Conclusion and implications for practice
Overall, our findings indicate that women should be encouraged to change unhealthy
lifestyle factors, preferably before conception, as the associations seem to be stronger
compared to lifestyle changes after recognition of conception. Yet, first-trimester lifestyle
changes are still preferred when it is not feasible to alter lifestyle factors preconceptionally,
for example in case of unplanned pregnancy. Our results are alarming, since unhealthy
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sedentary, nutritional and substance-use behaviors are progressively becoming part
of the Western society, including a high percentage of women of reproductive age.4-6
Encouraging women to develop and maintain healthy lifestyle has long been a focus
of prenatal care. Our findings support emerging evidence indicating the preconception
period as an important period to address unhealthy lifestyle, which poses multiple risks
to the mother and her child. Future randomized controlled trial studies are needed to
confirm the (cost)effectiveness of preconceptional lifestyle interventions on pregnancy
outcomes. Findings from these studies could enhance the choice to start future
preventive measures and interventions regarding modifiable unhealthy lifestyle factors
as early as possible, preferably prior to conception, to optimize the chances of mothers
and their offspring on having a healthy future.
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Abstract
Background. The attention for preconception care (PCC) has grown substantially
in recent years, yet uptake rates remain low. Little is known about women’s ability to
reduce preconception risk factors based on the information they acquire regarding
preconception health and care. The objective of this study was to assess whether
actively preparing for pregnancy by women is associated with lifestyle changes during
the preconception period.
Materials and methods. We performed a retrospective cross-sectional study among
283 women who received antenatal care at a Dutch community midwifery practice.
Questionnaires were collected from February-April 2014. Data were analyzed using
univariate and multivariate logistic regression analyses. The association between
pregnancy preparation (defined as searching for information and/or consulting a
healthcare provider) and preconception lifestyle changes (healthier diet, folic acid,
alcohol and tobacco cessation) was measured and adjusted for age, body mass index
and educational level.
Results. Almost 60% (n=160) of women acquired preconception information themselves
and 25% (n=68) consulted a healthcare provider regarding their wish to conceive. The
former group was significantly more likely to quit drinking (adjusted OR 5.46 (95% CI
1.76-16.96)), improve their diet (adjusted OR 7.84 (95% CI 3.03-20.30)) and use folic acid
(adjusted OR 3.90 (95% CI 2.00-7.62)) compared with women who did not prepare for
pregnancy. Effect sizes were even larger for women who (also) consulted a healthcare
provider with regard to folic acid use, healthier diet and smoking cessation.
Conclusions. Gathering preconception information, either by women themselves or
by means of a PCC consult, is associated with women positively changing lifestyles
during the preconception period. We recommend to not solely focus interventions on
increasing the uptake of PCC consults, yet providing a suitable offer of preconception
health information, which enables women to properly inform themselves.
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Introduction
Preconception care (PCC) is defined as “a set of interventions that aim to identify and
modify medical, behavioral and social risks to a woman’s health or pregnancy outcome
through prevention and management”.1 PCC provides a window of opportunity to timely
alter or eliminate these risks by focusing on the period prior to conception.1,2 Over the
past decades the prevalence of adverse pregnancy outcomes, such as preterm birth,
congenital birth defects, maternal complications and mortality rates, has decreased
only moderately.3 Antenatal care is often initiated too late, as preventive actions are
needed to address risk factors during the first gestational weeks, which are critical for
fetal growth and development.1,3,4
Several studies have shown that almost all women who are planning a pregnancy have at
least one risk factor that could adversely affect pregnancy outcomes.5,6 These risk factors
include lifestyle that can be altered, such as smoking, alcohol consumption, nutritional
intake and folic acid supplementation.3 However, few women planning a pregnancy
appear to comply with preconception health recommendations and health behaviors
are generally not changed before conception.7-10 Although PCC has demonstrated to
improve health behaviors and decrease risk factors, not many couples are aware of the
possibility of PCC and uptake rates remain low between 27-39%.11-17
Perceived sufficient knowledge is an important barrier for women to engage in PCC.14,18-20
However, little is known about the way in which women acquire their knowledge
regarding preconception health and risk factors. Thus, it is important to gain insight in
women’s information seeking behavior and experiences while preparing for pregnancy,
in order to improve PCC use. In a survey conducted by Frey and Files, women were asked
about their preferences regarding preconception health, with only a minority stating
that they would seek information from sources different than healthcare providers.16
By contrast, a study from the UK found that although less than 30% of women visited a
healthcare provider for advice, they commonly searched for preconception information
elsewhere.17 Yet, it remains unclear whether women succeed to reduce preconception
risk factors based on information they acquired themselves. The aim of this study was
to assess whether actively preparing for pregnancy through information seeking or PCC
consultation is associated with lifestyle changes during the preconception period.
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Materials and methods
Study sample
For this retrospective study we sent out a questionnaire to women who gave birth
between January and September 2013. Participants were recruited from the only
community midwifery practice in the Dutch municipality Zeist. Women were excluded
in case of miscarriage or stillbirth. In February 2014, 455 women received an e-mail
invitation from the community midwifery practice. Respondents were offered the
possibility to fill out the questionnaire online, to receive a hard copy on their home
address or to make an appointment to conduct the questionnaire with a researcher by
telephone. Reminders were sent by e-mail after two and four weeks. After six weeks
non-responders were approached by telephone.

Data collection and definitions
The questionnaire was developed specifically for this study. The literature was searched
for relevant questionnaires to compose the framework.21-24 The final version was
developed in collaboration with a team of experts. Eleven pregnant women who came in
for a regular check-up at the midwifery center tested the feasibility of the questionnaire.
Based on their suggestions some minor changes were made.
The final questionnaire consisted of 66 questions, divided over five sections: experiences
with preconception care, needs for preconception care, lifestyle and risk factors,
obstetrical history, and demographic characteristics. Participants were asked to answer
questions in retrospect regarding their most recent pregnancy. All answers were selfreported; no data was extracted from medical files or registers. Preconception care was
defined as: “all kinds of care and information you receive, before you conceive, to prepare
your pregnancy as good as possible”. In this study, the preconception period was defined
by the period prior to pregnancy recognition. Pregnancy preparation was defined by
two key variables: information seeking behavior and PCC use. Information seeking
behavior was assessed by the question: “Did you retrieve any information by yourself
prior to the positive pregnancy test about becoming pregnant in a healthy manner?” PCC
use was assessed by the question: “Did you consult a healthcare provider prior to the
positive pregnancy test about becoming pregnant?” A consult with a healthcare provider
was considered a PCC consult when at least one of the following topics was discussed
in the context of becoming pregnant: fertility, nutrition, healthy weight, folic acid,
vitamins, smoking, alcohol, drugs, medication use, psychological health, stress, chronic
illness, hereditary diseases, prenatal testing, housing and working conditions. To study
the association between pregnancy preparation and changes in lifestyle, we assessed
the presence of four preconception risk factors: smoking and drinking cessation, folic
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acid intake and healthier diet. In the questionnaire, educational level was defined
according to the classification of Statistics Netherlands.25 For analysis, education level
was categorized into low, moderate and high education. Household income was a nonmandatory question, categorized according to the percentiles of disposable household
income of the Netherlands.26 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. The study and questionnaire have been approved by the Medical Ethics
Committee of the UMC Utrecht (protocol no. 13-475).

Statistical analyses
Baseline data for all respondents were presented as medians and interquartile range
(IQR) for continuous variables or as numbers and percentages for categorical variables.
Univariate logistic regression analysis was used to identify demographic characteristics
and preconception risk factors that are associated with pregnancy preparation.
Pregnancy preparation was categorized into: no preparation, only searching for
information and having a PCC consult. The latter group included women who also
searched for information. Subsequently, statistical significant variables were used in a
backward multivariate logistic regression analysis to develop a model of predictors for
pregnancy preparation. To study the association between pregnancy preparation and
preconception lifestyle changes, four parameters were analyzed which are amenable to
change and have the potential to improve pregnancy outcomes: smoking and drinking
cessation, folate intake and healthier diet. Logistic regression analyses with lifestyle
change as outcome variable were performed to calculate crude odds ratios (OR) and
accompanying 95% confidence intervals (CI). Adjusted odds ratios were calculated,
taking into account the potential confounders age, BMI and educational level. Ethnicity
and household income were not entered in the adjusted analysis, because of collinearity
with educational level. All data were analyzed using SPSS version 22.0.27 P-values <0.05
were considered statistically significant unless otherwise indicated.

Results
In total, 288 women (63.3%) participated in the study. Five cases were excluded due to
incomplete questionnaires, leaving 283 questionnaires eligible for analyses (Figure 1).
Table 1 shows the demographic characteristics and preconception risk factors of all
respondents. A total of 215 women (79.9%) reported their ethnicity as Dutch, whereas
Moroccan was the second largest ethnicity (n=22; 8.2%). The majority of respondents
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WomenÊinvitedÊforÊ
participationÊ
(n=455)Ê
Non-respondersÊ
(n=167)Ê
ParticipatedÊ
onlineÊ
(n=227)Ê

ParticipatedÊbyÊ
telephoneÊ
(n=60)Ê

ParticipatedÊbyÊ
postalÊreturnÊ
(n=1)Ê

ReturnedÊ
questionnairesÊ
(n=288)Ê
IncompleteÊquestionnairesÊ
(n=5)Ê
ParticipantsÊ
(n=283)Ê

Figure 1. Flow chart of study participant recruitment

had a high educational level (n=153; 60.5%) and a high income level (n=98; 60.1%). Most
of the pregnancies were planned (n=219; 80.8%). Almost all women (n=259; 95.2%)
perceived their health status as good, very good or excellent. Thirty women (11%) had a
chronic illness of which thyroid disease, asthma and rheumatoid arthritis were the most
frequently mentioned conditions.
Table 2 shows an overview of women’s experiences while preparing for pregnancy. A total
of 160 women (59.3%) searched for preconception health information by themselves.
Sixty-eight respondents (24.5%) consulted a healthcare provider regarding their wish
to conceive, of which 52 (76.5% of 68) also acquired information themselves. During
consults a personal advice was given tot 42 women (61.8%). Most advice concerned folic
acid use (n=25, 58.1%), nutrition (n=19, 45.2%) and medication use (n=15, 35.7%). Of all
advice given, 77.8-100% women reported to have acted upon the advice by improving
their lifestyle.
Table 3 shows the results of the univariate and multivariate analyses for pregnancy
preparation. In the multivariate model nulliparity (p=0.029) and high educational level
compared to low (p=0.02) or medium (p=0.034) educational level were statistically
significant predictors for information seeking behavior. Caucasian ethnicity was
significant in the univariate model for information seeking behavior, yet did not remain
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Table 1. Demographic characteristics and preconception risk factors of all respondents (n=283)
Ethnicity
Dutch

215 (79.9)

Northern-European
Moroccan

8 (3.0)
22 (8.2)

Turkish

2 (0.7)

Surinamese/Antillean

4 (1.5)

Asian

5 (1.8)

African

3 (1.1)

Other

10 (3.7)

Unknown
Age (years)

14
33 (30-36)

16-19

2 (0.8)

20-24

13 (4.9)

25-29

46 (17.4)

30-34

117 (44.2)

35 and over
Unknown

87 (32.8)
18

Educational levela
Low

28 (11.1)

Moderate
High

72 (28.5)
153 (60.5)

Unknown

30

Gross household income (Euros)*
< 18.300

9 (5.5)

18.300 - 28.100

28 (17.2)

28.100 - 42.200

28 (17.2)

>42.200

98 (60.1)

Unknown

120

Parity
1

124 (45.8)

2

104 (38.4)

3 or more

43 (15.9)

Unknown

12

Time to pregnancy (months)*

3 (1-8)

<6

136 (62.1)

6-12

45 (20.5)

13-24

18 (8.2)

> 24

20 (9.1)

Unknown
2

BMI (kg/m )

64
22.5 (20.6-24.8)
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Table 1. Demographic characteristics and preconception risk factors of all respondents (n=283) (continued)
Ethnicity
Underweight (<18.5)
Normal weight (18.5-25)
Overweight (25-30)
Obese (>30)
Unknown
Chronic illness
Smoking
Alcohol use

13 (5.2)
184 (73.0)
39 (15.5)
16 (6.3)
31
30 (11.1)
56 (20.7)
154 (56.5)

Values are presented as median (IQR) or n(%)
a Low: none, lower vocational education, lower secondary education; Moderate: intermediate vocational education, high school, pre-university education; High: higher vocational education; university
* Question was not mandatory

a significant predictor in the backward multivariate model. Older age (p<0.001), not
having previous children (p=0.039), the longer time it takes to conceive (p=0.011) and
searching for information (p=0.007) were found to be statistically significant predictors
for having a PCC consult.
Table 4 shows the associations between pregnancy preparation and preconception
lifestyle changes. Of all respondents, 87 women (33.1%) improved their diet and 160
women (59.0%) started using folic acid prior to pregnancy recognition. An additional
105 women (38.7%) only used folic acid after pregnancy recognition. Given that
tobacco (n=56) and alcohol (n=154) was used before pregnancy, 21 (37.5%) women
quit smoking and 40 (26.0%) women quit prior to pregnancy recognition. Following
pregnancy recognition, an additional 20 (35.7%) women quit smoking and 96 (62.3%)
women quit drinking. After adjustment for confounders, there was an association
between pregnancy preparation and preconception lifestyle changes. Women who
only acquired preconception health information by themselves were more likely to quit
drinking (adjusted OR 5.46 (95% CI 1.76-16.96), start using folic acid (adjusted OR 3.90
(95% CI 2.00-7.62) and improve their diet (adjusted OR 7.84 (95% CI 3.03-20.30) prior
to pregnancy recognition, compared to women who did not prepare for pregnancy.
Although preconception smoking cessation was not associated with information
seeking behavior, women who (also) consulted a healthcare provider were significantly
more likely to quit smoking (adjusted OR 26.34 (95% CI 2.30-301.35) compared to
women who did not prepare for pregnancy.
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Table 2. Women’s experiences while preparing for pregnancy
Searched for
information (n=160)

Consulted healthcare
provider (n=68)

Folic acid use

139 (86.9)

21 (30.9)

Nutrition

119 (74.4)

17 (25.0)

Preconception health topics*

Fertility

96 (60.0)

46 (67.6)

Vitamin supplements

90 (56.3)

14 (20.6)

Medication use

45 (28.1)

16 (23.5)

Prenatal screening/diagnosis

35 (21.9)

9 (13.2)

Healthy weight

32 (20.0)

10 (14.7)

Heriditary diseases

29 (18.1)

7 (10.3)

Stress

22 (13.8)

8 (11.8)

Alcohol use

20 (12.5)

7 (10.3)

Psychological complaints

17 (10.6)

3 (4.4)

Smoking

14 (8.8)

8 (11.8)

Chronic illness

12 (7.5)

5 (7.4)

Drugs

3 (1.9)

7 (10.3)

To be prepared for future pregnancy

139 (86.9)

15 (34.1)

Not getting pregnant as soon as one hoped for

37 (23.1)

19 (43.2)

Feelings of uncertainty, doubts or fears

23 (14.4)

4 (9.1)

Having a medical condition or health complaints

19 (11.9)

7 (15.9)

Seeking professional advice

-

10 (22.7)

Not being able to find adequate information themselves

-

2 (4.5)

Information leaflets

39 (24.4)

-

Friends

42 (26.3)

-

Family

47 (29.4)

-

Books/magazines

61 (38.1)

-

The Internet

156 (97.5)

-

Initiated by women

-

44 (64.7)

Initiated by PCC provider

-

1 (1.5)

Referred by other health provider

-

16 (23.5)

Other

-

7 (10.3)

3

Motives*

Ways of searching for information*

Ways of contacting PCC provider

Values are presented as n(%)
* Multiple answers were allowed
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18 (11.8)
27 (17.6)
89 (58.2)
79 (51.6)

11 (10.3)

27 (25.2)

Alcohol use before pregnancy 62 (57.9)

42 (39.3)

3.0 (1.0-6.0)

Chronic illness

Smoking before pregnancy

Nulliparity

Time to pregnancy (months)

3.0 (1.0-8.0)

reference

1.00 (0.99-1.02)

1.65 (1.00-2.73)* 1.81 (1.06-3.07)*

1.01 (0.61-1.67)

0.64 (0.35-1.16)

1.16 (0.53-2.58)

reference

0.97 (0.40-2.41)

0.74 (0.30-1.82)

0.58 (0.15-2.30)

reference

0.56 (0.31-0.99)* 0.53 (0.29-0.95)*

0.37 (0.16-0.87)* 0.36 (0.15-0.86)*

a

35 (32-38)

Yes (n=68)

105 (52.8)

3 (1-6)

83 (40.9)

114 (56.2)

41 (20.2)

22 (10.8)

70 (60.3)

20 (17.2)

18 (15.5)

8 (6.9)

112 (58.6)

55 (28.8)

24 (12.6)

162 (80.6)

52 (78.8)

7 (3-18)

38 (60.3)

38 (60.3)

14 (22.2)

8 (12.7)

28 (62.2)

7 (15.6)

9 (20.0)

1 (2.2)

41 (70.7)

14 (24.1)

3 (5.2)

56 (88.9)

Multivariate ORa
(95%CI)

1.13 (1.06-1.21)* 1.21 (1.10-1.32)*

Crude OR
(95%CI)

Consulted healthcare provider

3.33 (1.73-6.39)* 3.09 (1.36-7.02)*

1.03 (1.01-1.06)* 1.03 (1.01-1.05)*

2.20 (1.23-3.91)* 2.11 (1.04-4.27)*

1.19 (0.67-2.11)

1.13 (0.57-2.24)

1.2 (0.51-2.84)

reference

0.88 (0.33-2.30)

1.25 (0.50-3.11)

0.31 (0.04-2.62)

reference

0.70 (0.35-1.38)

0.34 (0.10-1.20)

1.93 (0.82-4.55)

22.4 (20.6-24.6) 22.7 (20.4-24.9) 1.02 (0.94-1.10)

32 (29-35)

No (n=210)

Values are presented as median (IQR) or n(%)
OR = odds ratio; CI = confidence interval
a Calculated by backwards selection, entering variables with statistical significance p<0.05 from univariate analyses in the table
* P<0.05

Searching for information

65 (61.9)

30 (56.6)

>42.200 euro

16 (15.2)
19 (18.1)

10 (18.9)

9 (17.0)

18.300 - 28.100 euro

28.100 - 42.200 euro

4 (7.5)

< 18.300 euro
5 (4.8)

100 (68.0)

Gross household income

High

51 (51.5)

11 (7.5)
36 (24.5)

15 (15.2)

33 (33.3)

Low

Moderate

Education

Caucasian

Multivariate OR
(95%CI)

2.62 (1.32-5.21)* -

22.6 (20.7-24.7) 22.3 (20.5-24.6) 1.01 (0.94-1.09)

81 (76.4)

BMI (kg/m )
136 (89.5)

33.0 (30.0-36.0) 33.0 (30.0-35.5) 1.00 (0.95-1.06)

Crude OR
(95%CI)

2

Yes (n=160)

Age (years)

No (n=110)

Searched for information

Table 3. Predictors for information seeking behavior and preconception care use

34 (36.6)

Consulted healthcare provider

Only searched for information

b

3 (21.4)

11 (64.7)

21 (87.5)

11 (78.6)

6 (35.3)

3 (12.5)

Yes (n=21)

No (n=35)

No preparation

11 (28.9)

37 (62.7)
27 (71.1)

Only searched for information

22 (37.3)

6 (11.1)

Consulted healthcare providerb

48 (88.9)

Yes (n=40)

No (n=114)

No preparation

50 (79.4)

13 (20.6)

Consulted healthcare providerb

73 (70.2)

31 (29.8)

Only searched for information

59 (63.4)

Yes (n=160)

No (n=111)

No preparation

30 (49.2)

31 (50.8)

OR = odds ratio; CI = confidence interval
a Odds ratios are adjusted for age, BMI and education
b This includes 52 women who also searched for information
* P<0.05

4d.

13 (14.3)
40 (39.6)

Consulted healthcare providerb

78 (85.7)
61 (60.4)

Only searched for information

No preparation

Yes (n=87)

25.67 (4.42-149.00)*

3.82 (0.80-18.28)

reference

Crude OR (95% CI)

Quit smoking

3.26 (1.08-9.80)*

4.76 (1.75-12.92)*

reference

Crude OR (95% CI)

Quit drinking

6.67 (3.18-14.02)*

4.09 (2.25-7.41)*

reference

Crude OR (95% CI)

Folic acid intake

5.81 (2.68-12.57)*

3.93 (1.94-8.00)*

reference

Crude OR (95% CI)

Healthier diet

26.34 (2.30-301.35)*

4.79 (0.49-46.47)

reference

Adjusted ORa (95% CI)

3.28 (0.95-11.37)

5.46 (1.76-16.96)*

reference

Adjusted ORa (95% CI)

4.34 (1.93-9.72)*

3.90 (2.00-7.62)*

reference

Adjusted ORa (95% CI)

8.99 (3.20-25.24)*

7.84 (3.03-20.30)*

reference

Adjusted ORa (95% CI)

|

4c.

4b.

4a.
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CHAPTER 3
Pregnancy preparation and preconceptional lifestyle changes

3

57

Discussion
Main findings
This study showed that despite a high level of pregnancy planning only a quarter of
women sought a PCC consult. However, 60% of women acquired preconception health
information by themselves. We found that gathering preconception information, either
by women themselves or by means of a PCC consult, increases the likelihood of women
positively changing lifestyle prior to pregnancy recognition.

