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There are high rates of inequality between birth outcomes across wealthy and impoverished 
neighborhoods in the Netherlands [1, 2]. These inequalities are particularly high in the four 
largest cities of the Netherlands (Amsterdam, Rotterdam, the Hague, Utrecht). The most 
pronounced inequalities can be found in Rotterdam. Here, perinatal mortality (deaths from 
22 weeks of gestation until 7 days postpartum) can be as low as 2 per 1,000 births in affluent 
neighborhoods and as high as 34 per 1,000 births in poor neighborhoods [3]. Moreover, 
neighborhood-specific preterm birth rates range from 34 to 153 per 1,000 births [3]. With 
such high rates of inequality, the Netherlands is home to one of the highest recorded 
disparities in birth outcomes across neighborhoods in any developed country [3].  

Substantial inequalities are not only found across neighborhoods, but also across different 
social groups. Women of a low socio-economic status typically show worse birth outcomes 
than women of a higher socio-economic status. Moreover, women with a non-Western ethnic 
minority background tend to have more adverse birth outcomes than native Dutch women 
[1, 4]. Two recent studies, however, have shown that the latter relationship is reversed in the 
most impoverished neighborhoods. Here, Western women are at higher risk for adverse 
birth outcomes than their non-Western ethnic minority counterparts. This means that 
poverty seems to have a stronger negative effect on Western women than on non-Western 
women [1, 4].

Adverse birth outcomes place a high emotional, medical, and financial burden on involved 
individuals and the health care system [5, 6]. This burden is not only limited to the time 
of birth, but often prevails in the long-term. Babies born prematurely, for example, are at a 
substantially increased risk for medical and social disabilities in adulthood [5]. Therefore, 
reducing inequalities in birth outcomes has become a primary concern for the Dutch 
government. A number of large research programs were established, most notably 1) 
“Ready for a Baby”, a 10- year program to improve perinatal health and to reduce perinatal 
mortality in Rotterdam [7], 2) ZonMw (The Netherlands Organisation for Health Research 
and Development) program “Pregnancy and Birth”, and 3) “Healthy Pregnancy 4 ALL”, a 
national program to improve risk-selection and preconception care [8]. 

In parallel to the establishment of research programs, three key policy reports were published 
indicating priority setting of perinatal health research [9-11]. These reports have made 
recommendations to redress perinatal inequalities, including a) improving pregnancy-related 
health behaviors (such as time of entry into care and alcohol consumption) and b) closer 
coordination between midwives and obstetric caregivers. 



9

Introduction

1

Pregnancy-related health behaviors such as the time of entry into care are major predictors 
of birth outcomes [12, 13]. This relationship between health behaviors and health outcomes 
can also be found in other areas. Obesity and cardiovascular disease, for example, are largely 
attributed to health behaviors [14]. The strong role of health behaviors suggests that a large 
portion of adverse health outcomes could be prevented by improving these health behaviors, 
for example by improving people’s health care usage or nutritional intake. Interventions to 
improve health behaviors have, however, shown disappointing effectiveness [14, 15]. At 
the same time, the global burden of diseases attributable to health behaviors is rising. The 
capacity to understand and modify (pregnancy-related) health behaviors is therefore not 
only of interest for Dutch policy-making, but has become a primary goal of health promotion 
efforts across the globe [14]. 

Mirroring a general trend in public health, Dutch studies trying to understand which factors 
influence pregnancy-related behavior and birth outcomes mainly consider individual-
level factors such as health literacy or socio-economic status [16-18]. However, two recent 
Dutch studies suggest that variations in pregnancy-related behavior and birth outcomes 
cannot solely be explained by individual risk factors, and seem to also be influenced by 
neighborhood-level socio-economic status [4, 19]. International studies on pregnancy-related 
behavior and birth outcomes have identified a wide range of other neighborhood influences, 
such as crime rates, level of urbanization, ethnic minority density, and social capital [20-22]. 
This means that pregnancy-behavior cannot solely be understood by considering individual-
level factors, but needs to be understood in the light of the social environments in which 
these behaviors take place.  

Besides efforts to understand and modify pregnancy-related behaviors of women, the Dutch 
policy reports suggest that strengthening coordination between community midwives and 
obstetricians is key for improving birth outcomes [9-11]. Indeed, several studies in health 
care have found a relationship between coordination and performance outcomes in the area 
of efficiency (e.g. length of hospitalized stay, costs) and effectiveness (e.g. patient satisfaction, 
clinical outcomes) [23, 24].

The Dutch midwifery and obstetric system is imbued with inherent coordination challenges. 
This is because community midwives and obstetricians are autonomous professionals and 
yet interdependent on each other in order to deliver optimal care. They are interdependent 
on each other as they need to coordinate activities to support women during their pregnancy 
and labor/birth (e.g., sharing information related to pregnant women). The challenge of 
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coordination is not unique to Dutch midwifery and obstetrics and is also present in other 
health care sectors in the Netherlands and abroad, where different professionals struggle to 
integrate their contributions in order to deliver optimal care [25].

AIM OF THIS THESIS 

The aim of this thesis is to increase our understanding of reproductive health inequalities 
(with an emphasis on inequalities of birth outcomes) and to propose ways for reducing 
them. This thesis addresses this aim in three parts. 

Part I and Part II seek to contribute to the key policy recommendation of improving 
pregnancy-related health behaviors (as outlined above). Part I investigates the influence 
of social environments and individual characteristics – and the interaction between these 
factors – on pregnancy-related behavior and birth outcomes. The studies in Part II explore 
how knowledge of the influence of social environments on health behaviors can be used to 
ameliorate interventions gearing to improve reproductive health-related behavior.

Part III seeks to contribute to the key policy recommendation of improving coordination 
between community midwives and obstetric caregivers. We do this by empirically assessing 
how coordination between midwives and obstetric professionals could be strengthened and 
by proposing a new organizational model for Dutch midwifery and obstetrics. 

Research questions 

Part I – Understanding pregnancy-related behavior and birth outcomes: the 

infl uence of social environments

1. What is the association of neighborhood social capital and ethnic minority density 
with birth weight (adjusted for gestational age) and rates of premature births in the 
Netherlands? (Chapter 2)

2. What is the association of neighborhood ethnic minority density with time of entry 
into care in the Netherlands? (Chapter 3)

3. How do women deal with the pregnancy-related advice they receive, and how does this 
influence their pregnancy-related behavior? (Chapter 4)
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Part II – Vertical integration of reproductive health interventions: Integrating 

the infl uence of social environments to improve reproductive health behaviors

1.  Which recruitment methods were most successful in targeting ethnic minority groups 
from low socio-economic status neighborhoods for reproductive health promotion? 
(Chapter 5)

2.  To what extent have family planning interventions adopted a social-ecological 
framework, and how could this framework be improved? (Chapter 6)

Part III – Horizontal integration of midwifery and obstetrics: Improving 

coordination between community midwives and obstetric professionals

1.  What are current barriers to coordination between midwives and obstetricians in 
Rotterdam, and how could these barriers be addressed? (Chapter 7)

2.  How could the Dutch organizational model for midwifery and obstetrics be revised in 
order to strengthen coordination between the involved professionals? (Chapter 8) 

In order to answer the research questions of these three parts, we have made use of both 
quantitative and qualitative methods, spanning ethnographic techniques to advanced 
multilevel modeling. Moreover, we have combined theory and empirical investigation and 
covered the disciplines of obstetrics, midwifery, medical sociology, social epidemiology, 
organization science, and public health. This multi-method and interdisciplinary approach 
reflects the viewpoint that reproductive health inequalities pose a multifaceted problem, 
which needs to be addressed by an equally multifaceted research strategy. 
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ABSTRACT

Background Perinatal morbidity rates are relatively high in the Netherlands, and 
significant inequalities in perinatal morbidity and mortality can be found across 
neighborhoods. In socioeconomically deprived areas, ‘Western’ women are particularly 
at risk for adverse birth outcomes. Almost all studies to date have explained the 
disparities in terms of individual determinants of birth outcomes. This study examines 
the influence of neighborhood contextual characteristics on birth weight (adjusted for 
gestational age) and preterm birth. We focused on the influence of neighborhood social 
capital – measured as informal socializing and social connections between neighbors – 
as well as ethnic (minority) density.

Methods Data on birth weight and prematurity were obtained from the Perinatal 
Registration Netherlands 2000-2008 dataset, containing 97% of all pregnancies. 
Neighborhood-level measurements were obtained from three different sources, 
comprising both survey and registration data. We included 3,422 neighborhoods and 
1,527,565 pregnancies for the birth weight analysis and 1,549,285 pregnancies for the 
premature birth analysis. Linear and logistic multilevel regression was performed to 
assess the associations of individual and neighborhood level variables with birth weight 
and preterm birth.