Findings in relation to the literature
Similar to prior studies we found a low uptake rate of PCC.15-17 Our results show that
older age, not having previous children as well as the time it takes to conceive are
significant predictors for PCC use (Table 3). In a study by Oza-Frank et al. data from the
United States Pregnancy Risk Assessment Monitoring System (PRAMS) was used to
analyze a large sample of 64,084 women.15 Their results were consistent with our finding
that older women and women without previous children are more likely to report
PCC use. In addition, their study showed that pregnancy intention, higher household
income, lower levels of education and government insurance facilitated PCC use as
well, however, this was not demonstrated in our study.15 Several other studies report
health insurance to be a predictor for PCC use.13,28 We did not inquire whether women
had health insurance since this is mandatory in the Netherlands. However, costs could
be a predictor as PCC is not always covered by health insurances in the Netherlands.
Multiparity has been frequently associated with a reduction in PCC use, while our
finding that time to pregnancy increases PCC uptake is less well known.29,30 Indeed, we
found that “not getting pregnant as soon as one hoped for” was the most important
motivator for women to consult a healthcare provider (Table 2), which is not surprising
as the possibilities to assess fertility issues are not available elsewhere.
The existing literature provides little insight on information seeking behavior. One
cross-sectional study performed by Stephenson et al. in the UK showed that 66% of
women accessed preconception health information by any means, i.e. from a health
professional, family or friends or other sources, including finding out for themselves.17
Our results show that, for most women, consulting a healthcare provider is additional to
searching for information by themselves. Several studies found that pregnancy intention
alone is not enough to change preconception risk factors.7-10,31,32 Only one prospective
study has been conducted in which women’s compliance with nutrition and lifestyle
recommendations to pregnancy was assessed. They found that only 3.3% of pregnancy
intended women followed the recommendations for alcohol and folic acid.7 Our study
demonstrated that gathering preconception health information increases the likelihood
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of women positively changing their lifestyle prior to pregnancy recognition (Table 4).
We found that self-acquired information from sources other than healthcare providers
already increased the likelihood of women to quit drinking, start using folic acid and
improve their diet prior to pregnancy recognition, while consulting a healthcare
provider was also associated with a higher odds to quit smoking. Although PCC use has
previously been associated with folic acid supplementation and adopting a healthier
diet before conception, our finding that PCC use significantly led to an increased
likelihood of smoking cessation has not been described before.11,13,17 This is promising as
in a study by Homish et al. high stability was found in smoking from the preconception
period through the first trimester.33

Strengths and limitations
Strengths of this study were the high response rate and the specifically developed
questionnaire, which was composed in collaboration with a team of experts and tested
within the target population. A limitation of this study was the use of self-reported,
retrospective measures to assess women’s lifestyle while attempting pregnancy, which
is suggested to negatively affect validity.34 There may have been some recall bias since
women responded to the questionnaire between 4 to 15 months post-conception, but
due to anonymity the average response time from date of conception could not be
reported. However, we did not ask about frequencies and quantities and solely assessed
the presence of risk factors (yes/no questions), which probably will not lead to over- or
underreporting of behavior.34 In addition, our findings regarding preconception risk
factors were in accordance with those of another study performed in the Netherlands,
except for the prevalence of tobacco use which was higher in our study.5 Another
limitation was the use of broad definitions to measure information seeking behavior
and PCC use. This could potentially have overestimated our measure of pregnancy
preparation. We purposefully asked for lifestyle behaviors instead of ‘preconception
care’, as there is lack of one apparent definition that is widely accepted among the
general population. Furthermore, our study population was confined to women who
experienced a recent live birth. We acknowledge that women with a miscarriage or
stillbirth possibly have the greatest preconception risk factors, yet decided to exclude
them out of distressing concerns. Therefore, the prevalence of risky lifestyle during the
preconception period could be underestimated in this study. Although we could not
compare the characteristics of responders and non-responders, our study population
was representative of the local population of Zeist in which most inhabitants are of
Dutch ethnicity, have a high educational level and high household income.35,36 Yet, our
results are less generalizable to some parts of the population in which educational levels
and household incomes may be generally lower and pregnancies may be less often
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planned. Therefore, to confirm our results this study should be repeated in a larger, more
heterogeneous population.

Conclusion and implications for practice
Our findings suggest that motivating women to prepare their pregnancy by gathering
preconception health information is worthwhile. We can derive from our results
that PCC consults are not always required to attain positive changes in women’s
preconception lifestyles. Yet, women can already be motivated to change their lifestyle
based on information they acquired by themselves. Information seeking is related to
positive changes in lifestyle, with PCC use having an extra impact on smoking cessation.
Therefore, we recommend to not solely focus interventions on increasing the use of
PCC, yet providing a suitable offer of preconception health information, which enables
women to properly inform themselves. Since our results show that the Internet is
women’s main information source, the use of e-technology and social media to broadcast
preconception health messages can be promising to reach the target population.
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Abstract
Background. Preconception care (PCC) has the potential to optimize pregnancy
outcomes. However, awareness of PCC amongst the target population is generally
limited and the use of PCC remains low. The objective of this study was to review the
literature on women’s perceptions regarding barriers and facilitators for the use of PCC.
Materials and methods. A systematic search was conducted in MEDLINE, Embase,
CINAHL and PsycINFO for published studies until February 2015. Original qualitative and
quantitative peer-reviewed studies from Western countries in English, holding women’s
perceptions regarding barriers and facilitators for the use of PCC. Data extraction and
analysis was performed using NVivo 10 software. A coding frame was derived from the
findings and applied by two authors. Thematic analysis was employed to identify key
topics and themes.
Results. Twenty-one good-quality articles were included, of which ten qualitative
and eleven quantitative studies. Seven main themes were identified: preconditions,
emotions and beliefs, perceived need, knowledge and experience, social structure,
accessibility and provider characteristics. “Not (fully) planning pregnancy”, “perceived
absence of risks”, “lack of awareness” and “pregnancy experiences” were the most
frequently identified barriers and “believing in the benefits” and “availability of PCC” the
most frequently identified facilitators for PCC use.
Conclusions. Women perceive more barriers than facilitators related to PCC uptake,
which explains why the use of PCC remains low. Our results provide a starting point
to refocus interventions and strategies, aiming on enlarging the awareness, perceived
importance and accessibility of PCC to improve its uptake.
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Introduction
Preconception care (PCC) is an approach to optimize pregnancy outcomes. Antenatal
care often starts too late to prevent serious maternal and child health problems,
as the first gestational weeks are of utmost importance for embryonic growth and
development.1 PCC focuses on the period prior to conception, providing a preventive
window of opportunity to timely alter or eliminate risk factors for adverse pregnancy
outcomes.2, 3 The United States Centers for Disease Control defines PCC as “a set of
interventions that aim to identify and modify biomedical, behavioral and social risks to
a woman’s health or pregnancy outcome through prevention and management”.2 The
key components of PCC include risk assessment, health promotion and medical and
psychosocial interventions.4 Individual PCC counseling may encompass information
about lifestyle, obstetrical history, hereditary diseases, immunization and medication
use.5 The attention for PCC has grown substantially over the past decades and national
guidelines and recommendations have been developed in many western countries.2, 6, 7
Although PCC is increasingly being offered, awareness of PCC amongst the target
population is generally limited and the use of PCC remains low.8 Research indicates that
almost all couples planning pregnancy have at least one risk factor for adverse pregnancy
outcomes and the majority of these risk factors continue to be prevalent during
pregnancy.9, 10 PCC has demonstrated to improve knowledge and change risk behaviors
to optimize future pregnancy outcomes and future health.11-13 Yet, the percentage of
couples seeking or receiving PCC is disappointing. In the United States, the Pregnancy
Risk Assessment Monitoring System (PRAMS) was used to analyze data from 2004-2010
from a large sample of women. Overall, only 31% of women reported receiving PCC or
consulting a healthcare provider prior to conception to prepare for a healthy pregnancy.
Moreover, women with a high risk for adverse pregnancy outcomes were less likely to
have received PCC.14 These findings are consistent with a cross-sectional survey study
amongst pregnant women in the United Kingdom, in which only 27% of women visited
a health professional for advice about getting pregnant.15 Despite several attempts
to improve the uptake of PCC through tailored interventions and preconception care
clinics, it is not clear why women remain hesitant to seek and receive PCC.
In this study we aimed to systematically review the current literature on factors
underlying the differences in PCC uptake. In 2002, Korenbrot et al. conducted the first
systematic review on preconception care, focusing on evidence for its effectiveness.16 In
2011, Delissaint and McKyer performed another systematic review on factors relating
to preconception health status and health behaviors. A critical finding in that review
was that knowledge and awareness do not lead to preconception health practices.17
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Our study builds on their previous work by examining what factors women perceive as
barriers and facilitators for the use of PCC.

Materials and methods
Search strategy
Four databases (MEDLINE, Embase, CINAHL and PsycINFO) were searched for English
peer-reviewed literature up to February 2015. A search syntax was used with a
combination of three groups of keywords: 1) terms defining the domain “preconception
care” 2) terms identifying determinants, such as “factors”, “facilitators” and “barriers”
and 3) terms related to “use”, such as “uptake”, “receipt” and “attendance”. The complete
search syntax is listed in Table 1.

Selection strategy
Two authors (MP and HvS) were responsible for article selection. Both authors
simultaneously screened the first 150 titles and abstracts. Discrepancies for in- or
exclusion were discussed and the selection strategy was further specified. One author
(MP) screened all remaining titles and abstracts. In case of doubt, again both authors
discussed the selection. Subsequently, both authors screened all full-text articles.
The references of included studies were checked for other eligible articles for this
review (snowball method). The following inclusion criteria were applied: original and
peer-reviewed research in English; research from Western countries; qualitative and
quantitative research; research in which participants were women with a pregnancy
wish, pregnant women, women with past pregnancy or women in the reproductive
age (15-44 years); studies describing the use of preconception care; studies describing
women’s perceived barriers and facilitators for the use of PCC. Studies evaluating or
describing the effect of a PCC intervention were excluded. In addition, studies focusing
on a single part of preconception care (for example folic acid supplementation or carrier
screening) were excluded, as well as studies from which only a conference abstract was
available.

Data extraction and analysis
We included both quantitative and qualitative studies. The quality of included articles
was assessed by two authors (MP and HvS), using the Critical Appraisal Skills Program
(CASP) checklist for qualitative articles and the Health Evidence Bulletins – Wales
checklist for quantitative articles.18, 19 There is little empirical evidence on which criteria
exclusion decisions should be based in mixed studies reviews.20 Therefore, we decided
to report on the quality of each article rather than to exclude articles. Moreover, topics
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present in at least two studies were automatically included in the results. Topics present
in only one article were included when the study was judged to be of sufficient quality..
Data extraction and analysis was performed using NVivo 10 software.21 Thematic analysis
was employed to identify key topics and themes.22 One author (MP) developed an initial
coding frame by reading and rereading the extracted findings and subsequently coded
the results into topics and themes. Emergent topics were added when results did not
fit the coding frame. Extraction and coding was verified by a second author (HvS) and
discrepancies were discussed until consensus was attained.
Table 1. Search syntax

4

DOMAIN: preconception, pre-conception, pre-pregnancy, pre-prenatal, periconception, interconception | care,
advice, consult, counseling, assessment, intervention, treatment, referral, screening, diagnosis, prevention,
health promotion, risk assessment.
DETERMINANT: determinant, variable, factor, aspect, motives, motivation, facilitator, barrier, constraint, benefit,
success, fail, advantage, disadvantage, condition, term, decision, reason, choice, attitude, emotion, perception,
perspective, intention, subjective, belief, wish, fear, value, norm, need, influence, awareness, ethics, moral,
importance, ability, access, inform, knowledge, skill, self-efficacy.
OUTCOME: use, usage, utilization, reach, receipt, uptake, attend, visit, participation, acceptance.

Results
Studies included
The literature search generated a total of 2260 results. Seventeen publications met all
inclusion criteria and the snowball method added four more articles (Figure 1). In total,
twenty-one articles were included for analysis of which ten with a qualitative design
and eleven with a quantitative design. All studies were carried out in Western countries.
In ten of the articles a specific target group was sampled: women with pregestational
diabetes, infertility patients, African-American women and Mexican-American women.
The characteristics of the included studies are displayed in Table 2.

Quality of reviewed articles
Most studies met the criteria from the quality appraisal checklists. The checklist for
qualitative articles contained one item, i.e. the adequate consideration of the relationship
between the researcher and study participants, that was met in only one study.33 The
other studies did not provide sufficient information on this matter. The method of
analysis was not described in two quantitative studies and one qualitative study.27, 29, 33
The two quantitative studies only used descriptive analyses and no statistical tests to
report on their results.27, 29 Therefore, not meeting this criterion was considered of minor
influence on the quality of these articles. The qualitative study used the participatory
research process and did elaborate on the application of this method. However, the
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Figure 1. Flow chart of article selection process

authors did not describe how they further analyzed the retrieved “webs of ideas”, but
did present participant quotations to support authors’ interpretations.33 Therefore, we
decided to use the results under the condition that topics had to be present in at least
one other article. Only one quantitative study explicitly considered possible confounding
and bias, which may be due to the descriptive character of the articles.26 Three other
studies did report on moderator variables or used a multiple regression model to
investigate associations between variables.24, 30, 36 We could not retrieve whether ethics
were considered in all studies, as eleven of the twenty-one articles did not report on
ethics. Either comprehensive description on obtaining informed consent of participants
or institutional review board approval was lacking in these studies.5, 23, 27, 28, 31-33, 36-38, 40
Nine studies met all the criteria from the quality appraisal checklists.8, 24-26, 30, 34, 35, 39, 41 Yet,
the overall quality of all included studies was good and adequately reported.

Synthesis of the findings
Seven major themes were derived from thematic analysis: preconditions, emotions
and beliefs, perceived need, knowledge and experience, social structure, accessibility,
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and provider characteristics. Table 3 provides an overview of themes and topics
in the included studies, classified into barriers (-) and facilitators (+) for the use of
preconception care. More barriers than facilitators were identified in the included
studies. The most frequently identified barriers were: “lack of awareness”, “perceived
absence of risks”, “pregnancy experiences” and “not (fully) planning pregnancy”. The
most frequently identified facilitators were: “believing in the benefits” and “availability
of PCC”. A description of the findings is given below.

Theme 1: Preconditions
We identified “interest” as one of the facilitators to engage in PCC. Six included studies
reported that most women are interested in PCC with percentages ranging from 54%
to 86%.24, 26-29, 38, 39, 41 Women should know about the existence of PCC in order to decide
upon using PCC, therefore “lack of awareness” was identified as a barrier for the use of
PCC. Eight studies stipulate lack of awareness and unfamiliarity with the concept of
PCC.23, 31-35, 37, 41 Charron-Prochownik et al. performed a study among adolescent women
with diabetes. One of their most significant findings was the strong association (p≤0.01)
between initial awareness of PCC and seeking PCC.24 However, 65% of the respondents
in this study stated they never heard of PCC.25 Other studies report that the idea of
PCC is foreign to many women, feels abstract or that the term “preconception care” is
too clinical and puts women off.23, 35, 37 Despite the possibilities of birth control, many
pregnancies in Western countries remain unplanned. “Not (fully) planning pregnancy”
was identified as an important barrier for attending PCC, as mentioned in eight of the
included articles.23, 27, 28, 32, 34, 37, 38, 41 Illustratively, de Jong-Potjer et al. and Elsinga et al.
found that the major reason (54-67%) for refusing PCC was that women had no wish
for (another) pregnancy.27, 28 Several studies describe the phase between pregnancy
planning and actual conception to be indistinct: women do not always make a strategic
decision to conceive, convince themselves they are sterile or conceive sooner than
expected.23, 32, 37, 38

Theme 2: Emotions and beliefs
The “wish for secrecy” is mentioned in two articles as a barrier for PCC use.37, 38 Many
women prefer to keep their pregnancy plans intimate between them and their partners,
which affects their willingness to tell others, including health professionals.37, 38 Moreover,
women “wish for normality” as they feel that the process of getting pregnant should
be surrounded by “natural” and “romantic” values and should not become artificial.38
Especially women with pregestational diabetes, who already are in the medical realm,
wish to have a normal and positive experience of conception and pregnancy, which
could be endangered by too much monitoring following PCC.32

74

CHAPTER 4

| Women’s motives to not use PCC

Five studies reported feelings of “anxiety and fears” which could interfere with
the use of PCC. These include personal fears, such as fear for disappointment, the
unknown and blood withdrawal.32, 33, 36 Moreover, women experience fears in relation
to healthcare providers, such as fear to ask questions, fear for embarrassment, fear
of being labeled, judged or lectured and fear that confidential information might
be passed on to relatives.33, 34, 37 We identified “believing in the benefits” as one of the
most imperative facilitators for the uptake of PCC, as it was mentioned in ten included
studies.5, 8, 24, 26, 30, 32, 33, 35, 37, 38 Although perceived lack of control over birth outcomes could
be an issue, seven studies report that optimizing the health of mother and child is an
important motive for women to engage in PCC.8, 24, 26, 30, 32, 33, 35 In addition, three studies
report that the prospect of being better informed by health providers also contributes
to the belief that PCC is beneficial.5, 37, 38

Theme 3: Perceived need
The “perceived relevance and importance” of PCC was predominantly identified as a
barrier for PCC uptake in this review. Yet, there was lack of consensus in the literature
as the percentages of women who regarded PCC to be important fluctuated from <40%
to 99%.29, 31, 36, 39, 40 A possible explanation for these contradictory findings provided by
the literature is that women do not regard PCC relevant to themselves, but do consider
PCC useful for other women.5, 32, 37, 38 Six studies report on this “perceived absence of
risks” and perceived healthy lifestyle among women, which minimized their need of
PCC.5, 8, 23, 33, 37, 38 Illustratively, in the study by van der Zee et al., women reported to have
conducted their own risk analysis and concluded they were “safe” or could handle the
risk .38 This perception generally changes when women become pregnant, as risks then
become relevant and seeking care is recognized as a necessary subsequent step.8, 37
Women tend to perceive conception as a normal event that most women go through
and they associate seeing a healthcare provider with health problems and acute care.8, 23
Therefore, “medicalization of conception” was identified as an inhibiting factor for PCC
use, as women do not perceive a need for medical attention prior to conception and
wish for less medical input.8, 23, 32 By contrast, in case of “fertility concerns” PCC is generally
considered relevant and appropriate, although Murphy et al. found that both realistic
and perceived fertility concerns could also act as an impeding factor for PCC out of fear
for negative advice.5, 23, 32, 37, 38

Theme 4: Knowledge and experience
“Perceived sufficient knowledge” constitutes an important barrier in PCC-attendance
as this factor was reported in five studies.5, 8, 28, 38, 41 In the studies by van der Zee et al.
and Mazza et al., women reported they had already found the relevant information
in books, on the internet or from friends and family.8, 38 Eight studies mentioned “past
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pregnancy experiences” as an impeding factor for PCC use as well, as women feel they are
experienced mothers, already knowing about PCC issues.5, 8, 32, 36-38, 40, 41 There are mixed
messages in the literature regarding experience with poor pregnancy outcomes, as one
study found that this factor contributed to PCC use, whereas two other studies found
opposite results.23, 32, 36

Theme 5: Social structure
Four articles reported “social support” as a facilitator for PCC use.30, 33, 35, 36 Although
non-significant, in the studies by Temel et al. and Janz et al. the majority of women
reported their partner’s opinion to be very important.30, 36 By contrast, “social pressure”
could interfere with women’s willingness to use PCC.32, 36-38 An important reason to keep
secrecy is that women do not want to create expectations they will not be able to meet
and do not want other people to involve or inquire about their pregnancy plans.32, 38
Apart from this, “religion” might also inhibit PCC attendance, as some communities may
sanction “conception” only in marriage.36, 37

Theme 6: Accessibility
The accessibility of preconception care has major influence on its uptake, as difficulty
accessing PCC makes it more difficult to use PCC services. “Logistical concerns”, such
as living in rural areas and travel issues, make PCC less accessible.8, 32, 41 Three studies
indicate that “lack of adequate finances” impedes on PCC uptake.8, 32, 35 However, in one
study performed in the UK women did not perceive money as inhibiting, because health
care is free in this country.34 Another barrier reported by four studies is that women
find it difficult to commit their “time and effort” to PCC.32, 33, 36, 41 This seems especially
the case when other commitments compound women’s demands, such as taking care
of their other children.33, 37 We found that the way in which PCC is offered within the
healthcare system, either demand or supply driven, can make a substantial difference
for the uptake of PCC. The results of seven studies suggest that provider encouragement
and the “active offer of PCC” facilitates uptake.8, 27, 28, 30, 35, 37, 40 However, five studies show
that in daily practice women are mostly “not being offered PCC” by healthcare providers
and information is not as readily available.8, 29, 33-35 Illustratively, Frey and Files report that
only 39% of their respondents could ever recall their physician discussing preconception
health.29 Moreover, the opportunistic offer of PCC during general practice may not
always be appreciated.32, 40 Wallace et al. found that acceptability was substantially lower
the less closely the original visit related to pregnancy.40 Discussing PCC is perceived
more appropriate during ob/gyn appointments or while consulting the general practice
for contraception or pap smears.35, 40
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Theme 7: Provider characteristics
Preconception care counseling can be delivered by several health care providers, such
as GP’s, practice nurses, midwifes and gynecologists. Some specific characteristics of
these providers matter for women in their decision to use PCC. An example is that some
women prefer to speak with “female providers”.34, 37 Four studies report that “positive
provider attitudes” contribute to PCC use, such as professional support, reassurance,
encouragement, respect, trust and confidentiality.30, 33, 37, 38 By contrast, “negative
provider attitudes” were mentioned as barriers for PCC use in two studies and concerned
perceptions of providers being non-reliable, judging, stereotyping controlling, directive,
restrictive, authoritative or unsupportive of women’s needs.34, 37 Moreover, three studies
reported on “communication issues with providers”, which we identified as barriers for
PCC use.34, 37 “Previous negative experiences with health services” was mentioned a reason
for non-attending PCC in three studies, while “previous positive experiences with health
services” and being formerly involved with PCC were factors that contribute to the use
of PCC.8, 32-34 One study found that women were generally positive about the prospect
of greater PCC due to continuity of positive provider relationships.37 Correspondingly,
not having such an ongoing provider relationship was suggested to be a barrier PCC
uptake.8, 34

Discussion
Main findings
To the best of our knowledge, this is the first systematic review of studies on women’s
perceptions of barriers and facilitators for the use of preconception care. The aim of
the review was to identify factors that underlie the differences in PCC uptake. Thematic
analysis distinguished seven themes that are important for women in their consideration
to use PCC: preconditions, emotions and beliefs, perceived need, experience, social
structure, accessibility, and provider characteristics. These findings are rigorous, as
we included 21 good-quality articles, both qualitative and quantitative studies, and
attained data-saturation during analysis.
Our findings indicate that factors women perceive as relevant for PCC uptake are
predominantly barriers, which explains why the use of PCC remains low. Strikingly,
almost all identified barriers and facilitators relate to the same topics and themes. For
example, already having children was identified a barrier, while not having children
was identified a facilitator for PCC uptake. This indicates that our dichotomous
categorization into barriers and facilitators in reality is more a continuum, as women
might shift their perceptions depending on time and context. Furthermore, the
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identified factors interrelate, which suggests that deciding on the use of PCC is a subtle
process, determined by the presence of preconditions, women’s beliefs, perceptions and
experiences, given the availability and context in which PCC is provided.