Results We found modest but significant neighborhood effects on birth weight 
and preterm births. The effect of ethnic (minority) density was stronger than that of 
neighborhood social capital. Moreover, ethnic (minority) density was associated with 
higher birth weight for infants of non-Western ethnic minority women compared to 
Western women (15 grams; 95% CI 12.4-17.5) as well as reduced risk for prematurity 
(OR 0.97; 95% CI 0.95-0.99). 

Conclusions Our results indicate that neighborhood contexts are associated with 
birth weight and preterm birth in the Netherlands. Moreover, ethnic (minority) density 
seems to be a protective factor for non-Western ethnic minority women, but not for 
Western women. This helps explain the increased risk of Western women in deprived 
neighborhoods for adverse birth outcomes found in previous studies.
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INTRODUCTION

Despite free and high quality perinatal health care in the Netherlands, perinatal morbidity 
and mortality rates in this country remain relatively high compared to other European 
countries [1]. There are also large perinatal health inequalities between poor and wealthy 
urban neighborhoods [2]. In the second largest city, Rotterdam, neighborhood-specific 
preterm birth rates range from 34 to 153 per 1,000 births, and perinatal mortality ranges 
from 2 to 34 per 1,000 births [3]. These are among the highest recorded disparities in birth 
outcomes across neighborhoods in any developed country. 

On average, Western women show better birth outcomes than non-Western ethnic minority 
women, many of whom are first or second generation immigrants [4]. However, in 2008 
a study indicated that in poor neighborhoods in the Netherlands, Western women appear 
paradoxically to be at higher risk for adverse birth outcomes compared to non-Western 
immigrant women [5]. These results were recently confirmed by a study on social deprivation 
and adverse perinatal outcomes among Western and non-Western pregnant women in 
Rotterdam [6].

Previous studies conducted in the Netherlands on birth outcome inequalities across 
neighborhoods and ethnic groups have mostly focused on individual-level determinants. 
Factors such as increased maternal age, non-Western ethnicity, and unhealthy lifestyle 
have been shown to be associated with adverse birth outcomes [7]. However, these 
individual factors cannot fully account for the between-neighborhood variation observed 
in birth outcomes. In other words, area-level disparities in birth outcomes are not purely 
attributable to compositional effects, i.e. the result of clustering of people with certain 
health characteristics in certain neighborhoods. There may be also contextual effects of 
neighborhood characteristics affecting health outcomes over and beyond the influence of 
individual determinants.

One study considered the effects of neighborhood income and deprivation on birth outcomes 
in Amsterdam, the largest Dutch city. This study only found ‘small-for-gestational age’ (SGA) 
to be associated with neighborhood income and deprivation [8]. Outside of the Netherlands, 
studies have found associations between a variety of neighborhood characteristics (including 
neighborhood socioeconomic status, social capital, and crime rate) and birth weight [9-11], 
preterm birth [12-14] and small-for-gestational-age [8,15,16]. 
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Neighborhood social capital, ethnic (minority) density and birth outcomes 

An important source of resilience for residents of deprived neighborhoods is the level of 
‘social capital’. The social capital of a neighborhood is measured by a) the extent of reciprocal 
exchanges between residents (i.e., the willingness of neighbors to help each other in times 
of need), b) the ability of residents to undertake collective action for mutual benefit (i.e., 
collective efficacy), c) the extent of social connections between members of a community, and 
d) trust. Trust is either seen as a component of social capital or as a result of social capital. 
Either way, trust is viewed as critical because without trust it is difficult to exchange favors 
or solve collective problems [17,18]. For example, if A asks B to do a favor for her (e.g., look 
after her young children while she attends the prenatal clinic), B is more likely to agree to 
help if she trusts that A will repay the favor at a later date. Similarly, residents of a community 
are more likely to volunteer their time and effort to solve collective problems if they trust 
that their neighbors will also make an effort (as opposed to free-riding on the hard work 
of others). A neighborhood that is high in social capital is therefore one in which residents 
are constantly helping one another, with the result that some of the stresses associated with 
material disadvantage can be overcome or mitigated. 

Past studies have repeatedly demonstrated an association between neighborhood social 
capital and adult morbidity and mortality [19-21]. Literature on neighborhood social capital 
and birth outcomes is scarce. Buka et al. and Morenhoff et al. found that neighborhood 
social capital is associated with higher birth weight [9,10]. 

Another potentially relevant neighborhood attribute in the context of population health 
is the proportion of non-Western ethnic minority residents [22] – commonly referred to 
as ‘ethnic density’. In this study, we prefer to use the term ‘ethnic minority density ’. This 
is because the usage of the term ‘ethnic density’ reflects a limited definition of ethnicity 
– namely as a characteristic that only applies to minority groups, assuming that majority 
groups do not have any ethnicity.  

In theory, neighborhoods with high ethnic minority density could exert divergent effects on 
the health of residents. On the one hand, a high spatial concentration of ethnic minorities 
could boost residents’ sense of solidarity and cohesion, whilst minimizing contact with the 
majority group in society and thereby possibly reducing exposure to discrimination. This 
predicts that living in an area with high ethnic minority density might be protective for the 
health (and particularly the mental health) of residents. On the other hand, the presence of 
high ethnic minority density also suggests a spatial concentration of disadvantage (residential 
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segregation and ‘ghettoization’). This may be harmful to health because of the lack of services 
and amenities, or the high prevalence of crime and other pathologies of poverty [22]. 

Studies of ethnic minority density and birth outcomes remain scarce and have found 
conflicting results. Some studies found that ethnic minority density was protective for 
certain ethnic minority groups for birth weight [16,23] and preterm delivery [14,16]. Other 
studies did not find ethnic minority density to be protective for ethnic minorities [9,24,25].

To our knowledge, all of the studies on neighborhood social capital and/or ethnic 
minority density on birth outcomes have been conducted in English-speaking countries, 
predominantly in the United States, Canada, and to a lesser extent the UK. However, as it has 
been argued by Poeran et al., the majority and minority groups in these countries are quite 
different to those in Europe in terms of ethnic origin and migration histories [6]. Moreover, 
the previous literature almost exclusively focuses on single urban populations, therefore 
using a much smaller individual and neighborhood sample size. Another limitation of the 
previous studies is that they often fail to adjust for all of the known relevant neighborhood 
level variables. Lastly, only one previous study by Buka et al. assessed the joint effect of ethnic 
minority density and neighborhood social capital with birth weight [9]. 

Aim of this study 

We sought to explore the association of neighborhood social capital and ethnic minority 
density with birth weight (adjusted for gestational age) and rates of premature births in the 
Netherlands. We assessed whether these associations persist after accounting for individual 
risks and other relevant neighborhood economic and environmental conditions. Lastly, we 
examined if neighborhood social capital and ethnic minority density can help to explain 
the increased risk of adverse birth outcomes among Western women living in deprived 
neighborhoods (compared to non-Western ethnic minority women).

METHODS

Ethics and consent

The Perinatal Registration Netherlands committee approved this study. Written consent 
from pregnant women was not needed as the database protects their anonymity.  
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Data sets 

We combined four national data sets in the Netherlands on the basis of four-digit zip codes. 
Data on birth outcomes were obtained from the Netherlands Perinatal Registry, and data for 
neighborhood characteristics were derived from a) the Housing & Living Survey [26], b) the 
Netherlands Institute for Social Research, and c) Statistics Netherlands. These latter three data 
sets were open-source and based on survey and civil registration data. All of the data sets used 
in this study were nationally representative and covered the vast majority of inhabited four-digit 
zip codes areas (neighborhoods) in the Netherlands. The individual perinatal data was collected 
from 2000-2008, whilst the neighborhood characteristics were collected during 2005-2006. 

In our final analysis we included 3,422 neighborhoods and 1,527,565 and 1,549,285 singleton 
pregnancies for the birth weight analysis and the preterm birth analysis, respectively. Figure 
2.1 shows the exclusion process for the neighborhoods. We excluded 580 neighborhoods 
(about 14% of total number of neighborhoods in the Netherlands) because not all of the 
six neighborhood characteristics used in our study were available for them. Most of these 
neighborhoods are industrial or rural areas with no or few residents. Figure 2.2 shows the 
exclusion process for the pregnancy cases. 57,235 pregnancies were excluded for the birth 
weight analysis and 35,515 for the premature birth analysis due to missing individual values 
(3.5% and 2.1% of total registered pregnancies, respectively).

Figure 2.1 Exclusion of neighborhoods.

Total number of neighborhoods:
4,002

Number of neighborhoods: 3,516

Neighborhoods excluded in Housing
and Living Survey (WoON) data set:

486

Neighborhoods excluded in
Netherlands Institute for Social

Research SCP data set: 26

Number of neighborhoods: 3,490

Neighborhoods excluded due to lack
of pregnancy cases: 68

Final number of included
neighborhoods: 3,422
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Neighborhoods were defined as four-digit zip code areas. In 2006, the year that the data of 
the neighborhood characteristics was collected, an average of 4,080 individuals lived in each 
four-digit zip code area. This geographical unit is comparable to the size of a US ‘census tract’ 
that is defined for the purpose of taking a census and often used in comparable studies. The 
four-digit zip code geographical unit we used is considered suitable for contextual studies 
in the Netherlands as they show enough sociocultural homogeneity [5]. 

Individual characteristics 

Data on singleton pregnancies were obtained from the Netherlands Perinatal Registry in 
the 2000-2008 dataset (www.perinatreg.nl). This registry contains 97% of all pregnancies 
in the Netherlands and has been collected by 94% of midwives, 99% of obstetricians, and 
68% of pediatricians (including 100% of Neonatal Intensive Care Unit pediatricians). The 
two outcome measures are birth weight (in grams) and premature birth (gestational age 
before 37 weeks). We included the following maternal covariates for both analyses: maternal 
age, parity and ethnicity. For the birth weight analysis we also adjusted for sex of infant and 
gestational age (see Table 2.3 and 2.4 for more details). 

Figure 2.2 Exclusion of pregnancies.

Individuals in Netherlands Perinatal
Registry (PRN) sample: 1,620,315

Cases excluded with missing values
for birth weight analysis: 57,235

Cases excluded with missing values
for birth weight analysis: 35,515

Final sample of non missing cases of
singleton births for premature birth

analysis: 1,549,285

Final sample of non missing
cases of singleton births for

birth weight analysis:
1,527,565

Total singleton births:
1,584,800

Multiple births excluded: 35,515
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We focus on low birth weight (adjusted for gestational age) and preterm births as these 
are the two most prevalent forms of perinatal morbidity and also the two most important 
predictors of perinatal mortality in the Netherlands. Low birth weight and preterm birth are 
also associated with important adverse physical and psycho-social long-term effects [27-29]. 

Ethnicity

Dutch law does not permit the routine utilisation or registration of ethnic origin in clinical 
settings. As yet, The Netherlands Perinatal Registry is exempt from this restriction. The 
classification of the Netherlands Perinatal Registry defines ‘ethnicity’ along seven categories: 
Western Dutch, Western other (including women from other European countries, Australia, 
and the US), Mediterranean, (East) Asian, African, South Asian, or other non-Western. 
The African and South Asian groups are mainly composed of women from the former 
Dutch colonies Suriname and the Netherlands Antilles. The group of East Asian women 
mainly originates from Indonesia, which is also a former Dutch colony. The classification 
of ethnicity is made by the healthcare professional. This method of registering ethnicity is 
problematic in several ways (see ‘discussion/limitations’). From a methodological standpoint, 
it is likely to produce classification error. As we were primarily interested in examining why 
Western women are at higher risk for adverse perinatal outcomes in poor neighborhoods, 
we opted for a crude binary classification of Western versus non-Western ethnic minority 
women. To do this, we defined the first two classes of the original classification as “Western” 
women and the other five classes were together defined as “non-Western ethnic minority” 
women. By collapsing into these simplified two categories, we sought to circumvent the 
misclassification introduced by the method of ethnicity ascertainment on the registry 
records. Another advantage of this dichotomy is that is makes the results comparable 
to previous studies [5,6]. The limitations of such a dichotomous representation will be 
discussed later.

Neighborhood characteristics

We included neighborhood characteristics that have been shown to be associated with birth 
weight and/or preterm births (social capital, ethnic minority density, socioeconomic status 
and feeling of safety in neighborhood). Two other characteristics that have been shown to 
influence general health outcomes were also included (urbanity of neighborhood and home 
maintenance) [20]. 
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Neighborhood home maintenance (data source: Housing & Living Survey): We used home 
maintenance as a proxy for the environmental condition of a neighborhood. Maintenance 
was assessed with the question “Is your house in a bad condition?” Answer categories were 
on a 5-point scale from ‘I totally agree’ (1) to ‘I totally do not agree’ (5). Higher values thus 
indicate better maintenance. 

Urbanity (data source: Housing & Living Survey): This variable indicates the degree of 
urbanity of the municipality of a neighborhood, measured by numbers of addresses per 
km2: 5) urban, more than 2,499 addresses/km2; 4) semi-urban, 1,500-2,499 addresses/ km2; 
3) intermediate urban-rural, 1,000-1,499 addresses/km2; 2) semirural, 500-999 addresses/ 
km2; 1) rural, up to 499 addresses per km2. 

Feeling of safety (data source: Housing & Living Survey): This variable was addressed with 
the statement “I am scared of being harassed or assaulted in this neighborhood”. Answer 
categories were on a 5-point scale from ‘I totally agree’ (1) to ‘I totally do not agree’ (5). 
Higher values thus indicate higher feeling of safety.  

Socioeconomic status (data source: Netherlands Institute for Social Research): This is a 
composite measure for socioeconomic status. It provides information on average income, the 
percentage of people with low income, a low education, and the percentage of unemployed. 
A higher score indicates higher socioeconomic status. 

Ethnic minority density (data source: Statistics Netherlands): This variable provides the 
percentages of different non-Western ethnic minority people per neighborhood. For the 
purpose of this study, we grouped together the non-Western ethnic minority groups into 
the ‘non-Western’ category, as was done for the perinatal registry data (see section above 
‘ethnicity’). 

Neighborhood social capital (data source: Housing & Living Survey): We used five items to 
construct this scale:

a. contact with direct neighbors
b. contact with other neighbors
c. whether people in the neighborhood know each other
d. whether neighbors are friendly to each other
e. whether there is a friendly and sociable atmosphere in the neighborhood 

Response categories were on a 5-point Likert scale from ‘I totally agree’ (1) to ‘I totally do 
not agree’ (5) and were coded in such a way that higher values indicate higher social capital. 
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We applied the ‘ecometrics’ methodology in order to calculate a neighborhood social capital 
score for each neighborhood (see the following section). More detailed information about 
the data sets is provided in Appendix 2.1.

Ecometrics

We used an ecometrics analysis in order to aggregate social capital items at the individual 
level to the neighborhood level [30,31]. As Mohnen et al. (2011) outline, this approach 
accounts for: 1) between-neighborhood differences in individual characteristics that 
influence responses to items, 2) differences in numbers of respondents per neighborhood, 
and 3) nesting of the items within individuals (dependency between items on the individual 
level) as well as individuals within neighborhoods [20].

To calculate the neighborhood social capital score, we used a linear multilevel model with 
three levels: items, individuals, and neighborhoods. This 3-level analysis allowed us to take the 
nesting of social capital items within individuals and neighborhoods into account. The five 
items measuring social capital formed the dependent variables. The model was adjusted for 
eight individual characteristics that may influence respondents’ perception of social capital: 
sex, age, ethnicity, education, income, employment status, home ownership, and years of 
residence in neighborhood. The variation in numbers of respondents per neighborhood is 
accounted for in the model by shrinking deviating neighborhoods with smaller number of 
respondents to the general average [32].

The model used is as follows: 

Yijk 000 m
m 1

4

Dmijk q
q 1

8

Xqjk v00k u0 jk eijk,

Yijk is the response of item i of respondent j in neighborhood k, γ000 is the grand mean of 
neighborhood social capital, m is the number of social capital variables (5, one being the 
reference category), D are item dummies, q is the number of individual-level adjusters (8), 
X are the adjusters, v denotes the neighborhood variance, u denotes individual variance and 
e denotes item variance. The neighborhood level residuals (v) from this model constitute 
the neighborhood social capital scores that are then used in the main analysis of this study 
(see below), with a higher value indicating a higher level of neighborhood social capital. 

In this analysis, an average of 18.3 individuals were nested within a total of 3,495 
neighborhoods. The reliability of ecometric calculations depends on the variance at all three 
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levels [32]. Based on the estimator found in Hox [32], the reliability of our neighborhood 
social capital scale is acceptable at 0.595. This value can be interpreted in a similar manner 
as Cronbach’s alpha in psychometrics. Finally, the correlation between the straightforward 
aggregated measure of neighborhood social capital and that derived with the ecometrics 
approach is 0.77. The ecometrics analysis was performed using MLwiN 2.02. 

Analytical strategy

We performed two separate multi-level analyses: a linear regression for birth weight (in 
grams) and a logistic regression for preterm birth defined as <37 weeks of gestation (0=not 
preterm, 1=preterm). We performed seven model specifications following the same pattern 
for both analyses. First, we estimated an empty model including only a random intercept 
for neighborhoods to assess the clustering of the outcome across neighborhoods. Then 
we sequentially added the individual and neighborhood characteristics as fixed effects. 
The seven models are presented in Table 2.3 and 2.4. The interaction terms non-Western 
ethnicity*neighborhood social capital and non-Western ethnicity * ethnic minority density 
are included in the fifth and sixth models. Model 7 shows the full model with all individual 
and neighborhood level variables. We plotted the interaction terms for ethnicity and birth 
weight to further assess this result. In addition to these main analyses, we ran the same 
analysis as for birth weight using ‘small-for-gestational-age’ as the outcome, defined as 
birth weight below the 10th percentile for gestational age. Moreover, we also ran the main 
analyses using the aggregated neighborhood social capital score. All of these analyses were 
performed in SPSS 20.