Findings in relation the literature
The Andersen Behavioral Model of Health Services Use can be applied to reflect on
the themes and topics identified by this systematic review. This model supposes that
healthcare utilization is a function of three determinants: predisposing characteristics
(demographic, social and health belief factors), enabling resources (health system and
organizational characteristics, financial and personal factors) and need (perceived and
evaluated need).42 Interestingly, the majority of both barriers and facilitators identified
in this review correspond with Andersen’s category of predisposing characteristics. This
suggests that most factors related to PCC use have limited amenability to change, as
they are fixed within the intrapersonal level. The barriers for PCC use most frequently
identified in this review were “lack of awareness”, “perceived absence of risks”, “pregnancy
experiences” and “not (fully) planning pregnancy”. The most frequently identified
facilitators were: “believing in the benefits” and “availability of PCC”. Of these factors,
“availability of PCC” was reported in the included studies to be both a barrier and
facilitator factor. Given this, and the fact that this factor is an enabling resource on the
organizational level, we single out “availability of PCC” as the factor most inclined to
change by interventions and strategies.
Our findings indicate that perceived absence of risks is one of the most important
barriers for PCC use, although evidence shows that almost all couples planning for
pregnancy have at least one risk factor for adverse pregnancy outcomes.9 Moreover,
several studies indicate that levels of knowledge regarding preconception health are
high among women planning for pregnancy.11, 26, 29, 39, 43 Yet, evidence suggests that
while PCC is effective to change risky health behaviors, having knowledge alone is not
enough.11-13, 43 Therefore, an increase in the awareness and perceived importance of PCC
is desirable. We recommend developing communication and marketing strategies to
increase women’s awareness that PCC is important to all couples planning pregnancy.
Our findings suggest that promotional messages should focus on highlighting possible
risks and emphasizing on the benefits associated with PCC, which was indicated as the
most important motivator for women to engage in PCC.
However, marketing strategies will not reach all women, as many pregnancies in Western
countries remain unplanned.44 In the US 51% of the pregnancies are unintended.45 In the
UK these percentages are lower, approximately 16% of pregnancies are unplanned and
about 29% is ambivalent.46 This review shows that the intention to become pregnant
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is indeed more a continuum between planned and unplanned, which is supported by
other studies.47-50 To not miss women who are not (fully) planning pregnancy, it is widely
recommended for providers to focus on all women of childbearing age by offering PCC
opportunistically during other health encounters.1-3, 51 However, our findings indicate
that to date the integration of PCC with primary health care is far from routine. Moreover,
we found that although actively offering PCC has the potential to motivate women, it
may not always be appreciated. Therefore, we recommend to enlarge the availability
of PCC by investing in other means of delivery, such as walk-in-hours, group sessions
and online consultation. A recent systematic review indicates there is no consensus
on how PCC should best be delivered, due to heterogeneity of risk factors, health
systems and strategies.52 Moreover, other studies support our finding that practical
constraints and provider characteristics also play an important role in the accessibility
of PCC services, such as costs, distance, time and effort, trust, the quality of provider
relationships and previous health services experiences.53-58 Therefore, we recommend to
design interventions with specific attention to local situations by diminishing possible
logistical and financial barriers and enlarging the offer of PCC. From this perspective, we
consider it useful to introduce core preconception wellness measures at the initiation of
prenatal care, including pregnancy intention and access to care, as advocated by Frayne
et al. in a recent publication.59 These healthcare system measures allow to compare the
aforementioned regional differences in PCC practice and monitor improvements over
time.

Strengths and limitations
A strength of this review lies in the extensive search strategy, using four databases from
different fields of medical health care and social sciences. Moreover, there was good
representation of the main themes in the majority of included studies and all topics
were present in at least two studies and saturation was achieved. We carried out a mixed
studies review by including both quantitative and qualitative articles. The strength of
this approach is that it allows for more extensive and in-depth understanding. The use of
thematic analysis allowed us to identify key topics and themes. Yet, combining qualitative
and quantitative results might be challenging as interpretation and generalization goes
across different designs and data collection methods. Therefore, two authors contributed
to data analysis which enlarged rigour. Moreover, almost all qualitative studies included
participant quotations to support authors’ interpretations which enhanced analysis.
The degree to which quantitative and qualitative results could be integrated was also
high. All themes and almost all topics were present in both quantitative and qualitative
research (Table 3). One article did not entirely meet the criteria of the checklist used for
quality appraisal.33 However, their results did contribute to our data, as it supported our
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findings for ten topics in six themes. As these topics were present in other studies as
well, the contribution was considered supportive rather than decisive.
Ten of the twenty-one included articles concerned specific populations, with an
overrepresentation of women with diabetes mellitus. These women might have different
perceptions compared to the general population, as they have higher risks for adverse
pregnancy outcomes and have regular health encounters. Another limitation was that
we only included studies from Western countries. Our rationale was that experiences
from women in non-Western and Western countries are incomparable, due to differences
in health care systems, living standards and health issues. However, we found that these
differences also exist between Western countries, as the affordability and availability of
PCC closely relates to the organization of primary care and billing and reimbursement
options within the health insurance system.1, 60 Although topics regarding the
accessibility of PCC were presented by studies conducted in multiple countries (USA, UK,
the Netherlands, Ireland and Australia) the generalizability of our findings is limited, as
perceptions might vary between countries.8, 27-30, 32-37, 40, 41 Therefore it is recommended to
carefully account for the local situation while designing interventions and to introduce
preconception baseline measures to allow for monitoring and comparison between
regions.

Conclusion and implications for practice
This review illustrates that deciding on the use of PCC is a subtle process, determined by
the presence of preconditions, women’s beliefs, perceptions and experiences, given the
availability and context in which PCC is provided. We are confident that our findings are
rigorous, as they are supported by 21 good-quality studies and saturation of both themes
and topics was achieved. Our results show that PCC misses its potential by the current
way in which it is offered, as many pregnancies remain unplanned and couples tend to
keep their pregnancy wish secret. Thus, it is recommended to enlarge the availability
of PCC by investing in other means of delivery, while paying specific attention to local
situations and subpopulations. Moreover, we recommend to enlarge the awareness and
perceived importance of PCC by means of promotional messages, highlighting possible
risks and emphasizing on the benefits associated with PCC. Our results contribute to the
literature by providing a starting point to refocus interventions and strategies aimed at
improving PCC uptake by taking into account factors that women perceive as barriers
and facilitators. We urge to apply these recommendations to both current and future
policy in order for PCC to reach its potential. A paradigm shift is needed for PCC to
become as self-evident as prenatal care and to improve the health of future generations.
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Abstract
Background. The attention for preconception care (PCC) has grown substantially in
recent years, yet the implementation of PCC appears challenging as uptake rates remain
low. The objective of this study was to assess parental perspectives on how PCC should
be provided.
Materials and methods. Recruitment of participants took place among couples
who received antenatal care at a Dutch community midwifery practice. In June and
September 2014, five focus group discussions were held with 29 women and one focus
group with 5 men. Thematic analysis was conducted using NVivo 10 software.
Results. Participants were generally unfamiliar with the concept of PCC. It was proposed
to raise awareness by means of a promotional campaign, stipulating that PCC is suited
for every couple with a (future) child wish. Suggestions were made to display marketing
materials in both formal and informal (local community) settings. Addressing existing
social networks and raising social dialogue was expected to be most efficient. It was
recommended to make PCC more accessible by offering multiple forms and to involve
male partners. Opportunistic offering PCC by healthcare providers was considered more
acceptable when the subject was deliberately raised, for example while discussing
contraceptives, lifestyle risks or drug prescriptions. GP’s or midwifes were regarded
the most suitable PCC providers, however provider characteristics such as experience,
empathy and communication skills were considered more important.
Conclusions. This study showed that from the parental perspective it is recommended
to address every couple with a (future) child wish by means of enlarging the awareness
and accessibility of PCC.
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Introduction
Preconception care (PCC) has the potential to timely address risk factors that may
adversely affect maternal and child health.1,2 PCC has previously been defined as “a set
of interventions that aim to identify and modify medical, behavioral and social risks to a
woman’s health or pregnancy outcome through prevention and management”.1 PCC can
be conducted in various ways and is multidisciplinary, as it incorporates lifestyle, illness,
medication, genetic factors, mental health and working conditions.2-4
The attention for PCC has grown substantially in recent years, yet in most countries it
has not become part of routine practice and the use of PCC among prospective parents
remains low.5-11 One of the major challenges regarding PCC is to identify how it can best
be delivered in order to improve its uptake.12 Few studies have been conducted on this
matter and mostly primarily aimed at the views of healthcare providers. Research on
parental attitudes is often bound to women’s motives for (not) participating in PCC
and shows that perceived sufficient knowledge, lack of awareness and planning issues
inhibit the uptake of PCC.3,8,13,14 Yet, the literature regarding parental perspectives on the
delivery of PCC is scant and almost always only performed among women. More insight
into both women’s and men’s experiences and needs for the delivery of PCC is essential
for the successful implementation of PCC. Therefore, the objective of this study was to
assess parental perspectives on how PCC should be provided.

Materials and methods
Study sample
Participants were recruited from the only community midwifery practice in the suburban
municipality Zeist, the Netherlands. Recruitment took place among respondents of a
questionnaire study (n=283) regarding PCC, which was held from February-April 2014.
Those were women who gave birth to a live-born between January and September
2013. After completion of the questionnaire, 105 women (37.1%) gave consent to be
invited for a focus group discussion regarding PCC. We allocated these women to five
recruitment pools, based on their medical risk, educational level and ethnicity, and
invited them by telephone to participate in a focus group (Figure 1). Two weeks prior to
the session, participants received an information letter containing practical information.
Participating women were also asked to recruit their male partners for participation in
a focus group with men. When consent was obtained, the male partner was included.
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Data collection and definition
Six focus group sessions were held in June and September 2014 at the Midwifery Center
Zeist with 29 women and 5 men (Figure 1). The sessions were guided by a trained
moderator (MP) and an assistant (HvS, WK), experienced in conducting group discussion
interviews. To maintain consistency, the focus groups with women were conducted by
the same female moderator. A male moderator, who has a vast experience in moderating
male discussion groups, conducted the focus group with men. None of the participants
had former involvement with the researchers. Before commencement of the focus groups,
objectives, format, anonymity and the concept of PCC were explained. Preconception
care was defined as: “all kinds of care and information you receive, before you conceive,
to prepare your pregnancy as good as possible”. The focus groups took 90 minutes and
consisted of two main parts: 1) motives to participate in PCC and 2) perspectives and
needs for the delivery of PCC. Both parts were structured by 3-4 main questions and
conducted in a conversation-like manner. All participants were parents at the time of
the sessions and were asked to answer questions in retrospect regarding the pregnancy
of their latest child. This study has been approved by the Medical Ethical Review Board
of the UMC Utrecht (protocol no. 13-475) and all participants gave informed consent to
participate.

Data analyses
The focus groups were audiotaped and transcribed verbatim. NVivo 10 software was
used to extract and analyze the data.15 Thematic analysis was employed to identify key
issues and themes.16 One author (MP) developed an initial coding frame by reading
and rereading the extracted findings. Additional topics that emerged from reviewing
the transcripts were used to refine the initial coding frame. Extraction and coding was
verified by a second author (HvS). Discrepancies were discussed until consensus was
attained and both authors agreed on final analyses.

Results
Study participants
All participants were residents of the municipality of Zeist. Thirty-one participants were
Dutch and three participants originated from non-Western countries, i.e. China, Turkey
and Afghanistan respectively. The average age was 33 years, ranging from 27 to 45
years. Ten women had a higher risk for pregnancy complications preceding their latest
pregnancy, which concerned either a lifestyle risk (smoking, using alcohol or being
overweight), a medical risk (prior pregnancy complications, chronic/hereditary illness
or medication use), or both.
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Women who gave birth between January and
September 2013 and received care from the
Midwifery Center Zeist (n=455)

Respondents to questionnaire regarding PCC
(n=283)
Women who gave permission to be invited for a
focus group (n=105)

Women who consented to participate (n=41)
Cancellation and no-show (n=12)
Focus group session
1. Women with a non-Dutch ethnic background
2. Women with a known medical risk
3. Women with a known lifestyle risk
4. Women with a low-medium educational level
5. Women with a high educational level

Participants
3
5
5
4
12

Focus group session
6. Male partners

Participants
5

5

Figure 1. Recruitment of study participants

The concept of “preconception care”
In all focus group sessions, both women and men were generally unfamiliar with PCC. The
common notion was that couples have to try to conceive for over one year before they
are allowed to consult a healthcare provider. Many participants had no clear idea of the
concept of PCC and experienced difficulties understanding the phrase “Preconception
Care”. Almost all participants considered PCC suitable in the presence of certain risk
factors (fertility problems, previous pregnancy complications, higher age, chronic
illness, hereditary diseases and lifestyle issues, such as being overweight, smoking,
alcohol or drug use), as these factors may require professional advice. Envisaging the
relevance of PCC for all couples contemplating pregnancy was not as straightforward.
Being young, healthy and already having children diminished the perceived need for
PCC. In four focus group sessions, it was proposed to raise awareness by promoting PCC
as a common type of care for every couple with a (future) child wish, stipulating that it is
not necessary to wait until fertility issues arise.
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The value of preconception care
Most women mentioned the Internet as their primary source of information regarding
preconception health and were able to retrieve reliable preconception health information
online. Especially higher educated women found themselves capable of segregating
objective from subjective information online. Some lower to middle educated women
acknowledged the presence of many social platforms and unreliable websites which
have the potential to induce anxiety. Yet, in the majority of the focus group sessions both
men and women expressed that a preconception consult with a healthcare provider
could be valuable, as professional information was considered reliable and up-to-date.
Moreover, personal contact was appreciated as it allows for dialogue, asking questions
and suited applicable information. Some participants even believed that the prospect of
PCC could relieve stress. Men especially valued the possibility of support and guidance
and the opportunity to discuss any concerns or doubts. They felt to be branched at the
sideline as women are considered the center of attention during pregnancy. Both men
and women felt that men should be more involved in the pregnancy process, including
the preconception period.

Intrinsic motivation and responsibility for PCC
Women expressed that their intrinsic motivators to use PCC are pregnancy preparation,
having a healthy pregnancy, becoming a healthy mother and having a healthy baby.
Optimizing the chances of one’s future child was the major reason to attend a PCC
consult, as it was mentioned in four focus group sessions. Moreover, women stipulated
that they felt responsible for their pregnancy and their choices on lifestyle matters, to
resist temptations such as smoking and alcohol use and to change their eating habits
during pregnancy. A few women believed that health professionals have a responsibility
as well to inform their patients regarding their future pregnancy, especially when this
professional is aware of the presence of (lifestyle) risks.

Natural process & privacy
During focus group sessions, it was expressed that pregnancies are not always
deliberately planned. Conceiving sooner than expected hindered some women to seek
out PCC. Both men and women expressed having a planning attitude of “let things
happen” and “we will see”. Men acknowledged that it is in their nature to react rather
than to prepare. Apart from this, in one focus group session it was suggested that PCC
could induce stress, make pregnancy plans too real and thereby interfere with the
natural process of becoming pregnant. By contrast, one woman valued PCC as it could
actually prevent her from going into the medical realm. In four focus group sessions,
women emphasized that their pregnancy wish was an intimate decision between them
and their partners. They were reluctant to share their plans with other people, including
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Box 1. Quotes from the focus group sessions
The Concept of Preconception Care
F3, P4, female. “Well, I was a bit sober about it. I thought I’m only trying for 6 months now, so there’s no need
to visit a midwife yet. But indeed, when it gets promoted that you can visit them from the moment
you’re seriously considering [pregnancy], then the step to go would be easier. I would’ve attended
[PCC].”
F3, P2, female. “Often people think you have to try for yourself first. I think that when it [PCC] gets more
accessible, people will attend sooner. People make it too big. I would have probably attended as well.”
The value of Preconception Care
F3, P1, female. “I always get kind of afraid from these blogs and forums. It’s all kind of hysterical. One person
tells this and the other person tells that, I never believe in those things and prefer to get my information
from professionals.”
F1, P4, female. “I would value the customized information. On the Internet you read general things and
advices. I would like to get specific information for my own situation, for my uncertainties and feeling
of, well, fear. Customized care.”
F6, P3, male. “I think that men are more hesitant to go. Maybe they think: well if my wife knows, I will hear it
from her. They might be less enthusiastic to attend, while it is very important that men do.”
Intrinsic motivation and responsibility for PCC
F1, P1, female. “That you can deliver a healthy child, in a way that is healthy for you as a woman.”
F2, P2, female. “You are responsible. Eventually you knowingly made the choice for a baby. It doesn’t happen
suddenly. It is a living being in your belly and personally I think that you have to behave responsibly.”
F5, P5, female. “I am convinced that a health professional has a relationship with his patient that goes
beyond the patient’s demands. You should strive for optimal care which sometimes includes giving
unsolicited advice.”

health professionals. This wish for secrecy was reflected in three focus group session in
which women’s fear and shame was discussed to be spotted by relatives or acquaintances
in the waiting room of a midwifery practice or gynecologist office. Yet, the waiting room
of a GP was considered less intimidating, as one could visit the GP for a variety of other
reasons than pregnancy plans. Still, women admitted to prefer the privacy of their own
home to search for information. Therefore, it was suggested to offer PCC in alternative
forms through the use of e-health. To guarantee anonymity, one woman suggested PCC
to be offered in another municipality.

PCC in social context
Participants felt that PCC should become just as self-evident as prenatal care. In four
focus groups, it was urged for PCC to become a more common, usual, and standard type
of care for every couple with a (future) child wish. Preferably, attending PCC becomes an
obvious step, like midwifery visits once pregnancy occurs. To accomplish this, raising the
social dialogue for PCC was considered useful. In two focus group sessions, participants
expressed that word-of-mouth marketing would be a good way to enlarge awareness.
Although privacy was identified as an interfering factor to openly discuss current
pregnancy attempts, women explained that it is common to discuss issues regarding
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pregnancy and childbirth with relatives, female friends and wider social circles. In one
focus group session it was suggested that, when women start to point out the relevance
and need for PCC to each other, the responsibility for PCC could be shared socially. In
all focus group sessions, it was proposed to send promotional messages through formal
and informal channels and to use existing social networks and community settings. In
addition to formal and healthcare related settings, suggestions were made to display
marketing materials in schools, community centers, day care facilities, city hall, public
places, mosques, churches, grocery stores, the library, the cinema, gyms, the swimming
pool, etc.
Box 2. Quotes from the focus group sessions
Natural process & privacy
F6, P4, male. “I looked at it quite loosely. We, my wife and I, just decided on one night while sitting at the
couch “lets become parents”. That was it. My wife got pregnant very quickly and we didn’t look at the
Internet at all. We just let it happen. That was just it. We didn’t want to let ourselves drive crazy.”
F5, P5, female. “I want to let it go naturally. It is a natural process. It is a choice in your relation, in your life.
If I’m so occupied with it in advance, it might become a hyperfocus and the spontaneity gets lost.”
F1, P9, female. “The wish for children is really close. Then you think of your partner, but no one else. I think
that such a private moment, the pre-phase, that I don’t have to discuss this with an outsider.”
PCC in social context
F2, P3, female. “When I know that a girlfriend has a pregnancy wish, I explain to her what things she should
be aware of. I emphasize that she can do tests to make sure she will have a healthy child. I tell this to
everyone, every friend or women that I see in my surroundings of family and friends.”
F1, P12, female. “Well, you could make it a standard kind of care, so your female friends don’t laugh at you
when you visit such an office hour but think “wow maybe I should consider that too”. You could make it
standard, within the whole package of pregnancy, labor and child welfare.
The acceptability of opportunistic PCC
F4, P1, female. “I think that it’s hard for healthcare providers to estimate what the right timing is and how to
address the issue, because it can be sensitive. That makes this more difficult compared to care during
the pregnancy.”
F4, P5, female. “You go the GP with a reason, for example sinusitis and you get antibiotics. The GP could
carefully raise: “I don’t know if you are considering children, but know that you should pay attention
with this medication or do you have any other questions about that”. That way you create an entry.”
F6, P3, male. “I find it appropriate to raise this subject when side-effect from medication or overweight is
discussed. Then I would accept this more compared to raising it out of the blue after a treatment.”