The intraclass correlation for the logistic models was calculated using the following formula 
[33]: 

ICC
2

2 3.29,

RESULTS

The average birth weight of infants in the Netherlands from 2000-2008 is 3446.8 grams 
(SD=594.3), and the prevalence of preterm births is 6.1%. More detailed descriptive statistics 
on the population are given in Table 2.1. As can be seen in Tables 2.3 and 2.4, the estimates 
for all individual-level variables are in the expected direction and remain relatively stable 
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across the models. Women who are under 25 or above 40 years of age, primiparous, and who 
belong to a non-Western ethnic minority group, tend to have infants with a lower weight and 
a higher risk for preterm birth. Moreover, female infants are likely to have lower birth weight.

Table 2.2 indicates that neighborhoods with higher socioeconomic status tend to have lower 
ethnic minority density (corr. -0.57, p<0.001) and higher neighborhood social capital (corr. 
0.35, p<0.001). The empty models of both regression analyses (results not shown) indicate 
that average birth weight and risk for preterm birth varies significantly across neighborhoods 
(1.0% and 0.7%, respectively, results not shown). The results of the regression models are 
shown in Table 2.3 and 2.4. Even after controlling for individual compositional characteristics, 
we found a small but significant clustering of birth weight outcomes and prevalence of 
prematurity within neighborhoods.

Model 3 of both regression models (Table 2.3 and 2.4) shows that ethnic minority density 
is associated with a decrease in birth weight and an increase in risk for preterm births. As 
seen in models 4, the effect of ethnic minority density remains significant when controlling 
for other relevant neighborhood characteristics for both analyses. 

Table 2.1 Descriptive statistics of individual variables and perinatal outcomes, source = Perinatal 

Registration Netherlands, 2000-2008

  N Percentages

Total singelton births 1,584,800 97.8
Maternal age    

<25 yrs 188,795 11.9
25-29 yrs 456,742 28.8
30-34 yrs 621,528 39.2
35-39 yrs 276,944 17.5
>40 yrs 40,791 2.6

Parity    
Primiparous (first birth) 729,943 46.1
Multiparous (second or higher birth) 854,424 53.9

Ethnicity    
Western ethnicity 1,358,355 83.8
Non-Western ethnicity 261,771 16.2

Sex infant    
Male 814,117 51.4
Female 769,959 48.6

Small-for-gestational-age (SGA)* 152,848 9.6
Premature births (<37 week of gestation) 97,353 6.1
Birthweight in grams (mean, SD) 3446.81 594.3 (SD)

* SGA = birth weight below 10th percentile for gestational age (Kloosterman, 1970).



29

Neighborhoods & pregnancy outcomes

2
Model 6 shows the results of the interaction term neighborhood ethnic minority density * 
non-Western ethnicity, which indicates that higher ethnic minority density is associated with 
higher birth weight for infants of non-Western ethnic minority women as well as reduced 
risk for prematurity. The full models of both analyses (model 7) show that the effect of 
ethnic minority density on the outcome variables, as well as the interaction term of ethnic 
minority density and non-Western ethnicity, remains stable and highly significant. Figure 
2.3 further explores this relationship for birth weight. It is based on values from model 7, 
where we adjusted for all individual and other neighborhood variables. This figure indicates 
that the birth weight of infants of Western women decreases as ethnic minority increases, 
while the birth weight of infants of non-Western women remains stable.

The second models of Table 2.3 and 2.4 show that neighborhood social capital is associated 
with increased birth weight, but not with a reduced risk for preterm births. However, the 
effect of neighborhood social capital becomes attenuated for birth weight after controlling 
for other neighborhood variables. Additional analyses (results not shown) indicate that 
‘feeling of safety’ mediates the relationship between neighborhood social capital and birth 
weight. By adding the interaction term neighborhood social capital * non-Western ethnicity 
in model 5, we found that higher neighborhood social capital is associated with higher birth 
weight of infants among Western women (as compared to non-Western ethnic minority 
women). We did not find this interaction for preterm births. 

Additional analyses 

We ran both analyses mentioned above using the aggregated neighborhood social capital 
scores instead of the estimate derived from the ecometrics procedure. The beta coefficients 

Table 2.2 Correlations of neighborhood variables

nj=3422 1 2 3 4 5 6

1. Ethnic minority density 1 - - - - -

2. Neighborhood social capital -.565** 1 - - - -

3. Socio-economic status -.562** .346** 1 - - -

4. Urbanity .588** -.505** -.237** 1 - -

5. Home maintenance -.281** .278** .323** -.183** 1 -

6. Feeling of safety -.412** .385** .293** -.320** .264** 1

*p≤0.05, **p≤0.01, ***p≤0.001.
nj = numbers of neighborhoods.
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and odds ratios of the aggregated social capital scores were slightly higher than those 
derived from the ecometrics procedure, but the same conclusions can be drawn based on 
the results. The analysis using ‘small-for-gestational-age’ as the outcome shows that the 
same conclusions can be drawn from these results as for the birth weight analysis (results 
for these three additional analyses are not shown).

DISCUSSION

In line with previous studies, we found a modest but significant clustering of birth 
weight outcomes and prevalence of prematurity across neighborhoods that is not due to 
compositional effects. This suggests that the context in which a pregnant woman lives matters 
for perinatal health in the Netherlands. More specifically, higher ethnic minority density 
was significantly associated with on average lower birth weight and an increased risk for 
prematurity, even after controlling for individual and other neighborhood characteristics. 
Similar to other studies done in English-speaking countries, ethnic minority density 
had an adverse effect on ethnic majority women, but not on ethnic minority women 
[16,23,24]. 

The effect size for neighborhood social capital was smaller than that for ethnic density 
for the birth weight analysis. When controlling for individual and other neighborhood 

Figure 2.3 Different association between ethnic minority density and ethnicity.

3540

3560

3580

3600

3620

3640

3660

3680

3700

low ethnic minority density middle ethnic minority density high ethnic minority density

bi
rth

 w
ei

gh
t (

in
 g

ra
m

s)

non-Western ethnic minority women Western women



Chapter 2

34

characteristics, neighborhood social capital was significantly associated with higher birth 
weight for Western women compared to non-Western ethnic minority women (model 5). 
Buka et al. (2003) found that neighborhood social capital was associated with an increase 
in birth weight of infants of white women, but not of black women in the USA [9]. 
Interestingly, the latter study did not find an association between ethnic minority density 
and birth weight. Similar to other studies, we found that ‘feeling of safety’ was associated 
with increased birth weight in the full model and shown to mediate the association between 
neighborhood social capital and birth weight. This mediation could explain why the effect 
of neighborhood social capital was attenuated after the inclusion of feeling of safety in the 
regression models. 

In contrast to the birth weight analysis, neighborhood social capital was not significantly 
associated with premature birth rates. To our knowledge, no other studies have tested this 
association. More research is necessary to explore the disparate effect of neighborhood social 
capital on birth weight and prematurity. 

In the fully adjusted models, ‘feeling of safety’ in a neighborhood was associated with 
increased birth weight and lower risk for small-for-gestational age (OR 0.98, CI 0.97-0.99, 
results of full analysis not shown) but was not associated with risk for prematurity. Two 
studies in the USA show similar results for the association between a related neighborhood 
construct, namely ‘crime rate’ and birth weight [10,16]. Pregnant women living in areas 
that are perceived to be unsafe tend to show higher levels of stress, which in return has 
been associated with an increased risk for premature births but possibly less with restricted 
fetal growth [16,34]. Therefore, the results of this study are not entirely conclusive. More 
research needs to be done to investigate how feeling of safety might be associated with birth 
weight, such as poor dietary patterns or maternal smoking, which are major risk factors for 
restricted fetal growth. 

Studies on neighborhood social capital and ethnic minority density and birth outcomes show 
comparable effect sizes as our study, with some studies showing slightly larger effect sizes, 
especially for neighborhood social capital. [9,16,23] This might be because some studies 
involved comparisons between the extreme ranges of exposure, for example comparing 
very poor neighborhoods to very wealthy neighborhoods. Moreover, it is interesting that 
this study found an association between neighborhood socioeconomic status and preterm 
births, whilst the study conducted in Amsterdam, the Netherlands, did not [8]. 
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Interpretation 

Ethnicity as a protective factor 

The results of this study help explain why two previous studies in the Netherlands [6,35] 
found that Western women have higher risks for adverse birth outcomes than non-Western 
ethnic minority women living in deprived neighborhoods. Our findings show that ethnic 
minority density is protective for the birth weight of infants and the rate of prematurity 
of non-Western ethnic minority women. At the same time, neighborhood social capital 
seems to be slightly protective for the birth weight of infants of Western women. More 
deprived neighborhoods show higher rates of ethnic minority density and lower levels 
of neighborhood social capital, hence explaining the relatively disadvantaged position of 
Western women in these areas. 