The acceptability of opportunistic PCC
There were contrasting views among both men and women regarding the acceptability
of health professionals opportunistically offering PCC. Approximately half of the
participants felt the inquiry about pregnancy plans to be meddlesome, confronting or
even painful. The other half of the participants had the opinion that more information
would not be harmful and that it is up to a couple to decide to act upon this information.
However, it was acknowledged that it may be hard for professionals to estimate whether
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future pregnancy plans are in order. Commonly, opportunistically offering PCC by
healthcare providers was considered more acceptable when the subject was deliberately
raised, for example while discussing contraceptives, pap smears, chronic illness, lifestyle
risks or drug prescriptions. Men clearly expressed not to appreciate an “out of the blue”
question regarding their wish to conceive.

Practical issues & forms of PCC
In all focus group sessions, it was recommended to make PCC more accessible by
offering multiple forms: group sessions, individual consultations, walk-in-hours and
online sessions. Participants advised to make PCC available for everyone, addressing a
wider public, while offering customized care. During one focus group session, it came
across that PCC was expected to be time-consuming, making it difficult to attend in
women’s already busy lives. Additionally, some participants felt reluctant to bother
health professionals with a high workload with questions regarding PCC. Walk-in-hours,
telephone consultation, e-mail and Skype were proposed as less time consuming
alternatives for PCC.

Provider characteristics
The majority of participants regarded GP’s or midwives the most suitable PCC providers,
while gynecologists, dieticians, physiotherapists, social workers and pharmacists were
less frequently mentioned. The GP was denoted as the first health professional by whom
PCC could be discussed confidently, as GP’s were considered most familiar, knowing
about the family situation and the presence of risks factors, diseases or medication.
By contrast, some participants felt more at ease discussing their pregnancy plans
with an outsider, a professional who is unaware of their personal situation. Above all,
individual provider characteristics such as experience, empathy and communication
skills were regarded most important. In one focus group session, participants stressed
that messages will not come across by information alone, but that cogency is needed to
accomplish lifestyle changes.

Differences in subgroups
The highly educated subgroup was most explicit in the opinion that PCC is suited for
other people with risks. Moreover, participants from this subgroup experienced a lesser
need for PCC as they found themselves very capable of retrieving the right preconception
health information. From all subgroups, the non-western ethnicity subgroup valued
the involvement of the social network the most, as they elaborated on social dialogue,
mouth-of-worth marketing and social responsibility. The male subgroup discussion did
not yield any new themes other than topics men would like to discuss during a PCC
consult, such as how to support their female partner during pregnancy.
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Box 3. Quotes from the focus group sessions
Practical issues & forms of PCC
F3, P3, female. “You could also do both consultations and group sessions. Some people prefer it the one
way, other people the other way. Some people might prefer the anonymity of a group, without any
obligations, without the need to make an appointment. Then they can already get some information
and if they have any specific questions they can make an appointment.”
F1, P4, female. “I think you should make it accessible and available for everyone and then offer customized
care for the patient in question.”
Provider characteristics
F3, P1, female. “It think that the GP should take the lead. In this regard, the GP is most familiar and knows
about history and perhaps about smoking, drugs. The GP refers for other health issues as well, so I think
it‘s logical. He could give advice, for example to visit a group session.”
F1, P9, female. “I could image that when you have tough questions, that it has to do with feeling as well.
Maybe more than you sometimes think. The conversations I had with midwives were of much more
value because they touched me by their experience. When it comes to behavior or lifestyle you have to
make choices, then it is an advantage when a professional really touches you.”
F2, P2, female. “I think people listen better to a GP or midwife then to someone they know from their
neighborhood. They come through professionally and could explain the importance in a different
manner.”

Discussion
Main findings
This study showed that (future) parents recommend to address every couple with a
(future) child wish by means of enlarging the awareness and accessibility of PCC. In order
to enlarge the awareness, it was recommended to address existing social networks, to
raise the social dialogue, and to conduct promotional campaigns regarding PCC. In order
to improve the accessibility of PCC, it was suggested to simultaneously offer multiple
forms: group sessions, individual consultations, walk-in-hours and online sessions, and to
involve male partners. From the parental perspective, the acceptability of opportunistic
offering PCC depends on the setting, context and provider characteristics.

Findings in relation to the literature
Corresponding with the findings of other studies on women’s views, our results showed
that PCC is a rather unfamiliar concept.14,17-21 Once aware of PCC, parents appraised
the potential benefit to their future child’s health, although PCC was regarded more
appropriate for couples with risk factors or fertility issues. Other studies confirm that
women tend not to consider themselves as a target group for PCC.3,8,13,14,17,20,21 One of
our particular findings was the perception that couples have to try to conceive for over
one year before they are allowed to consult a healthcare provider. Moreover, our study
demonstrates that subjective norms, such as planning, privacy and medicalization
may interfere with the intention to attend PCC. In accordance to our results, Van der
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Zee et al. explored women’s hesitancy to seek preconception counseling and found
that subjective norms around the process of becoming pregnant may conflict with
the practice of PCC.13 In a study by Hosli et al. one of three most important motives for
women not to respond to an invitation for PCC was perceived sufficient knowledge.3
Although our subjects were all experienced parents, this theme did not emerge in our
focus groups. The Internet was frequently consulted, yet having a PCC consult with a
healthcare provider was still considered of added value as it allows for dialogue and
suited, reliable information.
The literature regarding parental perspectives on the delivery of PCC is scant. This study
provides recommendations and tools from the parental perspective to improve the
uptake of PCC. Our study reveals that, according to parents, investing in the accessibility
of PCC could positively affect uptake rates. Corresponding our findings, PCC was expected
to be time-consuming in three other studies on PCC attendance.17,19,22 Therefore, it
was encouraged to expand on ways in which PCC is currently offered, by introducing
walk-in-hours and online sessions. Previous studies have also suggested to expand
access to PCC by enhancing services at community health centers and publicly-funded
family planning providers.7,23,24 Besides improving the accessibility, our results indicate
that parents expect PCC to become more self-evident when awareness increases.
Interestingly, raising the social dialogue and stimulating word-of-mouth marketing
were regarded most efficient to make PCC a more “common” type of care, as women
turn to other women for support. Evidence indeed suggests that the use of (health)
services is strongly influenced by word-of-mouth and women actively seek the advice
of family and friends.25 Yet, raising the social dialogue is very difficult to attain. While
aiming at social networks, the effectiveness of commonly used forms of marketing, such
as advertising, is less significant. It requires effort to find a way into social networks, as
each community has its own specific features and needs.26 In the focus group interviews
parents proposed the use of informal channels and local settings to send promotional
messages.
Although the literature often recommends to engage men in PCC, our study is one
of the few to consider both women’s and men’s views on PCC. Participating men
expressed the feeling of having a neglected role when it comes to pregnancy, which
was confirmed by female participants. These findings point out the need to involve men
more during PCC. Although ethnic minorities were not well represented among the
study’s participants, our results indicate that social networks are more important among
these groups. Therefore, we encourage the implementation of PCC prevention activities
within community settings. For example, “Uma Tori”, a gender specific and culturally
appropriate STI/HIV-prevention intervention, which uses interactive, multi-faceted,
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small-group sessions, showed a promising effect to increase awareness and improve
sexual decision-making skills among women.27

Strengths and limitations
Strengths of this study were the amount of participants and the use of purposefully
stratified focus groups. Although the number of participating male partners was limited,
we are one of the few to have conducted a focus group session with men. Moreover,
we used a broad approach and assessed both experiences and needs from the study
population. A limitation of this study was the selection strategy, as we included
participants who were already parents during the focus groups. However, prospective
parents are very difficult to identify and recruit, therefore almost all studies concerning
preconception health obtain information retrospectively.28 Yet, the experience of being
a parent contributed to detailed reflections which were based on real experiences.
However, due to this selection participants could have had a positive attitude towards
healthcare providers based on their experiences. Although we put an effort to include
participants with varying ethnic backgrounds and educational level, due to cancellation
and no-show the study population was less diverse than was aimed at. Nevertheless,
our results correspond with the findings in similar studies on women’s perceptions
regarding PCC.

Conclusion and implications for practice
Parents recommend to improve the uptake of PCC by raising awareness and accessibility.
This study provides the following recommendations: (1) to promote PCC as a common
type of care for every couple with a (future) child wish, stipulating that it is not necessary
to wait until fertility issues arise; (2) to offer multiple complementary forms of PCC and
involve men more; (3) to raise social dialogue by stimulating word-of-mouth marketing;
(4) to use informal channels and local community settings for promotional messages.
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Abstract
Background. The attention for preconception care (PCC) has grown substantially in
recent years, yet PCC is far from routine in daily practice. One of the major challenges
for the implementation of PCC is to identify how it can best be organized and provided
within the primary care setting. The aim of this study was to identify bottlenecks and
solutions for the delivery of PCC from a healthcare providers’ perspective in a local
community setting in the Netherlands.
Materials and methods. Health professionals within the region of Zeist, the Netherlands,
were invited for a meeting on the local implementation of PCC. Five parallel group
sessions were held with 30 participants from different disciplines. The sessions were
moderated based on the Nominal Group Technique, in which bottlenecks (step 1) and
solutions (step 2) for the delivery of PCC were gathered, categorized and prioritized by
the participants.
Results. Participants expressed that the provision of PCC is challenging due to lack of
awareness, the absence of a costing structure and unclear allocation of responsibilities.
The most pragmatic approach considered was to make interdisciplinary arrangements
within the local primary care setting. Participants recommended to 1) settle a costing
structure by means of third party reimbursement, 2) improve collaboration by means
of a local cooperation network and an adequate referral system, 3) invest in education,
tools and logistics, and 4) increase uptake rates by the routine opportunistic offer of PCC
and promotional campaigns.
Conclusions. From a provider’s perspective a tailored approach is advocated in which
interdisciplinary arrangements for collaboration and referral are set up within the local
primary care setting.
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Introduction
Preconception care (PCC) is targeted at couples contemplating pregnancy and aims
to enhance the future health of mother and child. PCC focuses on the period prior to
conception and is therefore not embedded in routine antenatal care. The purpose of
PCC is to identify and reduce biomedical, behavioral and social risk factors that are
present during the preconception phase, such as smoking, alcohol consumption,
medication use and hereditary diseases.1 PCC has three principal components: risk
assessment, health promotion and interventions. Examples of such interventions are
folic acid supplementation, treatment of infections and smoking cessation programs.2-4
PCC can be delivered in multiple ways. PCC can be aimed at individual parents-to-be,
such as tailored consultations, or collectively targeted at all women of childbearing
age through community-based public health programs, such as national folic acid
campaigns.2,5,6 Shannon et al. performed a systematic review on the delivery of PCC
and distinguished four main settings in which PCC can be delivered: primary care,
hospital-based, preconception care clinics, and high-risk care/community outreach. Of
those, individual consultations during general practice visits were identified as the most
frequent strategy of PCC.6
The delivery of PCC depends on the context of national and local health systems, as
services, facilities, financial and organizational structures may influence the way PCC
is offered.7 In many European countries, PCC is still an emerging concept, while there
is a national agenda for preconception health and health care in the United States.8 In
most countries PCC has not become part of routine practice and the uptake remains low
(rates varying between 27-39%).9-12 The heterogeneity of health care systems calls for
regional approaches to enhance the delivery of PCC.6-8
Previous research suggests that factors hindering the delivery of PCC contribute to
the general low uptake of PCC. In a Dutch study by Heyes et al. it was found that these
inhibiting factors include resource constraints, lack of training and practice policies and
procedures, and difficulty in targeting couples planning conception.13 While studies
from several Western countries found positive attitudes towards delivering PCC among
general practitioners (GPs), midwives and obstetrician-gynecologists, the incorporation
of PCC in daily practice is challenging.12,14-18 One of the major difficulties is that prospective
parents are hard to reach by healthcare providers who offer PCC.4,19 In the Netherlands,
GPs have the most frequent contact with reproductive aged women, yet are less engaged
in pregnancy related issues since midwives conduct primary pregnancy care. Moreover,
GPs think of PCC as a time consuming form of care with limited proof of its effectiveness
and necessity.20 Meanwhile, previous research shows that the majority of midwives
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feels responsible to provide PCC, yet the antenatal booking visit generally takes place
at the end of the first trimester of pregnancy, which makes it difficult for them to reach
women with childbearing plans.17,18 A recent Dutch study by M’Hamdi et al. emphasized
the need for further research on those organizational barriers and how interdisciplinary
collaboration and referral can lead to tailored intervention approaches.20 Therefore, the
objective of this study was to identify bottlenecks and solutions for the delivery of PCC
from a healthcare providers’ perspective in a local community setting in the Netherlands.

Materials and methods
Setting
The study took place in Zeist, a middle-sized municipality with approximately 60,000
inhabitants, which is located in the center of the Netherlands.21 In Zeist, 77% of the
population has a Dutch ethnicity whereas 13% has a non-western ethnicity, which is
representative for the Netherlands. Educational and income levels in Zeist are high
compared to national figures.22,23 Zeist has a birth rate of 10.5 per 1,000 inhabitants and
one community midwifery practice.21
The Dutch healthcare system has three levels of care: primary, secondary and tertiary
care.24 Women who are indicated for low risk pregnancies and deliveries receive
care at the primary care level by independently practicing midwives.25 In 2007, the
Dutch Health Council recommended to integrate PCC in the health care system and
subsequently, guidelines for GPs and midwives and risk assessment instruments were
developed.26,27 Zwangerwijzer, a validated self-administered pre-pregnancy internetbased questionnaire, is publicly available and free-of-charge.27 Prospective parents
can send the results of this checklist to a healthcare provider to verify risks and provide
preconception advice.28 Yet, collective reimbursement of PCC in Dutch obstetric care
has not been arranged up to now. There is no coverage for PCC consults within the
mandatory basic healthcare insurance and although GPs can get reimbursed for time
spent on PCC advice, midwives have no means for financial compensation. Moreover,
the existing registration systems have limited possibilities to register on PCC and there
is no standard reporting format or electronic patient file which allows referral between
GPs and midwives.

Study sample
In June 2014, a meeting on how to locally provide PCC took place in the municipality
Zeist, the Netherlands. Health professionals (n=146) with a relation to maternal and/
or child health within the region of Zeist received a written invitation to participate in
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the meeting, either directly or via key contacts within the regional healthcare system.
We recruited participants from the following disciplines: midwifery, obstetrics and
gynecology, fertility, general practice, preventive child health care, maternity care,
physiotherapy, pharmaceutics, dietetics and policy makers. We used a convenience
sample of professionals who were willing to participate and strived to reach a good
representation of all disciplines by sending reminders or directed personal invitations.
The participant group consisted of 30 healthcare providers, which were diversely
distributed among the discussion groups, according to their professional background
(Table 1). The participation of pharmacists and general practitioners was limited, which
was reported to be caused by busy schedules and limited interest in PCC. The study has
been approved by the Medical Ethical Review Board of the UMC Utrecht (protocol no.
13-475) and all participants gave informed consent to participate.
Table 1. Distribution of health disciplines among discussion groups
Invited

Participated in discussion group
A

General practitioners

36

Midwives

31

2

Gynecologists

18

1

B
2

Physiotherapists

17

1

1

10

1

1

Pharmacists

10

Preventive child healthcare

7

Maternity care

7

Dieticians

5
3

Patient advocacy

2

D

1

Fertility specialists

Municipal policy officers

C
2

1
1

1

Total
E

30

1

2

2

9

1

2

1

1

6

4
4
0

1

1

1

1

3
1

1

2
1

1

1
2

2

Data collection and definitions
The meeting contained an educational part, followed by group discussion sessions. Five
parallel discussion sessions were held, each guided by an experienced moderator. To
minimize inter-group variety, a preparation session was held and a detailed protocol was
used to guide the sessions (Table 2). The aim of the sessions was to identify bottlenecks
(part one) and solutions (part two) for the regional delivery of PCC.
The Nominal Group Technique (NGT) was used to guide this study. NGT is a method
to gather information and gain consensus through small-group discussion sessions.
The principle of NGT allows all group members to participate equally and contribute
their ideas and suggestions to the discussion. The steps used during NGT prevent the
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domination of a single person during the sessions. Moreover, it limits possible researcher
bias, as data interpretation is for the larger part performed by participants. NGT generally
entails four subsequent phases: “generating ideas”, “recording ideas”, “discussing ideas”
and “voting on ideas”. During the first phase, the moderator presents a central question
and participants are requested to write down their ideas independently in silence. Next,
Table 2. Protocol Discussion Groups Nominal Group Technique
PART 1: BOTTLENECKS
TIME

PHASE

ACTIVITY

5 min

Introduction

The moderator introduces him/herself and invites the participants to introduce
themselves shortly by providing their name, current job position and employer.

5 min

Introduction

The moderator gives a short explanation about the procedures during the
discussion group:
– Role of the moderator
– Conversation rules
– Use of flipchart and post-its
– Structure: part 1 bottlenecks, part 2 solutions

5 min

Generating
ideas

The moderator poses the central question:
“What are your experiences with PCC in the local situation? What bottlenecks do you
perceive or experience?”
Participants get 3-4 minutes to write down their ideas in silence on post-its.

10 min Recording ideas The moderator invites the participants one-by-one to share their ideas. There is no
room for discussion yet, first all ideas will be collected. The post-its are randomly
put on the flipchart.
15 min Discussing ideas The moderator opens the discussion by asking the participants to respond and
elaborate on the collected ideas. The moderator guides the discussion by asking
questions. Participants are requested to write down new/ additional ideas on postits, which are added to the flipchart.
10 min Discussing ideas The moderator asks the participants to identify common themes among the ideas
and write these down on the flipchart, together with some catchwords. The post-its
are clustered accordingly.
5 min

Voting on ideas

The moderator requests the participants to individually prioritize the bottlenecks.
The themes are listed by number on a separate flipchart. Each participant makes
a ranking by allocating a relative score to each theme, in which 1 is the highest
priority, 2 is the second highest priority, and so on.

5 min

Voting on ideas

The moderator collects the individual rankings and combines the scores on a sheet
to establish a collective ranking. The result is shared with the participants.

10 min
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BREAK
During the break the moderators meet and share which themes received most
emphasis in their group during the first part. Accordingly, the six predefined
themes are distributed among the groups for discussion during the second part.
Themes:
1. finances and time
2. providing and organizing PCC
3. collaboration between healthcare providers
4. logistics and tools
5. knowledge and education of healthcare providers
6. reaching the target population.
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a feedback session is held in which participants are encouraged to share their ideas, yet
without discussing them. Each new idea is recorded on a flip chart by the moderator
until all ideas are collected. During the third phase, group discussion takes place to
clarify and elaborate on gathered ideas and to determine their relative importance. In
the final phase each participant prioritizes the ideas by independently allocating scores.
The moderator combines those scores and establishes a collective ranking.29
The sessions were structured around six pre-defined themes, which we derived from the
literature: 1) finances and time; 2) providing and organizing PCC; 3) collaboration between
healthcare providers; 4) logistics and tools; 5) knowledge and education of healthcare
providers and 6) reaching the target population.30 The discussion sessions took 90 minutes,
consisting of two parts of 45 minutes with a short break of 15 minutes in between. The
sessions had an emphasis on soliciting individual input, followed by group discussions.
Part one (identifying bottlenecks) was the same in all five groups. In part two (solutions),
each group discussed a different topic, which was decided upon by the moderators during
the break, based on the bottlenecks identified in the first part of the session.

Data analyses
The method of NGT allows participants to contribute to the analytic process, as
participants cluster and prioritize ideas. Thematic analysis was used to further analyze

Table 2. Protocol Discussion Groups Nominal Group Technique (continued)
PART 2: SOLUTIONS
TIME

PHASE

ACTIVITY

5 min

Generating
ideas

The moderator explains that the second part of the discussion group will
emphasize on 1-2 themes which are distributed among the groups to elaborate on
specific solutions.
The moderator explains the theme(s) and poses the question: “What are your ideas
to improve the delivery of PCC in the local situation?”.
Participants get 3-4 minutes to write down their ideas in silence on post-its.