Most research on the individual determinants of health identifies ‘ethnicity’ (meaning: non-
Western ethnic minority status) as only a risk factor for adverse (perinatal) health. This study 
shows that while ethnic minority status is indeed a risk factor at level 1 (the individual level), 
it seems to act as a protective factor at level 2 (the neighborhood) in higher ethnic minority 
density areas. For non-Western ethnic minority women, ethnic minority density seems to 
mitigate the negative influences of deprived neighborhoods, including lower socioeconomic 
status, home maintenance, and feeling of safety. 

Bonding social capital 

As stated above, ethnic minority density seems to be protective for non-Western ethnic 
minority women but not for Western women, and the reverse was partially found for 
neighborhood social capital. As such, the protective influence of these factors accrue 
differentially for Western and non-Western ethnic minority women. It is possible that the 
variable ethnic minority density taps into the bonding social capital of non-Western groups, 
whilst neighborhood social capital reflects the bonding social capital of (the majority) 
Western groups. Bonding social capital has been conceptualized as derived from relationships 
amongst people that share common characteristics such as similar socioeconomic and 
sociodemographic status [36]. People who are excluded from bonding social capital are 
typically also excluded from receiving associated benefits.  

Indeed, ethnic minority density has often been defined as a proxy for bonding social capital 
for ethnic minorities [22,37]. It has been hypothesized that the social capital of a given group 
increases as it becomes a larger proportion of the total population. At the same time, people 
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who are part of the minority population (and hence a smaller proportion of population) in 
a neighborhood may face social exclusion and discrimination [22]. This suggests that non-
Western ethnic minority women have more access to social capital than Western women in 
areas of high ethnic minority density in the Netherlands. It should be noted that as we were 
not able to consider specific non-Western ethnic minority groups in this study, it remains 
unclear whether the social capital in high ethnic minority density areas are specific to 
non-Western residents from distinct backgrounds, for example second generation Turkish 
immigrants or Christian immigrants from Suriname. 

The national survey data from which our neighborhood social capital scores were derived 
may be primarily driven by the perception of majority Western respondents. The survey 
that provided the neighborhood social capital data is nationally representative, and as such 
82.7% of the respondents were Western. We did apply ecometrics when constructing the 
neighborhood social capital score, which helps to standardize the data, and smooth out 
variations due to the ethnic (and other) background characteristics of the respondents. 
However, the resulting score still represents the demographic tendencies of the overall 
survey sample. If neighborhood social capital measures bonding social capital of Western 
groups, this could help explain why this index was not associated with better birth outcomes 
for non-Western women. 

Mechanisms 

The mechanisms linking ethnic minority density and neighborhood social capital to birth 
outcomes remain poorly understood in the literature, and have yet to be investigated in the 
Netherlands. However, literature on social capital and health provides some suggestions for 
these mechanisms. Plausibly, these mechanisms also hold true for bonding social capital. 
Social capital has been conceptualized to affect health by: a) promoting the exchange of 
resources between residents, b) stimulating collective action to improve access to local 
services and amenities c) enforcing healthy norms of behavior, or conversely exerting 
informal social control over unhealthy behaviors, and d) facilitating more efficient diffusion 
of health related information [38,39].

Applying the above-mentioned mechanisms to the case of premature births, it is possible 
that bonding social capital improves prevalence of prematurity directly by reducing levels of 
stress [22,34], for example by reducing exposure to discrimination. Bonding social capital 
might increase birth weight and reduce prematurity indirectly by stimulating healthier 



37

Neighborhoods & pregnancy outcomes

2

pregnancy-related behavior such as reduced maternal smoking or regular visits to prenatal 
care. More research is necessary to examine if neighborhoods with higher ethnic minority 
density tend to improve health-related and health care seeking behavior of non-Western 
ethnic minority women. 

Limitations and strengths  

Our study has several limitations. Due to the observational design of our study, we cannot 
rule out reverse causation, e.g., that poor perinatal health caused lower social capital. Another 
limitation of the design is that we cannot eliminate bias due to selection into different 
neighborhoods, meaning that healthy pregnant women move away from low social capital 
and high ethnic minority density neighborhoods. However, a study showed that selective 
migration is not a major contributor to health inequalities between neighborhoods in the 
Netherlands [40]. Another study showed that the vast majority of women who moved 
during the prenatal phase in the Netherlands remained in neighborhoods of comparable 
socioeconomic status (and presumably of comparable ethnic minority density and social 
capital status) [41]. 

We were not able to control for certain maternal characteristics that have been found to be 
associated with birth outcomes such as maternal socioeconomic status and smoking during 
pregnancy [42,43]. However, several of the individual characteristics we did use (age, parity, 
ethnicity, and prematurity for the birth weight analysis) are partial proxies for socioeconomic 
and lifestyle determinants of birth outcomes [5]. We also did not have data on the social 
capital of individuals from the Perinatal Registration Netherlands data set, which prevented 
us from testing the cross-level interactions between individual and neighborhood social 
capital with regards to birth outcomes [44,45]. 

Whilst the dichotomous grouping of Western and non-Western women has some major 
advantages for our analysis, as discussed in the methods section, it is also potentially 
problematic. This dichotomy lumps together diverse ethnic groups that may differ with 
respect to patterns of social capital, health behavior, and birth outcomes. Our study is unable 
to tease out the specific risks of the various ethnic groups. Moreover, the binary construction 
might also contribute to the perception of all non-Western ethnic groups as being the ‘same’, 
and reflecting a uniform ethnic minority ‘problem’. This is clearly an oversimplification, 
and studies on ethnic disparities need to be cognizant of how classifications of ethnicity 
chosen by researchers might contribute to (mis)conceptions about ethnic groups [46]. We 
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do hope, however, that this study demonstrates that the perinatal health of majority and 
minority groups should be investigated within specific contexts. In fact, the results of this 
study indicate the protective effects of ethnicity, in contrast to most studies that underline 
ethnicity as solely as risk factor [46].

Our assessment of neighborhood social capital did not include questions about perceptions 
of trust between residents. Some researchers have argued that trust is not an integral part of 
the construct of social capital, but rather that it arises as a consequence of social interactions 
between members of a group, i.e. trust is a by-product of social capital, not a constituent part 
of it [47]. However, as outlined in the introduction, others have put forward that trust is an 
important psychological resource that lubricates the exchange of favors, acts of voluntarism, 
and collective action within social networks [48]. In other words, without trust, it would be 
very difficult to access or mobilize the resources that are embedded within social relations. 
Hence the fact that our survey did not include an assessment of trust is a limitation. 
Nonetheless, previous studies have also shown a strong correlation between perceptions of 
trust and other indicators of social capital, such as informal socializing, reciprocity exchanges, 
and collective efficacy [49]. Thus we believe that the omission of trust in our survey did not 
introduce a substantial bias in our results.

Despite the above-mentioned limitations, this study also has several strengths. To our 
knowledge, this is the first study examining neighborhood effects on birth outcomes across 
an entire country, in this case the Netherlands, as all previous studies are limited to cities or 
regions. It is also the first study to enquire into the effects of neighborhood social capital and 
ethnic minority density on birth outcomes in the Netherlands. Moreover, it is one of the few 
studies to examine the association of a range of both physical (home maintenance, urbanity) 
and social (ethnic density, neighborhood social capital, feeling of safety, socioeconomic 
status) neighborhood characteristics on birth outcomes. Another strength of this study is 
that it is one of the few to use a neighborhood social capital score derived via an ecometrics 
procedure, which improves reliability.

Public health implications 

We found modest but significant effects of neighborhood level characteristics on average 
birth weight and risk for premature births. As such, policies targeting change at the 
neighborhood level have the potential to affect birth outcomes across entire neighborhoods. 
We recommend future research into the cost-effectiveness of interventions targeting change 
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at the neighborhood versus the individual level (or both). Moreover, we suggest future studies 
that are able to incorporate more specific ethnic categories, for instance by using country of 
birth of pregnant women, and that of her father/mother, or by using self-ascribed ethnicity.

APPENDIX 

For Appendix 2.1, please see the open source version of this article: 
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0095873
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ABSTRACT

In the Netherlands, non-Western ethnic minority women – except those with a Turkish 
or Hindustani-Surinamese background – make their first antenatal visit later than 
their native Dutch counterparts. Timely entry into antenatal care is important as it 
provides the opportunity for prenatal screening and the detection of modifiable risk 
factors for adverse pregnancy outcomes. Studies conducted in the Netherlands have 
focused on individual-level determinants of time of entry into antenatal care, such 
as young maternal age. In this study we explored whether women’s timely entry into 
antenatal care is also influenced by the neighborhood in which they live. Moreover, 
we assessed whether the proportion of ethnic minorities in a neighborhood (ethnic 
minority density) has a different influence on Western and non-Western ethnic minority 
women’s timely entry into care. As a recent Dutch study on birth outcomes had found 
that ethnic minority density has a protective effect on non-Western women, but not on 
Western women, we hypothesized that ethnic minority density has a protective effect 
against non-Western women’s late entry into care. 

Data on time of entry into antenatal care and other individual level characteristics were 
obtained from the Netherlands Perinatal Registry (2000-2008), which includes 97% 
of all pregnancies in the Netherlands. We derived the neighborhood level data from 
three other national survey and registration-based sources. In the analyses we included 
1,137,741 pregnancies of women who started care under supervision of a community 
midwife in 3,422 neighborhoods. Multi-level logistic regression was used to assess 
the associations of individual and neighborhood level determinants with entry into 
antenatal care before and after 14 weeks of gestation. 

We found that neighborhoods characteristics (ethnic minority density, urbanity, 
socioeconomic status and home maintenance) influence timely entry into care above 
and beyond individual characteristics. Ethnic minority density was associated with a 
higher risk of late entry into care. However, our analysis showed that for non-Western 
women, living in high ethnic minority density areas is less detrimental to their risk of late 
entry into antenatal care than for Western women. This means that higher proportions 
of ethnic minority residents has a protective effect on non-Western women, but not on 
Western women in terms of their chances of timely entry into care.
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INTRODUCTION

International studies have shown that pregnant women from ethnic minority backgrounds 
tend to enter antenatal care at a significantly higher gestational age than ethnic majority 
women [1, 2]. Research in the Netherlands points in the same direction. Women from all 
non-Western ethnic minorities except those with a Turkish or Hindustani-Surinamese 
background make their first antenatal visit later than their Native Dutch counterparts. For 
example, multiparous Creole-Surinamese women entered antenatal care after 14 weeks of 
gestation in 49% of cases, against 11% for multiparous Dutch women [3].

Late entry into antenatal care is problematic, as it is associated with a higher risk for adverse 
birth outcomes. These include abruptio placentae, chorioamnionitis, preterm birth, low birth 
weight and fetal and neonatal death [4]. Pregnant women in the Netherlands are advised to 
enter antenatal care between 8 and 10 weeks of gestation. If they enter care too late, i.e. after 
14 weeks of gestation, they miss the opportunity to receive prenatal screening for a range 
of syndromes and congenital anomalies [5].

Commonly cited risk factors in international studies for late entry into care are single status, 
young maternal age, poor language proficiency, maternal education of less than 5 years, 
multiparity, unplanned and unwanted pregnancy, difficulty in arranging an appointment 
for antenatal care, and being uninsured [6]. In the Netherlands, research has shown that 
a lack of knowledge of the Western healthcare system and poor language proficiency are 
important reasons for inadequate antenatal care usage among non-Western ethnic minority 
women [7]. While studies conducted in the Netherlands on time of entry into antenatal 
care have focused on these individual-level determinants, previous research in the United 
States and Canada found associations between the area of residence and timing of entry 
into antenatal care [3, 8-10]. Neighborhood characteristics may affect health outcomes 
over and beyond the influence of individual determinants. In other words, it is possible 
that certain neighborhoods are more or less conducive to pregnant women’s timing of 
entry into care. 

In this study we explored the association between neighborhood influences and late entry 
into antenatal care in the Netherlands. Moreover, we assessed whether the proportion 
of non-Western ethnic minorities in a neighborhood (i.e. ethnic minority density) has a 
different influence on Western and non-Western ethnic minority women’s time of entry 
into care. We hypothesized that ethnic minority density has a protective effect on non-
Western women’s timely entry into care. This is based on the findings of a recent Dutch 
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study by Schölmerich et al. who found that while non-Western ethnic minorities generally 
have more adverse birth outcomes compared to Western women, this trend is reversed 
in areas with high ethnic minority density [11]. This means that while non-Western 
ethnicity is a risk factor at the individual-level, residence in a neighborhood of high ethnic 
minority density is a protective factor for non-Western women’s birth outcomes. A similar 
protective effect of high ethnic minority density has been found in studies on other health 
outcomes such as mental health and self-rated health and is known as the ‘ethnic density 
effect’ [11-13].

Studies have hypothesized that ethnic minorities residing in neighborhoods with high 
ethnic minority density exhibit better health outcomes than ethnic majority groups because 
of higher levels of bonding social capital. Bonding social capital refers to ‘horizontal’ ties 
between members of a network who see themselves as similar (homogenous networks, such 
as ethnic groups) [14, 15]. Social capital has been conceptualized to influence health in 
several different ways – plausibly, these patterns also apply to bonding social capital: firstly, 
by promoting the exchange of resources between residents, secondly by residents engaging 
in collective action to improve access to local services and amenities, thirdly through 
social control over healthy behavior, and lastly by more efficient diffusion of health related 
information [16, 17].

While social capital it generally seen as having a positive influence on health (behaviors), 
studies have found that bonding social capital may promote health but may also act as a 
source of strain (and hence a detriment to health) in resource-poor settings [18]. Scholars 
have explained this phenomenon via two pathways. For one, bonding social capital may 
facilitate good health through the exchange of resources between neighbors, but high 
reliance on mutual exchange of reciprocity can result in excessive obligations placed upon 
residents to help each other, which might be detrimental to health. In addition, while 
bonding social capital can assist in the diffusion of information, the closed nature of social 
ties in such communities can also restrict the flow of information from the outside (e.g. new 
information about changes in the Dutch obstetric system) and maintain the circulation of 
unreliable information [19]. This could lead to less timely and adequate use of antenatal care. 
This means that neighborhood ethnic minority density could either have a detrimental or 
beneficial effect on utilization of antenatal care. We hypothesize that in line with the study 
by Schölmerich et al., ethnic minority density will have a beneficial effect on time of entry 
into care for non-Western women when compared to Western women [11].
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DATA & METHODS

To determine the association between ethnic minority density and the risk of late entry into 
antenatal care in the Netherlands, we extracted neighborhood-level variables from three 
national datasets, and linked this with a large dataset on individual pregnancy cases using 
the four-digit zip code for neighborhoods. 

Outcome variable 

Timely entry into care was defined as entry at any time before 14 weeks of gestation; late 
entry into care was defined as starting after 14 weeks of gestation (0=not late, 1=late). The 
cut-off point of after 14 weeks of gestation was chosen because entry into care after 14 
weeks of gestation excludes a woman from prenatal screening on Down, Edwards and Patau 
syndrome in the Netherlands and early detection and modification of other medical and 
non-medical risk factors (such as illicit drug use) for adverse pregnancy outcome [5, 20].

Individual level determinants

The data on entry into care were acquired from the Netherlands Perinatal Registry, which 
contains 97% of Dutch pregnancies since the year 2000 (www.perinatreg.nl). Midwives, 
gynecologists and neonatologists supply this data. The Perinatal Registration Netherlands 
committee approved the use of the anonymized data for this study. We selected data on 
singleton pregnancies in the datasets from 2000 up to and including 2008. The weeks of 
gestation at entry into care were regrouped dichotomously into ‘up to and including 14 weeks 
of gestation’ and ‘after 14 weeks of gestation’. Based on previous studies on the association 
of maternal covariates and time of entry in to care, the following maternal covariates were 
included: maternal age, parity and ethnicity. 

In the Netherlands Perinatal Registry, ‘ethnicity’ is divided into seven categories: Western 
Dutch, Western Other, Mediterranean, Asian, African, South Asian, or other non-Western. 
Most non-Western immigrants in the Netherlands are from Turkey, Morocco, Surinam 
and the Dutch Antilles. The recording of ethnicity in the Netherlands Perinatal Registry is 
problematic for two reasons: 1) Maternal ethnicity is based on either self-declared ethnicity 
or country of birth of the mother or her parents causing heterogeneity in registration; 2) 
the categorization in the registry are not in line with internationally classifications, making 
comparisons difficult. Therefore we dichotomized ethnicity into being from ‘Western’ or 
‘non-Western’ descent for the purpose of this study. 
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Neighborhood level determinants 

Four-digit zip code areas were used to define neighborhoods. Averaging 4,080 residents 
per neighborhood in 2006, these neighborhoods are comparable to census tracts in the 
United States or Lower Layer Super Output Areas in the United Kingdom. Because Dutch 
neighborhoods are sufficiently homogenous in socio-cultural terms, this geographical unit is 
suitable for contextual studies [21]. Data on the neighborhood characteristics were obtained 
from Statistics Netherlands, the Housing & Living Survey and the Netherlands Institute for 
Social Research [22]. This data was collected between 2005 and 2006. 