10 min Recording ideas The moderator invites the participants one-by-one to share their ideas. There is no
room for discussion yet, first all ideas will be collected. The post-its are randomly
put on the flipchart.
15 min Discussing ideas The moderator opens the discussion by asking the participants to respond and
elaborate on the collected ideas. The moderator guides the discussion by asking
questions. Participants are requested to write down new/ additional ideas on postits, which are added to the flipchart.
10 min Discussing ideas The moderator asks the participants to identify common themes among the ideas
and write these down on the flipchart, together with some catchwords. The post-its
are clustered accordingly.
5 min

Wrap-up

The moderator wraps up the discussion by giving a short summary of the
discussion and providing highlights.
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the data retrieved during the group discussion sessions. This method provides to
identify, analyze and report patterns within data, while retaining a detailed data set.31 All
ideas that were collected on the flip charts and post-its during each discussion session
were extracted verbatim as raw data into a single database file. We distinguished three
levels of abstraction during analysis: (1) data (i.e. the collected ideas), (2) topics (clusters
of raw data based on their content) and (3) themes (clusters arranged by the six predefined themes). Initially, one author (MP) reviewed all data to identify topics and set
up a coding scheme to allocate topics and corresponding themes. There was also a
possibility to add new themes, yet all emerging topics fitted one of the existing themes.
Initial analysis was performed by one author (MP), while extraction and coding was
performed by the first author and verified by a second author (HvS). Discrepancies were
discussed until consensus was attained and both authors agreed on final analyses. Each
discussion group used their own topics to complete the ranking assignment. To allow
for comparison between groups, we categorized the ranked topics into themes using
the coding scheme. In some groups, multiple topics were administered to one theme.
Therefore, total weighted scores were calculated, based on the number of topics and
participants. Accordingly, a top priority was established for each group and combined
to a collective ranking score with a top six priority of bottlenecks for the delivery of PCC.

Results
Finances and time
Participants indicated the absence of a costing structure to be an important barrier for
the provision of PCC. PCC consults are expected to be time consuming, which limits
the feasibility of incorporating it into regular consults. Given that reimbursement
options are currently absent, providing a PCC consult without compensation was not
considered lucrative. On the other hand, invoicing PCC consults to prospective parents
was expected to have an adverse effect on the already low uptake rates. Third party
reimbursement was the main solution provided by participants to settle financial
difficulties. Suggested measures included contracts with individual healthcare insurers,
arranging full compensation within basic health insurance and obtaining municipal
support to raise funds for local implementation of PCC.

Providing and organizing PCC
In all discussion groups, participants felt it was unclear who should be the entitled
provider for PCC. General practice was regarded the most suitable setting to address
preconception health issues, as GPs most frequently encounter women of childbearing
age. Yet, GPs were underrepresented at the meeting. Participants expressed that GPs
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are not as interested in PCC issues due to the organization of the local healthcare
system in which GPs are pressured by their gatekeeper function and midwives conduct
primary pregnancy care. The most pragmatic approach considered was to make local
arrangements in which the most involved party is appointed to conduct PCC consults,
preferably within a primary care setting. In the local setting of Zeist, midwives were
considered to have less access to women with childbearing plans compared to GPs, yet
are the most willing and therefore most eligible party to provide PCC. Suggestions were
made to offer PCC both individually and collectively. Individual consults were advocated
to be offered at a fixed time and location by one or two midwives (or other appointed
providers) who are trained in PCC. Additionally, broader informational sessions at high
schools, healthcare or municipal facilities could serve to address a wider public.

Collaboration between healthcare providers
Participants experienced the level of collaboration between healthcare providers with
regard to PCC to be limited, at least in the local setting of the municipality Zeist. This was
attributed to both a lack of awareness of PCC and existing tensions between different
healthcare disciplines. In the local setting, it is generally unknown which collaboration
partners can be addressed for general or specific preconception health advice. Since
referrals for preconception advice to GP’s or other providers were considered rare, this
is a self-sustaining bottleneck. In order to facilitate collaboration between healthcare
providers, it was suggested to set up a clear network of collaboration partners for
preconception health issues and to design care pathways. Responsibilities could be
shared, as all involved healthcare providers can be assigned the role of either referrer
or provider of PCC.

Logistics and tools
Succeeding the discussion of the previous themes during the sessions, it became
evident that a comprehendible overview of relevant medical conditions, collaborators
and tools/guidelines for PCC is lacking. Although the “Zwangerwijzer” tool can be very
useful and timesaving in preparing PCC consults, familiarity among healthcare providers
is limited. Moreover, IT-solutions to register, refer and exchange client details for PCC
were considered necessary. During the group discussion sessions it was suggested
to compose a clear protocol for PCC, containing indications, referral possibilities
and collaboration agreements. A social map that provides an overview of all (local)
collaboration partners was considered useful.

Knowledge and education of healthcare providers
Participants indicated that healthcare providers fall short in their knowledge of PCC.
Although some of the participating midwives were educated on PCC, it was recognized
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1
3
4

Knowledge & education of healthcare providers

Reaching the target population

Collaboration between healthcare providers

10
9

Reaching the target populationa

Knowledge & education of healthcare providers

C1
2
1
3
4
5

Themes

Reaching the target population

Providing and organizing PCC

Knowledge & education of healthcare providers

Finances & time

Logistics & tools

GROUP C

12

Providing and organizing PCCa

10

13

Finances & timea

Collaboration between healthcare providers

B1

Themes
a

2

Finances & time

GROUP B

A1

Themes

GROUP A

3

5

2

4

1

C2

9

15

11

9

10

B2

4

1

2

3

A2

4

2

3

1

A4

8,5

9

14,5

10,5

11

B4

5

3

4

1

2

C3

5

4

3

1

2

C4

PARTICIPANTS

8

17

11

14

3

B3

PARTICIPANTS

4

3

2

1

A3

PARTICIPANTS
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2

1

3

5

C5

7

14
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3

14

B5

4

2

3

1

A5

3

5

1

4

2

C6

9

12

11

15

7

B6

4

3

2

1

A6

25

23

14

14

14

Total score

50,5

77

73,5

61,5

58

Total score

24

14

13

9

Total score

4,2

3,8

2,3

2,3

2,3

Weighted
score

8,4

6,4

6,1

5,1

4,8

Weighted
score

4,0

2,3

2,2

1,5

Weighted
score

3

2

1

1

1

Priority

5

4

3

2

1

Priority

4

3

2

1

Priority

14
4
6
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Collaboration between healthcare providers

Logistics & tools

Two items were scored for this theme, contributing to a higher total score
Three items were scored for this theme, contributing to a higher total score

8

4

Finances & time

7

8

12

2

7

E2

7

8

11

3

1

D2

7

5

6

5

6

D4

3

8

7

6

12

E3

7

4

11

5

9

E4

PARTICIPANTS

5

9

12

3

1

D3

PARTICIPANTS

3
14
6
7

21
2
3

7

7

6

10

9

1

12

9

9

2

5

E6

1

1

E5

D6

D5

33

32

79

25

47

Total score

40

48

60

20

13

Total score

5,5

5,3

4,4

4,2

3,9

Weighted
score

6,7

4,0

3,3

3,3

2,2

Weighted
score

5

4

3

2

1

Priority

4

3

2

2

1

Priority
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E1

7
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GROUP E

7

Knowledge & education of healthcare providersa

10

2

Providing and organizing PCC

Reaching the target population

3

Finances & time

b

D1

Themes

GROUP D
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that formal professional education on PCC in the Netherlands falls short. Moreover, the
aforementioned lack of awareness was considered an important factor, as well as not
being convinced of the importance, need, benefits and efficacy of PCC. Participants
expressed that many healthcare providers restrict themselves to their own discipline
and are less likely to invest in general health promotion, such as PCC. Since there is not
much routine in conducting PCC consults or giving preconception advice, participants
felt there are few opportunities to build expertise. Healthcare providers were considered
not enough experienced and equipped to provide preconception advice. Investing
in education and organizing refresher courses were proposed to improve healthcare
providers’ knowledge and awareness of PCC. Equally important, it was encouraged
to embed communication and interviewing skills in educational courses, as some
healthcare providers experienced timidity and reluctance to discuss the highly personal
issue of a (future) wish to conceive.

Reaching the target population
In all discussion groups, participants pointed out the difficulty of reaching women of
childbearing age, since the wish to conceive generally stays unspoken until women
present when pregnancy already occurred. Participants felt that women’s unawareness
and rather poor understanding of personal risks are the main contributors to low uptake
rates. The common notion was that women who attend PCC are often those who have
less need for preconception advice, since they are more engaged and already prepared.
It was considered far more challenging to reach high-risk groups, especially women
with low socioeconomic status, non-western ethnicity or living in deprived areas.
Ignorance, lack of self-knowledge and inadmissibility for preconception information
were considered key barriers for reaching the target population. Consequently, it was
recommended to shift the provision of PCC from demand-driven to supply-driven, in
order for PCC to be offered opportunistically by routinely discussing the subject during
every suitable health encounter with both male and female clients of reproductive age.
GPs, practice nurses, physiotherapists, pharmacists, dietetics and social workers all have
the opportunity to casually address PCC. During those health encounters, the existence
and relevance of PCC may be addressed, as the context of most treatment indications
asks for further preconception advice. Moreover, it was encouraged to integrate PCC as
a fixed protocol item during maternity care, the postpartum check-up at the midwifery
practice, check-ups at the preventive child healthcare service and during contraceptive
advice at the GPs office. Eventually, signaling and alerting couples for preconception
advice could in this way become routine practice for a broad range of healthcare
providers. Additionally, it was suggested to launch a promotional campaign to reach the
target group. Examples were given to distribute marketing materials in public places,
advertise in newspapers, magazines and TV-commercials, gain publicity, join local and
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community activities and use social media. Another suggestion was to recruit volunteers
and key figures for PCC campaigns to raise awareness trough outreaching activities in
communities and districts.

Priority of bottlenecks
Table 3 shows the group ranking of bottlenecks for the delivery of PCC for each discussion
group. Table 4 shows that collectively, financial & time constraints were acknowledged
to be the most important, followed by the organization of PCC. Collaboration between
healthcare providers and logistics & tools were regarded the least important.
Table 4. Collective ranking of bottlenecks for the delivery of PCC
DISCUSSION
GROUP
Themes

A

B

C

D

E

Total score

Weighted
score

Priority

Finances & time

1

1

4

1

2

9

1,8

1

Providing and organizing PCC

3

1

2

6

2,0

2

Knowledge & education of healthcare providers

2

5

1

3

1

12

2,4

3

Reaching the target population

3

4

1

2

3

13

2,6

4

Collaboration between healthcare providers

4

2

4

10

3,3

5

5

4

5

14

4,7

6

Logistics & tools

6

Discussion
Main findings
This study set out to provide a providers’ perspective on bottlenecks and solutions
for the delivery of PCC in a local community setting in the Netherlands. Participants
expressed that the provision of PCC is challenging due to lack of awareness, the absence
of a costing structure and unclear allocation of responsibilities. The most pragmatic
approach considered was to make interdisciplinary arrangements for collaboration
and referral within the local primary care setting, A tailored approach was advocated,
in which the responsibility for PCC is shared among a few appointed professionals
who provide PCC, while all other relevant professionals act as referrers for PCC. In this
way, multiple disciplines – including gynecologists, midwives, GPs, practice nurses,
physiotherapists, pharmacists, dietetics, specialists, preventive child health care and
social workers – share accountability and collaborate towards comprehensive integral
PCC. Important prerequisites for this approach are third party reimbursement, a local
cooperation network and an adequate referral system. Ultimately, PCC should be
incorporated in every suitable health encounter by routinely and opportunistically
discussing childbearing plans and preconception health. To accomplish this goal,
113

professionals need to be provided with proper knowledge, skills and tools to facilitate
the uptake of PCC, while the awareness of prospective parents needs to be enhanced by
promotional campaigns and activities.

Findings in relation to the literature
Lack of finances and time was confirmed to be an important barrier for the delivery of
PCC in several other studies.13,15-18,30,32 Morgan et al. reported that half of obstetricians/
gynecologists agree that they do not have enough time to provide PCC to women of
childbearing age and that time devoted to PCC is not reimbursed.16 In a study by Mazza
et al. GPs estimated that following PCC guidelines would take longer than standard
consultations and has the potential to burden primary care clinics.15 In accordance with
our results, van Voorst et al. indicated that adequate financing is a prerequisite for the
delivery of PCC.18 Without third party reimbursement providers have limited means to
provide PCC. Next, our study points out that unclear allocation of responsibilities regarding
the referral and execution of PCC consults is a second constraint for the delivery of PCC.
Previous research confirms that one of the major challenges is how to target prospective
parents as they often do not disclose their pregnancy plans to healthcare providers.8
Since almost all women of reproductive age presenting to primary care settings are
candidates for PCC, health care providers such as GPs are essential and critical for referral
for PCC.30,33 Despite the broad support from different primary care professionals for this
meeting on the local implementation of PCC, there was a lack of involvement of GPs,
which corresponds with the finding of Van Voorst et al. that currently only 40% of GPs
in the Netherlands think they should be responsible for PCC.18 Heyes et al. performed a
study in the UK and found similar results, as GPs did not prioritize PCC.13 As mentioned
earlier, differences in healthcare systems hinder measuring and comparing the provision
of PCC between regions.6,7,34 Therefore, the most pragmatic approach is to appoint the
most engaged healthcare profession within the regional/national setting, for example
midwives within the context of the Netherlands, to be responsible for the provision of
individual PCC consultations. Meanwhile the other healthcare disciplines should share
accountability and responsibility in the role of referrer within a clear local cooperation
network. It has previously been advocated to address “every woman, every time”, as
there is an opportunity to address reproductive life plans and preconception health
during every health encounter by – not exclusively the GP but rather – a range of health
care professionals.3,34-36 Along this line, we recommend to incorporate PCC by routinely
discussing preconception health during suitable health encounters with both male
and female clients of reproductive age, by healthcare professionals from a wide range
of disciplines – from ob/gyns, midwives, GPs and practice nurses to physiotherapists,
pharmacists, dietetics, specialists, preventive child health care and social workers.
Previous research has shown that although the majority of professionals have positive
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attitudes towards PCC, there is a lack of knowledge and need for education and
postgraduate courses13,16,17,32 Professionals need to be provided with proper knowledge,
skills and tools to accomplish comprehensive integral PCC in which childbearing plans
and preconception health are opportunistically addressed, to every couple, every time.

Strengths and limitations
A strength of this study is the collaboration of representatives of all relevant occupational
groups, as well as stakeholders towards an integrated PCC approach. To attain
multidisciplinary consensus, the five discussion groups were diversely composited with
an equal distribution of participants from different professionalisms among the groups.
Secondly, the use of the Nominal Group Technique (NGT) asserts the engagement of
participants in data analysis and decision making, which enlarged the validity of our
study findings.29 The NGT limits possible researcher bias, as data interpretation is for the
larger part performed by participants. Obtaining data saturation was another strength
of this study, as participants addressed all pre-defined themes during the discussion
sessions, while no new themes emerged.
A limitation of this study was the participation of only two GP’s in the discussion groups,
which illustrates the limited engagement of GP’s with preconception care. Another
limitation is the use of five different moderators to guide the discussion groups, as these
took place simultaneously. To minimize inter-group variety, a detailed protocol was used
(Table 2) and a preparation session was held. More importantly, the use of a local setting
could potentially limit the generalizability of our study results. Although the population
of Zeist is for the most part representative for the Netherlands, educational and income
levels are proportionally high. The purpose of this approach was to obtain regional
agreement and obtain solutions that are locally applicable, as they are tailored to the
local context and prevailing bottlenecks. Yet, the specific local context and interaction
between health care providers will have influenced the results. However, we think
that replicating this process in other regions will result in largely similar barriers and
solutions, as no new topics emerged and most barriers also apply to other regions. The
ranking and severity of perceived bottlenecks is expected to vary between regions, due
to local circumstances.

Conclusion and implications for practice
In this study, a multidisciplinary providers’ perspective on the delivery of preconception
care is provided. The current provision of PCC is challenging, due to lack of awareness,
the absence of a costing structure and unclear allocation of responsibilities. The findings
of this study call for a tailored approach in which interdisciplinary arrangements for
collaboration and referral are set up within the local primary care setting. For successful
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implementation of PCC, it is recommended to 1) settle a costing structure by means of
third party reimbursement, 2) improve collaboration by means of a local cooperation
network and adequate referral system, 3) invest in education, tools and logistics, and
4) increase uptake rates by the routine opportunistic offer of PCC and promotional
campaigns.
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Abstract
Background. The attention for preconception care (PCC) has grown substantially
during the past decade,, yet uptake rates among prospective parents remain low. Due
to national and regional healthcare differences, local approaches are recommended in
which the delivery of PCC is tailored to its feasibility in a particular setting. The objective
of this study was investigate the effect of a local intervention (i.e. promotional campaign)
on preconceptional lifestyle changes and the use of PCC.
Materials and methods. This prospective before-and-after study was carried out
between February 2015 and February 2016 in a community midwifery practice in the
Netherlands. A pre-intervention (n=283) and post-intervention (n=257) convenience
sample was used of women who received antenatal care. The intervention consisted
of a promotional campaign directed towards couples who wish to conceive and a
preconception care pathway for healthcare providers. Main outcome measures were
preconceptional lifestyle changes (nutrition, folic acid supplementation, alcohol and
tobacco use) and PCC use (defined as searching for information and/or consulting a
healthcare 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 after the intervention,
women more often prepared themselves for pregnancy by independently searching for
preconception health information (adjusted OR 1.13 (95%CI 0.77-1.65)) or consulting
a healthcare provider regarding their wish to conceive (adjusted OR 1.24 (95%CI 0.811.92)).
Conclusions. Exposure to a local promotional campaign targeted at preconceptional
health has led to improved preconceptional lifestyle behavior, especially with regard to
alcohol consumption, and has the potential to improve the use of PCC.
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Introduction
Although infant and maternal mortality rates have dropped during the past decades,
the frequency of adverse pregnancy outcomes remains relatively high.1 Traditionally,
women have been urged to seek prenatal care as soon as they have a positive pregnancy
test. Yet, evidence shows that prenatal care is often initiated too late to reduce harmful
effects on reproductive outcomes, as the critical period of organogenesis has by then
already begun.2 The preconception period provides an opportunity to timely alter
unhealthy behaviors in order to prevent harmful exposures.3
Preconception care (PCC) aims to improve pregnancy and health outcomes for mothers
and their offspring by means of risk prevention, health promotion, and interventions
prior to pregnancy.1 There are several ways of providing PCC, varying from individual
preconception care visits by couples who wish conceive, group information sessions and
online education to folic acid fortification.3, 4 In general, key elements for PCC include
optimizing maternal health behaviors, screening for infectious diseases, obtaining
genetic history, updating immunization status and providing advice in case of chronic
illnesses or medication use.5
Internationally, there is limited consensus on the implementation of PCC.5 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 27-39%.6-8 The delivery of PCC highly depends on the context. Differences
in national healthcare and financing systems, local services, resources, facilities and
organizational structures all affect possibilities for implementation.9 Therefore, regional
and local approaches are currently recommended in which the delivery of PCC is tailored
to its feasibility in a particular setting.4, 10
In a previous study by our group, the use of a local, tailored promotional campaign was
advocated, which was suggested to have more potential to increase the uptake of PCC
compared to mass promotional campaigns addressing the general public.11 Yet, there is
a general lack of evidence regarding the effectiveness of PCC interventions on maternal
health behaviors and PCC use.12, 13 Therefore, the objective of this study was to investigate
the effect of a local intervention (i.e. promotional campaign) on preconceptional lifestyle
changes and the use of preconception care.
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Materials and methods
Study design
In this prospective before-and-after study, a local intervention to promote
preconception health and care was implemented in the municipality Zeist. Zeist is a
middle-sized municipality located in the center of the Netherlands, with approximately
60,000 inhabitants of which 77% has a Dutch ethnicity whereas 13% has a non-western
ethnicity.14, 15 Zeist has a birth rate of 10.5 per 1.000 inhabitants and one community
midwifery practice.14 In the Netherlands, women whose pregnancies are considered
low risk receive care at the primary care level by independently practicing midwives.16
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 developed.17-19 Yet, reimbursement of PCC in Dutch obstetric care
has not been established up to now.20 The study took place between February 2015
and February 2016 from one community midwifery practice. We measured the effect of
the intervention by comparing two cross-sectional studies in which self-administered
questionnaires were used - one conducted before the intervention and one conducted
after the intervention.

Intervention
The intervention had a dual-track approach: 1) a promotional campaign to improve the
awareness and reach of couples who wish to conceive and 2) the implementation of
a preconception care pathway for PCC to improve referral and collaboration between
healthcare providers. The design of the promotional campaign was based on the results
obtained from a questionnaire and a focus group study in which experiences 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...?” format, 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 (Figure 1 and 2). The
posters and flyers were distributed among many local (public) places that were selected
by participants from the focus group study, such as primary healthcare centers, dietician
and physiotherapy practices, dentists, pharmacies, preventive child health services,
community centers, childcare centers, fitness centers, 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 approximately one hour were offered free of charge by the community midwifery
practice in Zeist. Moreover, five plenary informational group sessions were scheduled.
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Figure 1. Website: www.zwangerwordeninzeist.nl

The design of the PCC pathway was based on a qualitative study in which bottlenecks and
solutions for the local delivery of PCC were assessed among local healthcare providers
in Zeist.11 In 2014, a meeting was organized in which local healthcare providers from
different disciplines (midwives, obstetricians, fertility doctors, general practitioners,
preventive child health care workers, maternity care nurses, physical therapists,
pharmacists, and dieticians) were educated on the content and provision of PCC. The
PCC pathway consists of four steps with guiding instructions, tips and tools: 1) how to
identify the target population for PCC; 2) how to refer couples for PCC consultation; 3)
how to address a potential wish to conceive with clients/patients; 4) recommendations
for couples who wish to conceive. In January 2015, the PCC pathway was distributed
both digitally as well as in hard copy among almost all healthcare providers from the
abovementioned disciplines in Zeist (Figure 3).

Study sample
We invited 455 women who gave birth between January and September 2013 for the
before-study. For the after-study, 501 pregnant women who conceived between April
125
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2015 and April 2016 were invited to participate during their first prenatal visit (mostly
between 7-10 weeks gestational age) (Figure 4). 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 hard copy, 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. We did not perform a formal sample size calculation,
but decided to use the largest possible sample in the before-study, which was limited by
recollection (i.e. childbirth not more than one year ago) and no overlap with inclusion for
other scientific studies. This resulted in a 9-month time window in the before-study. In
the after-study, inclusion was continued until we achieved a similar sample size, limited
by the time constraints of the study grant.

Data collection and definitions
The questionnaires used in the before and after study were designed specifically for this
study, as no suitable validated questionnaires were identified. The questionnaires were
identical, with the exception that the pre-intervention version held a section “needs for
preconception care”, while the post-intervention version held a section “awareness of
the campaign” (Figure 5). The questionnaires were developed 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 practice. All answers were
retrospectively self-reported concerning participants’ current or most recent pregnancy.
To study the effect of exposure to the intervention on PCC use, two outcome indicators
were measured: 1) searching for preconception health information, and 2) consulting a
healthcare 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 outcomes: 1) healthier
nutrition, 2) folic acid supplement use, 3) alcohol cessation, and 4) 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 behavioral changes. Questions focused on the presence
of risk factors (i.e. yes/no answers), but no information 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).

127

7

Preconceptiezorg
Routekaart

STAPÊ2

WAAR KUNNEN VROUWEN TERECHT?
De Verloskundige Praktijk Zeist
• Gratis telefonisch spreekuur (maandag t/m vrijdag van 14.00-14.30 uur)
• Gratis kinderwensspreekuur (op afspraak)
• Gratis voorlichtingsbijeenkomsten (via open inschrijving)
Verwijs naar: www.zwangerwordeninzeist.nl of telefoonnummer 030-6917593

STAPÊ3

Vooral voor vrouwen met:
• een chronische aandoening
• een erfelijke aandoening (in de familie)
• (voorgeschreven) medicatiegebruik
• leefstijlrisico’s (roken, alcohol, drugs, overgewicht)
• psychische klachten
• complicaties bij een vorige zwangerschap
• een lage opleiding of niet-westerse achtergrond
• een partner met bovengenoemde risicofactor(en)

HOE MAAKT U DE KINDERWENS BESPREEKBAAR?
• Kaart het aan tijdens een consult over iets anders
• U hoeft niet altijd rechtstreeks te vragen naar de kinderwens, maar benoem
wel de mogelijkheid voor preconceptiezorg
• Bijvoorbeeld bij het voorschrijven van medicatie of het bespreken van
leefstijlrisico’s (zie de achterzijde voor meer tips)

STAPÊ4

STAPÊ1

WAT IS DE DOELGROEP VOOR PRECONCEPTIEZORG?
Alle vrouwen in de vruchtbare leeftijd met een mogelijke kinderwens

WAT U ALVAST KUNT ADVISEREN!
• Adviseer foliumzuur bij een actieve kinderwens
• Stimuleer zowel mannen als vrouwen op tijd te stoppen met roken
• Adviseer om het gebruik van alcohol al vóór de zwangerschap te vermijden
• Stimuleer het bereiken van een gezond gewicht al vóór de zwangerschap
• Wees alert op voorgeschreven (chronische) medicatie
• Verwijs naar de website: www.zwangerwordeninzeist.nl voor meer informatie

Een initiatief van

Wilhelmina Kinderziekenhuis

Figure 3. Preconception care pathway card

Statistical analyses
Baseline data for the study population are presented as medians and interquartile
range (IQR) for continuous variables or as numbers and percentages for categorical
variables. 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 preintervention and post-intervention as independent variable, were conducted to calculate
crude odds ratios (OR) and accompanying 95% confidence intervals (CI). Adjusted odds
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LOCAL CAMPAIGN
CONCEPTION

CONCEPTION
RECRUITMENT

RECRUITMENT
Women invited for
participation (n=501)

Women invited for
participation (n=455)

Online
(n=227)

Non-responders
(n=167)

Telephone
(n=60)

Online
(n=242)

Postal return
(n=1)

Non-responders
(n=233)

Returned
questionnaires
(n=288)

Telephone
(n=26)

Postal return
(n=0)

Returned
questionnaires
(n=268)

Incomplete
questionnaires (n=11)

Incomplete
questionnaires (n=5)

Participants
(n=257)

Participants
(n=283)

PRE-INTERVENTION

POST-INTERVENTION

7

Figure 4. Flow chart of study participant recruitment

II. Obstetrical history (5 items)
III. Pregnancy preparation: searching for
information (4 items)
IV. Pregnancy preparation: consulting a
healthcare provider (11 items)
V. Lifestyle and health behaviors (25 items)
VI. Needs for Preconception Care (12 items)

POSTT-INTERVETION

PRE-INTERVENTION

I. Socio-demographic characteristics (5 items)

VI. Awareness of the local campaign (9 items)

Figure 5. Questionnaire items

ratios were calculated taking into account the potential confounders age, educational
level and nulliparity. All data were analyzed using SPSS version 22.0.21 P-values <0.05
were considered statistically significant.
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Results
A total of 540 women participated in this study, of whom 283 (52.4%) participated in
the pre-intervention study and 257 (47.6%) participated in the post-intervention study
(Figure 4). 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% vs.
90.9%; p=0.009). In addition, in the post-intervention group women were on average
younger (33 vs. 31 years; p=0.001), less often nulliparous (45.8% vs. 36.9%; p=0.026)
and less often smoked prior to conception (20.7% vs. 13.0%; p=0.026) (Table 1). All
other socio-demographic characteristics were comparable between the two groups.
More than half of the women who were exposed to the intervention (n=142; 55.3%)
could actively recall to have noticed at least one of the campaign items of which the
billboard was most frequently recalled (n=109; 42.4%). The yearly average of official PCC
consultations at the community midwifery practice rose from one consultation prior to
the intervention to sixteen consultations during the intervention. The campaign website
was visited by 4,084 unique visitors during the intervention period.
Table 2 shows the effect of the local intervention to promote preconception health
and care. During the intervention 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 healthcare provider 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
(n=75; 48.7%) who were not exposed to the intervention (adjusted OR 1.72 (95%CI 1.052.83)). In addition, it seemed more likely that women preconceptionally improved their
nutritional 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 compared to women who were not
exposed to the intervention (adjusted OR 1.56 (95%CI 1.02-2.39)).
Table 3 shows the effect of the local intervention 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% vs. 59.0%, respectively) instead of the prenatal phase
(32.4% vs. 38.7%, respectively). Moreover, more women quit drinking alcohol during the
preconception (26.0% vs. 27.7%, respectively), but especially during the prenatal period
(62.3% vs. 70.9%, respectively) after exposure to the intervention.
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Table 1. Socio-demographic characteristics of women who participated in the study before (no exposure)
or after (exposure) the local intervention to promote preconception care.
No exposure (n=283)

Exposure (n=257)

P-value
0.009*

Ethnicity
Caucasian

223 (82.9)

Non-caucasian
Agea

219 (90.9)

46 (17.1)

22 (9.1)

33 (30-36)

31 (28-34,5)

0.001*
0.002*

16-24

15 (5.7)

9 (3.7)

25-29

46 (17.4)

77 (32.0)

30-34

117 (44.2)

95 (39.4)

87 (32.8)

60 (24.9)

≥35
Educationb

0.543

Low

28 (11.1)

Moderate

72 (28.5)

59 (24.7)

153 (60.5)

156 (65.3)

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)

High

24 (10.0)

Gross household incomec
< 18.300

0.386

0.026*

Parity
0

124 (45.8)

90 (36.9)

1

104 (38.4)

94 (38.5)

43 (15.9)

60 (24.6)

2 or more
d

Time to pregnancy

3 (1-8)

3 (1-6)

0.169

<6

136 (62.1)

146 (73.4)

0.079

6-12

35 (16.0)

26 (13.1)

12-24

26 (11.9)

16 (8.0)

≥24

22 (10.0)

11 (5.5)

22.5 (20.6-24.8)

22.5 (20.7-25.8)

0.422

13 (5.2)

8 (3.4)

0.199

184 (73.0)

158 (66.9)

39 (15.5)

47 (19.9)

e

BMI

Underweight (<18.5)
Normal weight (18.5-25)
Overweight (25-30)
Obese (≥30)

16 (6.3)

23 (9.7)

Chronic illness

30 (11.1)

28 (11.5)

0.890

56 (20.7)

32 (13.0)

0.026*

154 (56.5)

140 (57.1)

1.000

Smoking
Alcohol use

Values are presented as median (IQR) or n(%)
In years
b
Low: none, lower vocational education, lower secondary education; Moderate: intermediate vocational education, high school, pre-university education; High: higher vocational education; university
c
In euro’s, categorized according to the percentiles of disposable household income of the Netherlands
d
In months
e
kg/m2
a
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Discussion
Main findings
This study showed that women who were exposed to a local promotional campaign
targeted at preconception health 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 promotional campaign was not solely to
Table 2. Preconceptional lifestyle changes and preconception care use following exposure to a local intervention to promote preconception care.
No exposure
(n=283)

Exposure
(n=257)

No

110 (40.7)

97 (38.2)

Yes

160 (59.3)

157 (61.8)

No

210 (75.5)

187 (73.0)

Yes

68 (24.5)

69 (27.0)

Crude OR
(95% CI)

Adjusted ORa
(95% CI)

1.11 (0.78-1.58)

1.12 (0.76-1.63)

1.14 (0.77-1.68)

1.29 (0.83-1.98)

1.32 (0.91-1.91)

1.52 (1.00-2.31)

1.12 (0.78-1.62)

1.29 (0.87-1.92)

1.42 (0.99-2.04)

1.44 (0.97-2.15)

Preconception care use
Searched for information

Consulted healthcare provider

Preconceptional lifestyle changes
Follow ≥1 of 4 lifestyle changesb
No

91 (32.2)

68 (26.5)

Yes

192 (67.8)

189 (73.5)

Healthier nutritional habits
No

176 (66.9)

155 (64.3)

Yes

87 (33.1)

86 (35.7)

Folic acid use
No

111 (41.0)

80 (32.8)

Yes

160 (59.0)

164 (67.2)

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)

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)

Alcohol usec

Smokingd

Values are presented as n(%), OR = odds ratio; CI = confidence interval
a
adjusted for age, educational level and nulliparity
b
healthier diet, folic acid use, quit drinking and quit smoking during preconception period
c
p-value for trend: 0.032
d
p-value for trend: 0.854
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increase the uptake of individual PCC consultations, yet to increase awareness, which
could also bring women to act upon existing knowledge 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 healthcare provider. Yet, although the yearly number of PCC consultations
only rose from one to sixteen following the intervention, exposure to the campaign led
to improved 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.13 Also, there are studies that demonstrate that preconceptional counseling
has a positive effect on maternal health behaviors.22-24 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. demonstrated 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.22 Williams et
al. used the United States population-based surveillance system (PRAMS) to measure
PCC uptake, which was associated with daily prepregnancy multivitamin consumption
and alcohol cessation prior to pregnancy.23
Several studies have shown that large media campaigns are not always effective in
promoting changes in preconceptional lifestyle.24-27 Increased awareness and behavioral
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.28 Hammiche
et al. studied the effect of tailored preconceptional dietary and lifestyle counseling and
concluded that tailored counseling was more effective to increase folic acid supplement
use with use rates up to 85% compared to 50% after a national media campaign.24, 27 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 participants
could actively recall to have seen at least one promotional item. These results are
promising, and contradicts previous research on the effect of marketing campaigns on
reproductive health behaviors in which it was shown that messages are barely recalled
and have limited behavioral effects.29 To date, there is insufficient evidence from trials
on the effectiveness of PCC interventions.12, 13 To confirm our findings, this study should
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Table 3. Preconceptional and prenatal lifestyle changes following exposure to a local intervention to promote preconception care.
Crude OR
(95% CI)

Adjusted ORa
(95% CI)

No exposure
(n=283)

Exposure
(n=257)

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)

101 (37.3)

80 (32.4)

0.81 (0.53-1.24)

0.80 (0.51-1.26)

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)

Healthier nutritional habits

changed prenatally
Folic acid use
no use

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)

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)

Quit smoking

Values are presented as n(%), OR = odds ratio; CI = confidence interval
adjusted for age, educational level and nulliparity

a

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, conducted by a combination of quantitative and qualitative
methods among couples who are trying to conceive and healthcare 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 validated among the target
population. A limitation of this study was the use of two samples of non-matched
participants to measure the effectiveness of the intervention, because the time limit
of the study did not allow for selecting respondents with similar recall periods. This
may have inflicted differences due to recall bias since pre-intervention participants
administered the questionnaire between 13-24 months after conception while postintervention participants administered the questionnaire between 2-8 months after
conception. Another limitation was the scope of the intervention, as it was set up to
be a small-scale locally tailored promotional campaign that had to be performed with
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limited means. Therefore, our results are less generalizable to a wider population,
although the intervention is designed to be easily adaptable to fit another municipality
or region and the small-scale setting was necessary to assess the effect of a locally
tailored intervention. Furthermore, outcomes were only measured using self-reported
yes/no questions and we were not able to collect blood markers to verify, for example,
micronutrient or smoking status, or examine potential dose-response relationships.
Lastly, the campaign period may have been too short for a large and lasting effect on
preconceptional lifestyle behavior, 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 behavior.30

Conclusion and implications for practice
This study shows that exposure to a local promotional campaign on PCC has the
potential to improve the use of PCC and has led to improved preconceptional lifestyle
behavior among women. We recommend that PCC promotion 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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General discussion
The aim of this thesis was to explore how preconception lifestyle behavior and the
uptake of preconception care (PCC) among prospective parents can be improved
by means of a tailored approach in local primary care settings. The thesis outlines a
rationale, framework and pilot study for a local approach while taking into account
the perspectives of both prospective parents and healthcare providers. The conducted
studies yielded the following conclusions:
§ Women should preferably change unhealthy lifestyles prior to pregnancy recognition
(i.e. during the preconception period) to have the most beneficial effect on the
occurrence of adverse pregnancy outcomes (chapter 2);
§ Preconception consultation uptake is low since women rather acquire information
themselves than that they consult a healthcare provider regarding their wish to
conceive (chapter 3);
§ Both ways of pregnancy preparation are associated with positive lifestyle changes.
However, effect sizes for folic acid use, healthier diet and smoking cessation were
even larger for women who (also) consulted a healthcare provider (chapter 3);
§ From the parental perspective, barriers for the use of PCC are determined by the
presence of preconditions, women’s beliefs, perceptions and experiences, given the
availability and context in which PCC is provided (chapter 4 & 5);
§ From the providers’ perspective, the provision of PCC is challenging due to the
lack of awareness, the absence of a costing structure and unclear allocation of
responsibilities (chapter 6);
§ Put together, a tailored approach is advocated in which interdisciplinary
arrangements for collaboration and referral are set up within the local primary care
setting (chapter 7);
§ The pilot study of this approach shows promising results for the improvement of
both preconceptional lifestyle behavior as well as the use of PCC (chapter 7).

Preconception Care - do prospective parents (need) care?
There is ample evidence that prenatal exposure to unhealthy lifestyles, such as alcohol
consumption, smoking, physical inactivity, excessive weight gain or obesity, and
poor nutrition, often affects maternal and neonatal health outcomes.1-5 However, the
literature on the influence of lifestyles in the period prior to pregnancy is scarce. The
results presented in chapter 2 demonstrate that unhealthy lifestyles prior to pregnancy
recognition are more strongly associated with adverse pregnancy outcomes compared
to unhealthy lifestyles after pregnancy recognition, in particular relating to prepregnancy
BMI and smoking. These results are alarming, since unhealthy sedentary, nutritional and
substance-use behaviors are progressively common in many populations, including
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amongst a high percentage of women of reproductive age.1-3 For women with high
prepregnancy BMI, prenatal weight gain restriction advices may be in place, yet the best
health promotion strategy is to encourage obtaining a healthy BMI prior to pregnancy
recognition.1, 3, 6 Tobacco use is one of the most harmful behavioral factors and smoking
habits are not easy to modify within a short time period or during pregnancy and
the same holds for excessive alcohol use.7 Thus, interventions can best be initiated as
early as possible, preferably during the preconception period, to have the most effect
on pregnancy outcomes.8-10 Preconception care provides a window of opportunity to
timely alter or eliminate lifestyle risks by focusing on the period prior to conception.30, 31
Yet, previous studies show that PCC uptake is low and little is known about other ways
in which women prepare themselves for pregnancy.11-17 In 2011, Delissaint and McKyer
performed a systematic review on factors related to preconception health status and
health behaviors. Their critical finding was that knowledge and awareness do not lead
to healthy preconception behavior and there is an urgent need to educate women
regarding the importance and benefits of PCC.18 The results presented in chapter
3 demonstrate that women are more inclined to acquire preconceptional health
information themselves than to consult a healthcare provider. Chapter 4 shows that this
trend is not easy to shift, as deciding on the use of PCC is a subtle process, determined
by the presence of preconditions, women’s beliefs, perceptions and experiences, given
the availability and context in which PCC is provided.
Therefore, the pilot study described in chapter 7 was based on the rationale that
there is no “one size fits all” solution for PCC, since most prospective parents will desire
some kind of information to prepare themselves for pregnancy, while not all couples
are willing to attend a PCC consult. During the past decades, the use of the Internet
as an information source for healthcare information has exponentially increased with
a tremendous impact on healthcare practice. When it comes to preventive care, people
rather inform themselves than to visit a healthcare provider.19-22 Previous literature as
well as the results from chapter 3 and 5 demonstrate that the same holds for women’s
preconception health information needs.22 However, while most parents-to-be will be
well-suited with evidence-based information they can obtain by themselves, couples
with medical risks, prior obstetrical complications, non-western ethnic background, low
health literacy or low socioeconomic status are likely to benefit more from PCC consults
with a health care provider.9, 23, 24
In the Netherlands, more than 85% of all causes of perinatal mortality are associated
with the so called “Big4” adverse pregnancy outcomes: congenital disorders; small
for gestational age (birth weight <10th percentile for gestational age), premature
delivery (birth <37 weeks) and a suboptimal start at birth (Apgar score <7 after 5
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minutes).23 Higher risks for those adverse pregnancy outcomes were found for women
living in socioeconomically deprived areas, especially in the four largest cities in the
Netherlands.9, 24 Although the results from chapter 3 show that pregnancy preparation
by means of self-acquired information was associated with positive preconceptional
lifestyle changes, effect sizes were larger when women consulted a healthcare provider,
and only those women were more likely to quit smoking. Therefore, the results of
this thesis call for a refocus of interventions and strategies to provide a suitable offer
of both PCC information and consultation, to serve the different needs of all couples
contemplating pregnancy.

Preconception Care - do healthcare providers (offer) care?
Despite many initiatives in the Netherlands, PCC is still only delivered on a small scale
with no comprehensive PCC program or routine offer to all couples with a potential
desire to conceive.25, 26 The results of chapter 6 show that financial and time constraints
are the most important bottlenecks for healthcare providers to deliver PCC. These
barriers were interrelated with the way in which PCC is organized and which provider
is responsible for offering PCC. Shannon et al. performed a systematic review on the
delivery of PCC in different settings: primary care, hospital-based PCC clinics, and
high-risk care/community outreach. Of those, individual consultations during general
practice visits were identified as the most frequent strategy of PCC internationally.27 Yet,
the incorporation of PCC in primary care proves to be challenging in many countries,
due to resource constraints, lack of training and practice policies and procedures.28, 29
In the Netherlands, approximately 80-90% of pregnancies is planned, which creates the
possibility to inform prospective parents carefully before conception occurs.30 Since
nearly all inhabitants are registered at a general practitioners (GP) office and women
of reproductive age visit their GP on average at least once a year, GPs are usually
considered the most suitable providers for PCC.31 A study by de Weerd et al. shows that
among obstetricians, 78% thinks PCC is valuable care and 78% feels that PCC should
be provided by GPs if it is going to be introduced systematically.32 However, it has also
been shown that GPs are more focused on curative instead of preventive care and less
engaged in pregnancy related issues since midwives conduct primary obstetric care.
Moreover, GPs think of PCC as a time-consuming form of care with limited proof of its
effectiveness and necessity.33 The results of chapter 6 confirm that implementation of
PCC is very dependent on the cooperation of GPs, who were reluctant to cooperate
in this study. Therefore, if PCC is to be implemented successfully on large scale, it is
probably not feasible to focus on GPs as main provider. For the pilot study described
in chapter 7 midwives were pragmatically chosen as main providers of PCC, as the
results of chapter 6 indicated that they are committed and have more expertise and
knowledge in this field. Local arrangements were made using a PCC pathway, which
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enabled providers from other disciplines to refer their patients to an informational
website or PCC consultation. The results of the pilot study were promising, showing that
exposure to the intervention led to improved preconceptional lifestyle behavior among
women and has the potential to improve the use of PCC. Yet, reaching parents-to-be
would have been easier with the support of GPs, since it is more difficult for midwives to
reach couples with childbearing plans.