At the neighborhood level, six characteristics were included. Besides ethnic minority density 
these were: neighborhood social capital, feeling of safety, socio-economic status, urbanity 
and home maintenance. The latter five variables were included because prior studies in 
the Netherlands found an association between these neighborhood characteristics and 
adverse birth outcomes and general health [11, 23, 24]. A more detailed description of the 
characteristics is given in Table 3.1. All neighborhood characteristics were recoded into 
z-scores. 

The correlations between the neighborhood variables are presented in Appendix 3.1. Most 
importantly, neighborhoods with higher socio-economic status generally had lower ethnic 
minority density (corr. -0,56, p<0.001).

The final analysis included 3,422 neighborhoods and 1,137,741 pregnancies. 580 
neighborhoods (14% of the total) were excluded because not all six neighborhood 
characteristics were available (Figure 3.1). Most of the excluded neighborhoods had too few 
inhabitants to be included in the study because they were rural or industrial areas. 35,326 
(2.2%) pregnancies were excluded because they were multiple pregnancies and 31,382 (1.9%) 
pregnancies because neighborhood or individual characteristics were missing.

This figure shows the number of pregnancies excluded from the multilevel logistic regression 
analysis. 

Only women who started care with a community midwife (the ‘first tier’) were included in 
the study. The Dutch obstetric care system consists of three ‘tiers’. The first tier consists of 
autonomously working community midwives who take care of low risk women [25]. When 
complications (threaten to) occur, women are referred to the second tier of care, consisting 
of obstetricians in hospitals. The third tier of care consists of academic obstetric care. A 
quarter of women enter obstetric care immediately in the second or third tier because of 
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medical risks or complications at the start of their pregnancy [26]. We focused on the first 
tier population because immediate entry into care in the second and third tier is above 
all determined by the patients’ medical and obstetric history. Typically these women have 
previously received explicit instructions about their antenatal care and the importance of 
timely entry. The women included in this study – the first tier population – form the greatest 
portion of all pregnant women in the Netherlands, namely 74%. These women are not just a 
low risk population because many of them will be referred to the second tier of care, either 
during pregnancy, labor or the postpartum period because of new risks or complications 
[27]. This means that the women included in this study are still heterogeneous in terms of 
their risk profile, making comparison to other studies justifiable.  

Figure 3.1 Exclusion of pregnancies.

All pregnancies in the Netherlands 
Perinatal Registry (PRN) 

years 2000-2008

N=1,620,126

Total singleton pregnancies

N=1,584,800

Exclusion of multiple births

N=35,326

Total number of pregnancies of 
women who started care in 

the first tier

N=1,169,123
Exclusion of pregnancies with 

missing values for time of entry into 
antenatal care analyses

N=31,382

Total number of pregnancies of 
women who started care in the first 

tier

N=1,137,741

Exclusion of pregnancies of women 
who entered care in the second tier

N=415,677
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Analytical strategy

Because of the hierarchical nature of the data, in which pregnant women (level 1) are nested 
within neighborhoods (level 2) we performed multilevel logistic regression analyses. First, 
we estimated a “null-model” which only contained a random intercept to examine the 
presence of clustering of late entry into care within neighborhoods. To establish the presence 
of clustering we calculated the intra-class correlation (ICC), using the following formula in 
which sigma-squared is the intercept variance [28]:

ICC
2

2 3.29,

The ICC can range from 0 to 1. When it deviates from zero, it is appropriate to use multilevel 
analyses [29]. We found an ICC of 9.5% (results not shown) justifying this modeling 
approach.

The null-model was then expanded to include the individual level characteristics age, parity 
and ethnicity as fixed effects to examine the influence of these on late entry into care (model 
1). Thereafter, we separately added the neighborhood contextual variables ‘neighborhood 
social capital’ and ‘ethnic density’ (model 2 and 3) to investigate their specific influence, 
before adding the other neighborhood variables (model 4). Consecutively an interaction term 
was included for non-Western ethnicity*neighborhood social capital (model 5) and non-
Western ethnicity*ethnic minority density (model 6) to investigate the potential difference 
in impact of these neighborhood characteristics on Western and non-Western women. 
Although we were primarily interested in the interaction for non-Western ethnicity*ethnic 
minority density, we also tested the interaction with neighborhood social capital because 
Schölmerich et al. found this interaction term to be significant in their analysis of birth 
outcomes in the Netherlands [11]. In the final model, all individual variables, neighborhood 
contextual variables and interaction terms were included (model 7). All analyses were 
performed using SPSS version 20.

RESULTS

Between 2000 and 2008 the prevalence of entry into antenatal care after 14 weeks of gestation 
was 17.9%. More detailed demographic characteristics on the study population are provided 
in Table 3.2. Table 3.3 / model 1 shows the odds ratios for the individual level characteristics 
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Table 3.2 Descriptive statistics of individual variables and time of entry into care

Total Western Non-Western

  N (%) N (%) N (%)

Total singleton births - first tier of care 1,137,741 (100.0) 959,771 (84.4) 177,970 (15.6)

Maternal age
<25 yrs 141,239 (12.4) 93,239 (9.7) 48,000 (27.0)
25-29 yrs 343,101 (30.2) 285,336 (29.7) 57,765 (32.5)
30-34 yrs 451,282 (39.7) 403,838 (42.1) 47,444 (26.7)
35-39 yrs 181,309 (15.9) 160,403 (16.7) 20,906 (11.7)
>40 yrs 20,810 (1.8) 16,955 (1.8) 3,855 (2.2)

Parity
Primiparous (first birth) 541,117 (47.6) 465,825 (48.5) 75,292 (42.3)
Multiparous (second or higher birth) 596,624 (52.4) 493,946 (51.5) 102,678 (57.7)

Time of entry into care
< 4 weeks of gestation 934,453 (82.1) 820,752 (85.5) 113,701 (63.9)
≥14 weeks of gestation 203,288 (17.9) 139,019 (14.5) 64,269 (36.1)

Source: Perinatal Registration Netherlands, 2000-2008.

Figure 3.2 The interaction effect between ethnic status (non-Western or Western) and the level of ethnic 

minority density in a neighborhood for risk of late entry into care.

This figure demonstrates that higher proportions of ethnic minority density has a protective effect on non-
Western women, but not on Western women in terms of their risk of late timely entry into care. (*Ethnic 
Minority Density). 

Western women      Non-Western women

Non-Western women are at higher
risk of late entry into care than 
Western women

Non-Western women are at lower
risk of late entry into care than 
Western women
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in our logistic regression analysis with ‘late entry into care’ as the outcome variable. Women 
in the age category of 30 to 35 years were most likely to enter antenatal care late. Non-Western 
ethnicity was also strongly associated with higher risk for late entry into care. Contrarily, 
we found no significant association of parity and time of entry into care. Moreover, the 
estimates for all of these individual level variables were relatively stable across the models. 

In model 2 of our analysis, neighborhood social capital was added (Table 3.3). The association 
of this variable with late entry into care was not significant and remained so in all other 
models. In contrast, ethnic minority density (model 3) was significantly associated with late 
entry into care. This effect remained present after controlling for the other neighborhood 
contextual variables in model 4. Though feeling of safety had no effect, higher levels of 
socioeconomic status, home maintenance and urbanity were associated with lower risks of 
late entry into care. The latter showed the most notable effect of these three. Model 5 and 6 
include the interaction terms for neighborhood social capital*non-Western ethnicity and 
ethnic minority density*non-Western ethnicity, respectively. Though the interaction term 
for neighborhood social capital*non-Western showed a significant effect in model 5, this 
effect was no longer present in the full model (model 7). However, the interaction term for 
ethnic minority density*non-Western ethnicity did remain significant in the full model. 
From this follows that ethnic minority density is associated with 1.21 times the odds of 
late entry into care for Western women and 1.13 times the odds for non-Western women 
(calculated: exp (ln(1.21) + ln(0.93)). In the full model, again neighborhood urbanity showed 
the most notable association (OR 0.87, 95%CI 0.85-0.90, p≤0.01). Figure 3.2 illustrates the 
interaction effect between ethnic status (non-Western or Western) and the level of ethnic 
minority density in a neighborhood for risk of late entry into care.

DISCUSSION

We found that neighborhood contexts influence timing of entry into antenatal care in 
the Netherlands. In particular, higher rates of neighborhood ethnic minority density are 
associated with a higher risk of late entry into antenatal care in the Netherlands. However, 
our analysis also shows that for non-Western women, living in high ethnic minority density 
areas is less detrimental to their timing of antenatal care than for Western women.