Strengths and limitations
A major strength of this research presented in thesis is the use of both qualitative and
quantitative methods in which the two most important groups of stakeholders regarding
PCC were involved, i.e. prospective parents and healthcare providers. Another important
strength is that the results of each sub-study were consecutively used to design the next
study, which eventually shaped the design of the pilot intervention. For the quantitative
studies (chapters 2, 3 and 7), strengths were the high response rates and specifically
developed questionnaires in which we differentiated preconception from first-trimester
modifiable lifestyle behaviors. This distinction is rarely made in previous studies and
allowed to assess the timing of pregnancy related lifestyle changes and, more importantly,
the association with pregnancy preparation, PCC use and the risk of adverse pregnancy
outcomes. For the qualitative studies (chapters 4 and 5), the purposefully sampled
groups formed a good representation of prospective parents (including men) and all
relevant healthcare disciplines. As a result we obtained data saturation and were able
to thoroughly assess the perceptions of both stakeholder groups. However, inherent
to most qualitative research, study samples were small and consisted of people who
are arguably more interested and committed to PCC compared to non-responders. A
limitation of this research was the use of a local setting, which could potentially limit the
generalizability of the results. While the population of Zeist is mostly representative for
the Netherlands, educational and income levels are relatively high. Another limitation
is the lack of a control group and the use of two samples of non-matched participants
to measure effectiveness in the pilot study, which may have led to recall-bias. Moreover,
the use of retrospective reporting did not allow for verification of self-reported health
behavior, nor for examining dose-response relationships between interventions and
micronutrient or smoking status. Lastly, the campaign period may have been too short
for a large and lasting effect on preconceptional lifestyle behavior. To confirm our
findings, we suggest to conduct longer-lasting similar studies in multiple local settings
with clearly defined outcome measures. The presented approach is designed to fit local
circumstances, healthcare networks, logistics and practical issues and can easily be
applied to other municipalities for further implementation and research.
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Implications for practice and future perspectives
Internationally, there is limited consensus on how PCC should be delivered. The
heterogeneity of healthcare systems calls for tailored measures to enhance the delivery
of PCC, since differences in services, facilities, financial and organizational structures all
affect possibilities for implementation.27, 34, 35 Therefore, regional and local approaches
are currently recommended in which the delivery of PCC is tailored to its feasibility in
a particular setting.3, 27, 35 This thesis supports this view, as it demonstrates that a local
promotional campaign on PCC has the potential to improve preconceptional lifestyle
behavior and the use of PCC among women. Moreover, a local approach proves to
be meaningful in obtaining support and commitment of healthcare providers from
a variety of disciplines. One of the main obstacles during the implementation of the
pilot was the lack of involvement of GPs. Yet, the delivery of PCC in the Netherlands
is primarily attributed to GPs. Our results show that it is probably more feasible to
designate midwives as providers for PCC, since they are more committed and have more
expertise and knowledge in this field. Yet even then, involvement of GPs is an important
requisite to reach and refer couples who wish to conceive.
Until recently, collective reimbursement of PCC was not arranged in the Netherlands,
which withheld providers to actively promote and offer PCC. From January 2017, the
Dutch Healthcare Authority has formulated new policy and reimbursement rules
for preconception advice consults for 20 minutes or more.36 In the fall of 2017, a
multidisciplinary evidence-based “Preconception Indication List” will be launched, which
is developed in close collaboration with obstetric care professionals specialized in PCC.37
Moreover, PCC receives continuous policy and research attention within the taskforce
prevention from the College of Perinatal Care (CPZ) and two prevention research lines of
the second program “Pregnancy and Childbirth” from the Netherlands Organization for
Health Research and Development (ZonMw) which will start in May 2017. These recent
initiatives are expected to ease the implementation of PCC, since it enables both GPs
and midwives to reimburse PCC consults, while indications will become more explicit.
In light of these recent developments and the promising results from the pilot study,
we advocate the implementation of the local PCC approach in other regions of the
Netherlands.
The presented design 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 easily accessible
evidence-based information to prepare themselves for pregnancy, but that it is not
feasible nor necessary to provide every couple with a PCC consult by a healthcare
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provider. Due to increased use of the Internet, together with perceived sufficient
knowledge and limited perceived need, not all prospective parents are willing to
attend a PCC consult. However, high-risk couples – including those with medical risks,
prior obstetrical complications, non-western ethnic background, low health literacy
or low socioeconomic status – should be continuously targeted for PCC consultation
with a healthcare provider, since their needs will likely not be served by self-acquired
information alone.9, 23, 24 The presented approach is designed to fit local circumstances,
healthcare networks, logistics and practical issues and can easily be applied to other
municipalities. Adaptation of the design for other local primary care settings requires
limited effort once insight in the local situation and perspectives of prospective parents
is obtained. Next to a promotional campaign, one of the key factors for successful
implementation is early involvement of local primary care providers to attain awareness
and commitment. The support of these providers is necessary to set up a local referral
network in which prospective parents can be referred for PCC consults to one or two
providers with expertise, most likely midwives.
Since it is more cost-effective to launch promotional campaigns on a regional scale,
it is worthwhile to seek collaboration within the regional midwifery partnerships
(“Verloskundige Samenwerkings Verbanden”) to implement local PCC approaches
simultaneously in multiple municipalities. Involvement of municipal public health
services is recommended, since results from public health campaigns in the Netherlands
aimed at changing lifestyle indicate that long-term effort is needed to change public
opinions and lifestyle behaviors.38 A paradigm shift is needed for PCC to become just as
self-evident as prenatal care, which will take many years and requires political support
both on the regional and national level. The ultimate future perspective is a perinatal
care chain in which PCC is fully integrated as the obvious first step to improve the future
health of mothers and children and fully available for every couple with childbearing
plans. To achieve this goal, it is time for parents-to-be, healthcare providers and policy
makers to switch the focus of pregnancy related lifestyle interventions from reactive
(prenatally) to proactive (preconceptionally) and care about preconception care.

Areas for future research
The findings of this thesis support emerging evidence indicating the preconception
period as an important period to target pregnancy related lifestyle interventions. To
confirm our findings, we recommend to conduct similar longer-lasting studies in other
local settings to generate a larger and more heterogeneous data sample. To date, there is
insufficient evidence from controlled studies on the effectiveness of PCC interventions on
the long term health of mother and child.5, 39, 40 Moreover, literature on key preconception
measures at the initiation of prenatal care – including pregnancy intention and access to
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care - is lacking.41 Therefore, future randomized controlled studies are needed to confirm
the effectiveness of PCC interventions, including sufficient sample size, clearly defined
(clinical) measures during the preconception period, pregnancy outcomes and longterm follow-up of the health of mothers and their offspring.
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Introduction
Despite major advances in clinical research and medical technology, the prevalence of
adverse maternal and neonatal pregnancy outcomes has only moderately decreased
over the past decades. Evidence on the role of unhealthy lifestyles before and during
pregnancy on fetal growth and placental development is accumulating. Early timing is
considered a crucial factor for the effectiveness of intervention strategies and therefore,
the organization of obstetric care should increasingly focus on the preconception period
to prevent adverse outcomes.
This thesis concentrates on preconception care (PCC) as a mean to capacitate prospective
parents to improve unhealthy lifestyles prior to pregnancy. The three key elements
of PCC are risk prevention, health promotion and interventions. This thesis outlines a
rationale, framework and pilot study for a tailored PCC care approach in a local primary
care setting, based on the perspectives of prospective parents as well as healthcare
providers. Five studies (chapter 2-6) were undertaken to support the development
of this locally tailored PCC approach, which was subsequently implemented in a pilot
study (chapter 7).
The objectives of the research presented in this thesis were: (1) to investigate associations
between modifiable lifestyle factors and the risk of adverse pregnancy outcomes and,
subsequently, to determine to which extent PCC contributes to the improvement of
preconception lifestyles; (2) to explore how women prepare themselves for pregnancy
and to explore their considerations whether or not to use PCC; (3) to assess perceptions,
needs and preferences of prospective parents and healthcare providers towards
the delivery of PCC; and (4) to study the effect of a local promotional campaign on
preconceptional lifestyle changes and the use of PCC.

Main findings
In chapter 2 associations between preconceptional modifiable lifestyle factors, the
effect of continuance or cessation of unhealthy behaviors during pregnancy, and the
subsequent risk of adverse pregnancy outcomes were investigated. In a prospective
multicenter cohort study of 3,684 women, it was found that unhealthy lifestyles both
prior to pregnancy recognition and during the first trimester are associated with adverse
pregnancy outcomes. Positive effects on pregnancy outcomes were larger when
unhealthy lifestyles were improved prior to pregnancy recognition. Women who smoked
prior to pregnancy were almost two times as likely to experience spontaneous preterm
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birth and small for gestational age neonates, although the risk of the latter decreased
when women stopped smoking during the first trimester. Also, obese women were
more than six times as likely to encounter gestational diabetes and respectively four and
two times as likely to encounter pregnancy induced hypertension and preeclampsia.
These results call for action to improve lifestyles preferably before conception, although
first-trimester lifestyle changes are still preferred when this is not feasible, for example
in case of unplanned pregnancy.
One of the obstacles for preconceptional lifestyle interventions is that women are not
aware of their pregnancy until they have a positive pregnancy test and that antenatal
booking visits often take place near the end of the first trimester. Previous studies have
shown that PCC uptake is low, yet little is known about other ways in which women
prepare themselves for pregnancy. In chapter 3 it was assessed whether actively
preparing for pregnancy by women is associated with lifestyle changes during the
preconception period. In this retrospective cross-sectional questionnaire study among
283 women, it was found that despite a high level of pregnancy planning most women
rather acquire information themselves (n=160; 60%) than consult a healthcare provider
regarding their wish to conceive (n=68; 25%). Both ways of pregnancy preparation
were associated with positive lifestyle changes, including alcohol cessation, improved
nutritional habits and folic acid supplementation use. Yet, effect sizes were even larger
when women consulted a healthcare provider, and only those women were more likely
to quit smoking. Although this study showed that motivating women to prepare for
pregnancy by gathering preconception health information is worthwhile and PCC
consults are not always required, increased PCC uptake rates are still preferred.
In chapter 4, a critical literature review was undertaken to examine motives for women
not to use PCC. From the 21 included articles it was derived that women perceive
more barriers than facilitators related to PCC, which explains why the uptake of PCC
remains low. Thematic analysis showed that deciding on the use of PCC is a subtle
process, determined by the presence of preconditions, women’s beliefs, perceptions
and experiences, given the availability and context in which PCC is provided. The results
indicate that PCC misses its potential by the current way in which it is offered, as many
pregnancies remain unplanned and couples tend to keep their wish to conceive secret.
Thus, it is recommended to enlarge the availability of PCC by investing in other means of
delivery, while paying specific attention to local situations and subpopulations.
In many European countries, PCC is still an emerging concept and also in the
Netherlands PCC is far from routine in daily practice. One of the major challenges for the
implementation of PCC is to identify how it can best be delivered, yet the literature on
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this topic is scant. A key problem for PCC is that prospective parents are hard to reach
by healthcare providers.5, 25 In chapter 5 parental perspectives on PCC were explored
through six focus groups with 29 women and 5 men who recently had a child. The
results show that parents prefer a programmatic PCC approach in which every couple
with a (future) child wish is addressed. Both women and men recommended to improve
the uptake of PCC by raising awareness and accessibility and to (1) promote PCC as a
common type of care, stipulating that it is not necessary to wait until fertility issues arise;
(2) offer multiple complementary forms of PCC: group sessions, individual consultations,
walk-in-hours and online sessions, and involve men more; (3) raise social dialogue by
stimulating word-of-mouth marketing in social networks; (4) use informal channels
and local community settings for promotional messages and conduct promotional
campaigns. In chapter 6 healthcare providers’ perspectives were explored through five
group discussion session with 30 providers from different disciplines using the Nominal
Group Technique. The challenges for the provision of PCC could be categorized as
follows: lack of awareness, the absence of a financing structure and unclear allocation
of responsibilities. From the healthcare providers’ perspective a tailored approach is
advocated in which interdisciplinary arrangements for collaboration and referral are set
up within a local primary care setting. In this approach responsibility and accountability
is shared among multiple disciplines: a few appointed professionals who provide PCC,
while all other relevant professionals act as referrers for PCC. Important prerequisites
for this are third party reimbursement, a local cooperation network and an adequate
referral system. Moreover, providers need to be equipped with proper knowledge,
skills and tools, while the awareness of prospective parents needs to be enhanced by
promotional campaigns and activities.
Due to the heterogeneity of health care systems across countries and regions, previous
research calls for local approaches in which the delivery of PCC is tailored to its feasibility
in a particular setting. The results of chapter 4, 5 and 6 provide additional support for
this proposition. Therefore, the pilot study described in chapter 7 was undertaken;
a tailored PCC approach in the primary care setting of the municipality of Zeist, the
Netherlands. The starting point of this approach was the rationale that there is no “one
size fits all” solution. Most prospective parents will desire some kind of information to
prepare themselves for pregnancy, but it is not feasible to solely focus on increasing the
uptake of individual PCC visits. Therefore, the focus was on increasing awareness, which
could also bring women to act upon existing knowledge or to inform themselves on
preconception health issues using evidence-based information. Based on the findings
from the aforementioned studies an intervention was designed with a dual-track
approach: (1) a promotional campaign directed towards couples who wish to conceive
consisting of posters, flyers, a local website, news-items and social media feeds; and (2)
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a preconception care pathway for healthcare providers which was implemented using
a regional educational meeting and the wide-spread distribution of a digital and hard
copy card displaying the PCC pathway. Healthcare providers from multiple disciplines
were involved (midwives, obstetricians, fertility doctors, general practitioners, preventive
child health care workers, maternity care nurses, physical therapists, pharmacists, and
dieticians). During the campaign period, individual PCC consults of approximately one
hour were offered free of charge by the primary care community midwifery practice
in Zeist and five plenary informational group sessions were scheduled. Data were
collected from questionnaires conducted before and after the intervention among
283 and 257 women respectively. More than half of the women who were exposed
to the intervention (n=142; 55%) could actively recall to have noticed at least one of
the campaign items of which the billboard and website were most frequently recalled.
The yearly average of official PCC consults at the community midwifery practice rose
from one consult prior to the intervention to sixteen consults during the intervention.
Moreover, 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 healthcare provider
regarding their wish to conceive during the intervention period compared to before
the intervention (adjusted OR 1.24 (95%CI 0.81-1.92)). In addition, it was more likely
that women preconceptionally reduced or quit their alcohol consumption (adjusted
OR 1.72 (95%CI 1.05-2.83), improved their nutritional 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. Overall, women who were exposed to the intervention were more likely to
make at least one preconceptional lifestyle change compared to women who were not
exposed to the intervention (adjusted OR 1.56 (95%CI 1.02-2.39)). These results show
that women who were exposed to the local PCC approach prepared themselves better
for their future pregnancy and, as such, more often improved their preconceptional
lifestyle, especially with regard to alcohol cessation. Although the pilot was a locally
embedded small observational study, its results are promising showing that a tailored
PCC approach in a local primary care setting has potential. The presented approach is
designed to fit local circumstances, healthcare networks, logistics and practical issues
and can easily be applied to other regional and local settings for further implementation
and research.
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Conclusion
In conclusion, this thesis shows that:
§ Women should preferably change unhealthy lifestyles prior to pregnancy recognition
(i.e. during the preconception period) to have the most beneficial effect on the
occurrence of adverse pregnancy outcomes (chapter 2);
§ Preconception consultation uptake is low since women rather acquire information
themselves than that they consult a healthcare provider regarding their wish to
conceive (chapter 3);
§ Both ways of pregnancy preparation are associated with positive lifestyle changes.
However, effect sizes for folic acid use, healthier diet and smoking cessation were
even larger for women who (also) consulted a healthcare provider (chapter 3);
§ From the parental perspective, barriers for the use of PCC are determined by the
presence of preconditions, women’s beliefs, perceptions and experiences, given the
availability and context in which PCC is provided (chapter 4 & 5);
§ From the providers’ perspective, the provision of PCC is challenging due to the
lack of awareness, the absence of a costing structure and unclear allocation of
responsibilities (chapter 6);
§ Put together, a tailored approach is advocated in which interdisciplinary
arrangements for collaboration and referral are set up within the local primary care
setting (chapter 7);
§ The pilot study of this approach shows promising results for the improvement of
both preconceptional lifestyle behavior as well as the use of PCC (chapter 7).
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Ondanks het feit dat er een grote vooruitgang heeft plaatsgevonden in klinisch
onderzoek en medische technologie, is de prevalentie van ongunstige maternale en
neonatale zwangerschapsuitkomsten de afgelopen decennia slechts matig gedaald.
Uit wetenschappelijk onderzoek blijkt in toenemende mate dat een ongezonde leefstijl,
zowel voorafgaand aan als tijdens de zwangerschap, invloed heeft op foetale groei
en de ontwikkeling van de placenta. Het vroegtijdig inzetten van maatregelen om
ongezonde leefstijlgewoontes te verbeteren is een cruciale factor voor de preventie
van zwangerschapscomplicaties. In de verloskundige zorg zou daarom meer aandacht
besteed moeten worden aan de periode voorafgaand aan de zwangerschap - de
preconceptieperiode.
Dit proefschrift richt zich op preconceptiezorg (PCZ) als een middel om ongezonde
leefstijlgewoontes van aanstaande ouders tijdens de preconceptieperiode te verbeteren.
De drie belangrijkste elementen van PCZ zijn risicopreventie, gezondheidspromotie en
interventies. Dit proefschrift schetst de grondgedachte, het raamwerk en de pilotstudie
voor een op maat gemaakte PCZ-aanpak in een lokale eerstelijnszorgsetting, gebaseerd
op de perspectieven van zowel aanstaande ouders als zorgverleners. De op maat
gemaakte PCZ-aanpak is ontwikkeld op basis van de resultaten uit vijf studies (hoofdstuk
2 t/m 6) en is vervolgens geïmplementeerd in een pilotstudie (hoofdstuk 7).
De doelstellingen van het onderzoek gepresenteerd in dit proefschrift zijn: (1) het
onderzoeken van de associatie tussen aanpasbare leefstijlfactoren en het risico op
ongunstige zwangerschapsuitkomsten en daaropvolgend vast te stellen in welke
mate PCZ bijdraagt aan het verbeteren van preconceptionele leefstijlgewoontes; (2)
in kaart te brengen hoe vrouwen zich voorbereiden op de zwangerschap, evenals
hun overwegingen om wel of geen gebruik te maken van PCZ; (3) het inventariseren
van percepties, behoeftes en voorkeuren van aanstaande ouders en zorgverleners
aangaande de uitvoering en wijze waarop PCZ geleverd wordt; en (4) het evalueren van
het effect van een lokale PCZ-aanpak op preconceptionele leefstijlveranderingen en het
gebruik van PCZ.

Resultaten
In hoofdstuk 2 werd de associatie bestudeerd tussen preconceptionele aanpasbare
leefstijlfactoren, het effect van het continueren of beëindigen van deze ongezonde
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gewoontes tijdens de zwangerschap, en het daaropvolgende risico op ongunstige
zwangerschapsuitkomsten. Uit een prospectieve multicenter cohortstudie onder
3.684 vrouwen bleek dat ongezonde leefstijlgewoontes zowel voorafgaand als tijdens
de zwangerschap geassocieerd zijn met ongunstige zwangerschapsuitkomsten. Het
positieve effect op zwangerschapsuitkomsten was het grootst wanneer ongezonde
leefstijlgewoontes voorafgaand aan de zwangerschap waren verbeterd in plaats van
tijdens het eerste trimester. Het was bijna twee keer zo waarschijnlijk dat bij vrouwen
die voorafgaand aan de zwangerschap rookten een spontane vroeggeboorte optrad
of dat de neonaat een te laag geboortegewicht had, hoewel het risico op dat laatste
verminderde wanneer vrouwen stopten met roken tijdens het eerste trimester van de
zwangerschap. De waarschijnlijkheid dat vrouwen met obesitas zwangerschapsdiabetes,
zwangerschapshypertensie of pre-eclampsie kregen was respectievelijk meer dan
zes, vier en twee keer zo groot vergeleken met vrouwen met een gezond BMI. Deze
resultaten vragen om actie om vrouwen hun ongezonde leefstijlgewoontes bij voorkeur
voorafgaand aan de zwangerschap te laten verbeteren. Wanneer dit echter niet
mogelijk is, bijvoorbeeld in geval van een ongeplande zwangerschap, is het nog steeds
aanbevolen om leefstijlgewoontes tijdens het eerste trimester te verbeteren.
Een van de obstakels voor preconceptionele leefstijlinterventies is dat vrouwen
zich meestal niet bewust zijn van hun zwangerschap totdat zij een positieve
zwangerschapstest in handen hebben. De eerste afspraak bij de verloskundige vindt
doorgaans pas aan het einde van het eerste trimester plaats. Hoewel eerdere studies
hebben aangetoond dat het gebruik van PCZ laag is, is maar weinig bekend over andere
manieren waarop vrouwen zichzelf voorbereiden op de zwangerschap. In hoofdstuk
3 is onderzocht of een actieve voorbereiding op de zwangerschap geassocieerd is
met verbetering van leefstijlgewoontes tijdens de preconceptieperiode. Uit deze
retrospectieve cross-sectionele vragenlijststudie onder 283 vrouwen bleek dat, ondanks
een hoog percentage geplande zwangerschappen, de meeste vrouwen bij voorkeur
zelf informatie zoeken om hun zwangerschap voor te bereiden (n=160; 60%), in
plaats van in gesprek te gaan met een zorgverlener (n=68; 25%). Beide manieren van
zwangerschapsvoorbereiding waren geassocieerd met leefstijlverbetering, waaronder
het stoppen met alcoholgebruik, het verbeteren van het voedingspatroon en het
gebruik van foliumzuur. Deze effectmaten waren nog groter wanneer vrouwen een
gesprek hadden gehad met een zorgverlener, en alleen voor deze vrouwen was het
waarschijnlijker dat zij stopten met roken. Hoewel deze studie laat zien dat het de
moeite waard is om vrouwen te motiveren om hun zwangerschap voor te bereiden
door het verzamelen van preconceptionele gezondheidsinformatie en aantoont dat
PCZ-consulten niet altijd nodig zijn, heeft het verhogen van het aantal PCZ-consulten
echter nog steeds de voorkeur.
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In hoofdstuk 4 werd een systematische literatuurstudie uitgevoerd naar motieven
van vrouwen om geen gebruik te maken van PCZ. Uit de 21 geïncludeerde artikelen
kon worden afgeleid dat vrouwen doorgaans meer belemmerende dan bevorderende
factoren ervaren met betrekking tot PCZ, wat verklaart waarom het gebruik van PCZ
zo laag blijft. Thematische analyse laat zien dat er bij de overweging van aanstaande
ouders om gebruik te maken van PCZ verschillende barrières bestaan. Het gaat
hierbij om factoren zoals de bekendheid met het bestaan van PCZ, de mate waarin
de zwangerschap gepland is, het nog geheim willen houden van de kinderwens,
zorgen over vruchtbaarheid, angst voor medicalisering en reeds bestaande kennis
en ervaringen. Daarnaast is de beschikbaarheid en context waarin PCZ geleverd
wordt belangrijk, zoals de tijdsinvestering, kosten, reisafstand en de relatie met de
zorgverlener. De resultaten tonen aan dat PCZ zijn potentie mist door de manier waarop
het nu aangeboden wordt, aangezien zwangerschappen vaak niet volledig gepland
zijn en aanstaande ouders hun zwangerschapswens niet openlijk uiten. Daarom
wordt aanbevolen om de beschikbaarheid van PCZ te vergroten door te investeren in
alternatieve aanbiedingsvormen, waarbij aandacht wordt besteed aan lokale situaties
en specifieke populaties.
In veel Europese landen is PCZ een nog opkomend concept en ook in Nederland is PCZ
nog lang geen routine in de dagelijkse praktijk. Een van de grootste uitdagingen voor de
implementatie van PCZ is de vraag hoe PCZ het beste kan worden aangeboden; echter,
de literatuur over dit onderwerp is beperkt. Een van de belangrijkste belemmeringen
voor PCZ is dat aanstaande ouders erg moeilijk te bereiken zijn voor zorgverleners,
omdat de zwangerschapswens vaak niet bekend is. In hoofdstuk 5 werden daarom
de perspectieven van aanstaande ouders verkend in zes focusgroepen bestaande uit
29 vrouwen en 5 mannen die recentelijk een kind hadden gekregen. De resultaten
laten zien dat ouders de voorkeur hebben voor een programmatische PCZ-benadering
waarin elk koppel met een (toekomstige) zwangerschapswens wordt benaderd. Uit het
focusgroep onderzoek volgen aanbevelingen van zowel vrouwen als mannen om het
gebruik van PCZ te verbeteren door middel van het vergroten van de bewustwording
en de toegankelijkheid van PCZ. Suggesties hiervoor zijn: (1) PCZ te promoten als een
normale vorm van zorg door te benadrukken dat het niet nodig is om te wachten totdat
vruchtbaarheidsproblemen zich voordoen; (2) meerdere aanvullende vormen van PCZ
aan te bieden, zoals groepssessies, individuele PCZ consulten, inloopspreekuren en online
sessies, en mannen hier meer bij te betrekken; (3) de sociale dialoog te doen oplaaien
door mond-op-mond reclame te stimuleren en marketingactiviteiten te ontplooien in
sociale netwerken; (4) informele kanalen en de lokale gemeenschapsetting te gebruiken
voor voorlichtingsdoeleinden en promotiecampagnes te houden. In hoofdstuk 6 werd
het zorgverlenerperspectief in kaart gebracht in vijf sessies met 30 zorgverleners van
163

A

verschillende disciplines met behulp van de Nominal Group Technique. In deze studie
werden de uitdagingen voor het aanbieden van PCZ als volgt gecategoriseerd: gebrek
aan awareness, de afwezigheid van een bekostigingsstructuur en onduidelijke allocatie
van de verantwoordelijkheden voor PCZ. Vanuit het zorgverlenerperspectief wordt een
op maat gemaakte aanpak bepleit waarin interdisciplinaire regelingen zijn getroffen
voor samenwerking en doorverwijzing binnen de lokale eerstelijnssetting. In deze
aanpak worden de verantwoordelijkheid en aansprakelijkheid voor PCZ gedeeld onder
meerdere disciplines; een aantal benoemde zorgverleners die PCZ leveren, terwijl alle
andere betrokken zorgverleners optreden als toeleiders voor PCZ. Belangrijke vereisten
hiervoor zijn vergoeding vanuit de zorgverzekeraars, een lokaal samenwerkingsverband
en een adequaat verwijssysteem. Daarnaast zullen zorgverleners uitgerust moeten
worden met voldoende kennis, vaardigheden en tools terwijl de bewustwording van
aanstaande ouders dient te worden vergroot door middel van promotiecampagnes en
voorlichting.
Door de grote heterogeniteit in gezondheidszorgsystemen tussen landen en regio’s
wordt in eerder onderzoek opgeroepen tot lokale strategieën waarin de voorziening van
PCZ is toegesneden op zijn haalbaarheid en toepasbaarheid in een specifieke setting. De
resultaten van hoofdstuk 4, 5 en 6 onderbouwen dit voorstel verder en hebben geleid
tot de pilotstudie die is beschreven in hoofdstuk 7: een op maat gemaakte PCZ-aanpak
in de eerstelijns setting van de gemeente Zeist. Het uitgangspunt van deze aanpak was
dat er niet één oplossing bestaat die geschikt is voor alle aanstaande ouders. De meeste
aanstaande ouders zullen behoefte hebben aan enige soort van informatie om zichzelf
voor te bereiden op de zwangerschap. Het is echter niet haalbaar om enkel en volledig
te focussen op het verhogen van het aantal individuele PCZ-consulten, omdat niet alle
aanstaande ouders hier behoefte aan hebben of de noodzaak ervan inzien. Daarom was
de pilotstudie met name gericht op het vergroten van de bewustwording over het belang
van PCZ, wat er ook toe kon leiden dat vrouwen gevolg geven aan reeds bestaande
kennis of zichzelf verder informeren over preconceptionele gezondheid door middel
van wetenschappelijk onderbouwde informatie. Op basis van de bevindingen uit de
hierboven genoemde studies is een interventie ontwikkeld met een tweesporenbeleid:
(1) een promotiecampagne gericht op aanstaande ouders bestaande uit billboards,
posters, flyers, een lokale website, stickers op anticonceptiepildoosjes, nieuwsberichten
en sociale media feeds; en (2) een preconceptioneel zorgpad voor zorgverleners
welke geïmplementeerd werd met behulp van een regionaal symposium en brede
verspreiding van hardcopy en digitale routekaarten. Zorgverleners uit meerdere
disciplines werden hierin betrokken, waaronder verloskundigen, gynaecologen,
fertiliteitsartsen, huisartsen, jeugdgezondheidszorg, kraamzorg, fysiotherapeuten,
apothekers en diëtisten. Tijdens de campagneperiode werden individuele PCZ-consulten
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gratis aangeboden door de Verloskundige Praktijk Zeist en zijn vijf informatieavonden
georganiseerd. De data voor de evaluatie van de pilotstudie werd verzameld door middel
van vragenlijsten die na de interventie werden afgenomen onder 257 vrouwen, welke
vervolgens werden vergeleken met de resultaten van de vragenlijsten uit hoofdstuk
3. Meer dan de helft van de vrouwen die blootgesteld was aan de interventie (n=142;
55%) kon zich herinneren tenminste één van de campagne items te hebben gezien,
waarbij de billboards en website het meest frequent werden genoemd. Het jaarlijkse
aantal officiële PCZ-consulten in de verloskundigenpraktijk steeg van gemiddeld één
consult voorafgaand aan de interventie tot zestien consulten gedurende de interventie.
Bovendien bleek dat het waarschijnlijker was dat vrouwen gedurende de interventie
zelf preconceptionele gezondheidsinformatie zochten (gecorrigeerde odds ratio (OR)
1.13 (95% betrouwbaarheidsinterval (BI) 0.77-1.65)) of een zorgverlener consulteerden
aangaande hun zwangerschapswens vergeleken met de periode voorafgaand aan
de interventie (gecorrigeerde OR 1.24 (95%BI 0.81-1.92)). In aanvulling hierop was
het waarschijnlijker dat vrouwen tijdens de preconceptieperiode hun alcoholgebruik
reduceerden of volledig stopten met alcoholgebruik (gecorrigeerde OR 1.72 (95%BI
1.05-2.83), hun voedingspatroon verbeterden (gecorrigeerde OR 1.30 (95%BI 0.88-1.93)),
startten met het gebruik van foliumzuur (gecorrigeerde OR 1.41 (95%BI 0.95-2.10)) en
minderden of stopten met roken (gecorrigeerde OR 1.24 (95%BI 0.40-3.78)). Over het
geheel gezien waren vrouwen die blootgesteld waren aan de interventie meer geneigd
om tenminste één preconceptionele leefstijlgewoonte te veranderen vergeleken met
vrouwen die niet waren blootgesteld aan de interventie (gecorrigeerde OR 1.56 (95%BI
1.02-2.39)). Deze resultaten laten zien dat vrouwen die blootgesteld waren aan de
lokale PCZ-aanpak zichzelf beter voorbereidden op hun toekomstige zwangerschap
en als zodanig hun preconceptionele leefstijlgewoontes vaker verbeterden, vooral met
betrekking tot het stoppen met alcoholgebruik. Hoewel deze pilot een lokale kleine
observationele studie was, zijn de resultaten veelbelovend en tonen deze aan dat een
op maat gemaakte PCZ-aanpak in een lokale eerstelijns setting potentie heeft. De
gepresenteerde aanpak kan worden aangepast aan specifieke omstandigheden, zoals
de inrichting van de gezondheidszorg, logistieke en praktische issues en kan daarom
eenvoudig worden toegepast in andere regionale en lokale settingen voor verdere
implementatie en onderzoek.
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Conclusie
Op basis van de resultaten beschreven in dit proefschrift kunnen de volgende conclusies
getrokken worden:
§ Vrouwen zouden ongezonde leefstijlgewoontes bij voorkeur voorafgaand aan de
zwangerschap (d.w.z. tijdens de preconceptieperiode) moeten verbeteren voor
een optimaal effect op de prevalentie van negatieve zwangerschapsuitkomsten
(hoofdstuk 2);
§ Het gebruik van preconceptieconsulten blijft laag, grotendeels doordat vrouwen
liever zelf informatie zoeken over hun zwangerschapswens dan dat zij hierover in
gesprek gaan met een zorgverlener (hoofdstuk 3);
§ Beide manieren van voorbereiden op de zwangerschap, zowel een consult met
een zorgverlener als het zelf zoeken naar informatie, zijn geassocieerd met
positieve leefstijlveranderingen. Echter zijn de effectmaten voor foliumzuurgebruik,
gezondere voedingsgewoontes en stoppen met roken groter wanneer vrouwen
(ook) een gesprek met een zorgverlener over hun zwangerschapswens hebben
gehad (hoofdstuk 3);
§ Vanuit het perspectief van aanstaande ouders bestaan er verschillende barrières
voor het gebruik van PCZ. Het gaat hierbij om factoren zoals de bekendheid met het
bestaan van PCZ, de mate waarin de zwangerschap gepland is, het nog geheim willen
houden van de kinderwens, zorgen over vruchtbaarheid, angst voor medicalisering
en reeds bestaande kennis en ervaringen. Daarnaast is de beschikbaarheid en
context waarin PCZ geleverd wordt belangrijk, zoals de tijdsinvestering, kosten,
reisafstand en de relatie met de zorgverlener (hoofdstuk 4 en 5);
§ Vanuit het zorgverlenerperspectief is de voorziening van PCZ een uitdaging
vanwege het gebrek aan bewustwording van het belang van PCZ, de afwezigheid
van een bekostigingsstructuur en onduidelijke allocatie van verantwoordelijkheden
(hoofdstuk 6);
§ Bij elkaar genomen is een op maat gemaakte aanpak nodig waarin interdisciplinaire
samenwerkings- en verwijsafspraken worden gemaakt in een lokale eerstelijns
setting (hoofdstuk 7);
§ De resultaten van de pilotstudie van deze aanpak zijn veelbelovend voor de
verbetering van zowel preconceptionele leefstijlgewoontes als het gebruik van PCZ
(hoofdstuk 7).
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Allereerst wil ik alle ouders en zorgverleners bedanken die hebben deelgenomen aan
dit onderzoeksproject. Zonder jullie medewerking was dit proefschrift nooit tot stand
gekomen.
Prof. dr. A. Franx, beste Arie. Bedankt voor de kans en het vertrouwen om dit bijzondere
project te mogen uitvoeren. Preconceptiezorg - het was een vreemde eend in de
bijt temidden van alle andere onderzoeksprojecten van de afdeling Verloskunde.
Gezamenlijk hebben we er iets moois van gemaakt.
Dr. M.P.H. Koster, beste Wendy. Ik kon me geen betere copromotor voorstellen. Iedere
dag was je bereikbaar en stond je voor me klaar. Jouw kritische blik en opbouwende
commentaar heeft me veel geleerd. We zaten bijna altijd op één lijn en dat was heel
prettig werken. Het congres in Zweden was een hoogtepunt waar ik met veel plezier op
terugkijk.
Dr. H.F. van Stel, beste Henk. Het was fijn om een copromotor te hebben die zo in mij
geloofde en altijd tevreden was met mijn teksten. Jouw nuchtere blik en ervaring
heeft mij geholpen bij het kwalitatief onderzoek. Bedankt voor alle vrijheid en jouw
vertrouwen.
Geachte leden van de leescommissie, prof. dr. N.J. de Wit, prof.dr.ir. H.A. Smit, prof.dr. C.H.
van der Vaart, prof.dr. E.A.P. Steegers en prof.dr. J. van der Velden, hartelijk dank voor de
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lunches en journal clubs, ik heb ervan genoten.
Lieve bezemkamergenootjes, het was leuk om een onderzoekerskamer met jullie te
delen. Florentine, bedankt voor je nuchtere blik en onze fijne gesprekken. Ger bedankt
voor alle vrolijkheid en gezelligheid die je meebrengt. Marije, wat heb ik veel aan je
gehad tijdens de afgelopen drie jaar. Wat hebben we samen gelachen en wat konden we
heerlijk mopperen als het even tegenzat. Ik ben ontzettend blij dat we samen opliepen.
Marjolein, Jeannette, Heleen, Yolanda en Marjon, dames van de Verloskundige Praktijk
Zeist, bedankt voor de gelegenheid om de studie uit te voeren, de hulp met de
respondentenwerving, het verspreiden van het promotiemateriaal en het verzorgen van
de gratis kinderwensconsulten.
169

A
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Holt, Gretha Visser en Conni de Groot, bedankt voor jullie deelname in de projectgroep.
Margriet Wezenberg, Lisette Bos, Anton Luzier, Yvonne Fontein en Marion Tetteroo,
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postdoctoraal onderzoeker aan de slag te gaan in het AMC terwijl ik op mijn
promotiedatum wachtte.
Mijn lieve paranimfen, lieve Tuija en Suzanne, met jullie naast me kan ik alles aan!! Jullie
zijn zo heerlijk nuchter en positief en weten me altijd op te beuren. Als paranimfen zijn
jullie en topduo. Bedankt dat jullie vandaag naast mij staan!
Lieve Patrick, wat ben ik blij dat jij er bent! Bedankt voor jouw luisterend oor en dat ik
door dik en dun op onze vriendschap kan bouwen.
Lieve vriendjes en vriendinnetjes. Bedankt voor jullie steun in goede en slechte tijden.
Alle goede gesprekken en leuke dingen die we de afgelopen jaren hebben gedaan zijn
me ontzettend dierbaar. Wat heb ik het afgelopen jaar heerlijk stoom kunnen afblazen
op de dansvloer en tijdens de bosritten in galop de zonsondergang tegemoet. Dankzij
jullie ben ik met beide benen op de grond blijven staan, bedankt dat jullie er zijn.
Lieve mama, wat had ik graag gewild dat je er op deze bijzondere dag bij had kunnen
zijn. Jouw onvoorwaardelijke liefde, zachtaardigheid en zorgzaamheid zal ik altijd
met me mee blijven dragen. Jij hebt mij geleerd wat doorzettingsvermogen is en hoe
belangrijk het is om van het leven te genieten. Dit proefschrift is voor jou. Ik zal altijd
van je houden.
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Lieve papa, je bent mijn rots in de branding. Je hebt me altijd gestimuleerd om mijn
best te doen op school en een carrière op te bouwen. Je bent mijn grote voorbeeld. Mijn
ambitie, zelfstandigheid en verantwoordelijkheidsgevoel heb ik aan jou te danken. Ik
ben trots op hoe je jezelf overeind houdt, ook in moeilijke tijden.
Lieve Harriet, bedankt voor jouw nuchterheid en goede raad. Wat hebben we veel
gesprekken gevoerd de afgelopen jaren. Ik ben dankbaar dat je er bent voor papa, en
ook voor ons.
Lieve Saskia, wat ben ik blij met jou als grote zus! Van bekvechtende kleuters, tot
shoppende tieners, tot samen-uitgaande pubers, tot moeders en tantes van onze lieve
meisjes. Wat een pech dat mijn promotie precies op de dag valt dat je bent uitgerekend
van mijn tweede nichtje. Wat kijk ik uit naar haar komst!
Lieve Bart, mijn grote broer. Ik kan me geen betere echtgenoot voor mijn zus en vader
voor mijn nichtjes bedenken. Bedankt dat je altijd voor me klaarstaat.
Lieve schoonfamilie, wat is het fijn dat jullie in mijn leven zijn gekomen. Ik ben blij dat
jullie er zijn.
Lieve Murphy, wie had een jaar geleden kunnen bedenken dat ons leven zo zou
veranderen. Je bent de liefde van mijn leven! De afgelopen tijd hebben we laten zien
hoeveel we samen aankunnen. Je weet me als geen ander te motiveren om het beste
uit mezelf te halen. Jouw onvoorwaardelijke steun, eindeloze geduld en big smile heeft
me door de laatste periode van mijn proefschrift gesleept. Bedankt dat je er altijd bent
voor mij en Zoë. Nu wordt het tijd om volop te gaan genieten van ons gezinnetje en ons
nieuwe huis. Ik kan niet wachten op de rest van ons leven samen en alle fantastische
dingen die we nog gaan meemaken. Ik hou van jou en Loïs!
Lieve Zoë. Het is niet altijd gemakkelijk geweest de afgelopen drie jaar, maar met zijn
tweetjes hebben we ons er goed doorheen geslagen. Iedere werkdag ging je met me
mee naar Utrecht en keek ik uit het raam naar de boerderij waar jij lekker aan het spelen
was. In het begin dronk je nog je melkfles op de terugweg achterin de auto zo klein als je
was, en op het einde kletste je me de oren van het hoofd over al jouw avonturen. Tijdens
mijn promotietraject ben je uitgegroeid tot een heerlijke persoontje en nu ga je al naar
school. Ik ben trots op jouw veerkracht. Met mama’s promotie sluiten we het hoofdstuk
van ons tweetjes “echt” af en gaan we met zijn viertjes verder in ons nieuwe huis op
IJburg, wat is dat fijn! Ik hou van je, van hier naar de maan en weer terug!
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Preconceptiezorg richt zich op de periode voorafgaand aan de
zwangerschap. Stellen met een kinderwens kunnen gebruik maken van
preconceptiezorg om de gezondheid van moeder en kind te bevorderen.
Preconceptiezorg bestaat uit voorlichting en maatregelen, zoals het
gebruik van foliumzuur, een gezonder voedingspatroon, aanpassen van
medicatie, stoppen met roken en alcoholgebruik. In dit proefschrift wordt
beschreven hoe vrouwen zich op een zwangerschap voorbereiden en
wat het effect is van ongezonde leefstijlgewoontes op het voorkomen
van zwangerschapscomplicaties. Daarnaast wordt inzicht gegeven in
de perspectieven van aanstaande ouders en zorgverleners over hoe
preconceptiezorg het beste georganiseerd zou kunnen worden. Het
proefschrift biedt een op maat gemaakte aanpak voor preconceptiezorg
in een lokale eerstelijns setting.
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