Similar to our study, Heaman et al. reported higher risks of inadequate antenatal care use 
for women living in neighborhoods with higher numbers of residents with an indigenous 
minority background [9]. It should be noted that inadequate use of care, the outcome measure 
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of their study, was broader than our outcome measure. Inadequacy of care entails late entry 
into care and / or an insufficient number of antenatal appointments. There is no international 
consensus on the appropriate number of antenatal visits. Nevertheless, inadequacy of antenatal 
care is used in a number of studies because it is believed that it may be associated with adverse 
pregnancy outcomes [1]. We were unable to analyze the number of antenatal visits each 
woman had because this is not recorded in the Netherlands Perinatal Registry. However, a 
systematic review by Feijen et al. showed that both late entry and an insufficient number of 
antenatal appointments share the same set of risk factors [6]. Therefore we believe that it is 
valid to compare our results with other studies focusing on inadequate use of antenatal care.

In line with previous studies, being of non-Western ethnic descent was amongst the most 
important predictors for late entry into care. This supports the commonly held view that 
‘ethnicity’ (meaning a non-Western ethnic minority status) is a risk factor for health behavior, 
including adequate use of care [30, 31]. However, our analysis shows that for non-Western 
women, living in high ethnic minority density areas is less detrimental to their risk of late 
entry into antenatal care than for Western women. This means that while ethnic minority 
status is indeed a risk factor at the individual level, it seems to act as a protective factor at 
the neighborhood level in areas of higher ethnic minority density for time of entry into care. 
Our results are in line with a recent study by Schölmerich et al. who found the same pattern 
for birth outcomes [11]. Similar to our study, Cubbin and colleagues found that place of 
residence influences ethnic minority and majority groups differently in terms of their risk for 
late entry into antenatal care [32]. The results were stratified for neighborhood deprivation 
levels instead of neighborhood ethnic minority density levels. But prior research – as well as 
our study (see Appendix 3.1) – has shown a relation between higher levels of neighborhood 
deprivation and higher levels of ethnic minority density [33]. Cubbin and colleagues found 
that African American women in the least deprived areas (and presumably areas of lower 
ethnic minority density) were at higher risk of delayed entry into antenatal care than African 
American women living in moderately deprived areas. Contrastingly, in the most deprived 
areas (and presumably areas of higher ethnic minority density) the risk of late / no initiation 
of antenatal care was only elevated among European American women. 

Various studies have suggested that ethnic minority density could be seen as a proxy for 
bonding social capital amongst ethnic minority groups [11, 34, 35]. Applied to our study, 
this would mean that the non-Western women in our study have higher levels of bonding 
social capital than their Western counterparts in areas with high ethnic minority density. 
As outlined in the introduction, higher levels of bonding social capital have been associated 
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with both higher and lower risk of adequate health care use. The findings from our study 
suggest that bonding social capital has a positive effect on time of entry into care of non-
Western women. For these women, bonding social capital might enhance the chances of 
timely entry into care: firstly by promoting the exchange of resources between residents (for 
example money to take public transport to an antenatal care provider); secondly by having 
residents engage in collective action to improve access to local antenatal services; thirdly 
through social control over healthy behavior (in this case on timely entry into antenatal 
care); and lastly by more efficient diffusion of health related information (on the importance 
of timely entry into care, and access to antenatal care) [16, 17].

In line with previous studies in the Netherlands on other neighborhood effects, we found 
that home maintenance (as a proxy for the environmental conditions in a neighborhood) 
and urbanity were associated with slightly better outcomes [11, 23]. Similarly, Larson et al. 
reported that living in rural areas was strongly associated with late entry into antenatal care 
in the United States [36]. An explanation mentioned in this study that could also be plausible 
for our setting is longer travelling distances to care providers in rural areas. Neighborhood 
social capital showed no effect in our analysis. This was an unexpected finding. In the 
literature higher levels of neighborhood social capital are associated with more adequate 
use of care of Western women [37]. Our observations suggest that if Western women have 
access to bonding social capital, it does not protect them from late entry into care. Lower 
neighborhood socioeconomic status was associated with a higher risk of late entry into 
care in all of our models. Two previous studies also reported that lower neighborhood 
socioeconomic status was associated with inadequate use of antenatal care [9, 10].

Strengths and limitations

This study has several strengths. To our knowledge this is the first study investigating ethnic 
minority density effects on time of entry into antenatal care on a national level and for 
Western and non-Western women separately. Most other studies on birth outcomes that 
included ethnic minority density in their analysis only focused on maternal and neonatal 
health outcomes. Also, we believe only one prior study has investigated the association 
between social capital and time of entry into antenatal care, but this study was limited to two 
cities [38]. As this research was conducted in Brazil, the results cannot be extrapolated to 
the Dutch setting as the structure of the respective populations and the health care systems 
differ considerably. Also, the Brazilian study did not take account of ethnic minority density.
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There are also a number of limitations in this study. Due to the retrospective nature of 
the data no inferences could be made on causation, only on associations. The use of a 
dichotomous variable for ethnicity is both a strength and a weakness. As described in the 
methods section, it is less misclassified than the multiple categories in the Dutch Perinatal 
Registry. Yet, collapsing ethnicity into a dichotomous variable leads to grouping women 
together from heterogeneous backgrounds and with different health behaviors. Therefore 
the identification of different underlying mechanisms for different ethnic groups is not 
possible within this study. Moreover, in this study we did not have information on the 
migrant status of women. Although non-Western ethnicity is often associated with language 
barriers and lower health literacy levels, time spent in the ‘host’ country and the degree of 
acculturation influence health care behavior [39, 40]. Despite the lack of data on ethnic 
groups and migrant status, we hope to have shown with our study that ‘ethnicity’ can be 
beneficial and is not merely a risk factor. 

The Netherlands Perinatal Registry database only contains information on individual births. 
Therefore we were unable to account for clustering of births within mothers. It is conceivable 
that mothers repeated their health care behavior (that is: time of entering care) across 
their consecutive pregnancies. Moreover, we were not able to control for certain maternal 
factors that have been associated with late entry into care in previous studies, such as an 
unwanted pregnancy, illicit drug use, individual socioeconomic status, level of education 
and language proficiency [6, 7]. Research in an urban group of Dutch pregnant women 
showed that 0.5% of them continued using illicit drugs throughout pregnancy [20]. A little 
less than six percent of pregnancies in the Netherlands are unwanted, of which only a part 
is carried to term [41]. Based on these figures, unwanted pregnancies and illicit drug use 
are only present in a small portion of the population and are therefore less likely to have an 
important impact on our findings.

Future recommendations 

This study shows that place of residence and ethnic background matter for antenatal health 
care use in the Netherlands. Future research could concentrate on teasing apart the beneficial 
mechanisms within areas of high ethnic minority density leading to early entry into care (i.e. 
information sharing, financial support or other factors). Moreover, our results suggest that 
strategies to improve timely entry into care could seek to create change at the neighborhood 
level (i.e. increase social bonding) in order to target individuals likely of entering care too late. 
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Also the relative disadvantage of Western women living in areas of high ethnic density needs 
to be considered, interventions should also focus on Western women living in these areas.

APPENDIX 

See this (private) link for Appendix 3.1: 
http://www.verascholmerich.com/appendix/
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ABSTRACT

The Netherlands is home to one of the highest recorded disparities in birth outcomes 
in developed countries. Improving pregnancy-related behaviors is therefore a primary 
policy concern. However, current health promotion interventions show disappointing 
effectiveness, which has been attributed to a limited understanding of how people’s 
health behaviors are influenced by their social environments. 

In this study we aimed to contribute to the current understanding of women’s pregnancy-
related behavior. We did this by highlighting how theoretical and methodological 
contributions from the field of sociology could contribute to the mainstream approaches 
to understanding (pregnancy-related) health behaviors within public health. For this 
analysis we interviewed 40 women who were pregnant or had recently given birth, had a 
low socio-economic status, had a Moroccan, Turkish or Dutch background and lived in 
Rotterdam, the Netherlands. We were particularly interested in exploring how women’s 
pregnancy-related behavior was influenced by the advice they received. 

By using a qualitative study design, we were able to sketch how the behavior of 
women with a Turkish/Moroccan background is not only contingent on their specific 
relationships with health providers and their social networks, but also on how the norms 
and advice of these two groups are (mis)aligned. This misalignment created dilemmas 
for our respondents, who were “caught in the middle”. They employed different strategies 
to deal with these dilemmas, reflective of varying degrees of agency: avoiding, embracing 
and resolving the dilemma. Lastly, we were also able to show how the influence of the 
social network of respondents with a Turkish/Moroccan background was not solely 
a barrier or facilitator to healthy behavior, but actually both. Based on our findings, 
we suggest not only viewing these women’s social networks as a barrier but also as a 
facilitator to healthy behaviors, and structurally involving members of these networks 
in health promotion interventions.
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INTRODUCTION

International studies have found high rates of inequality between birth outcomes across 
wealthy and impoverished neighborhoods (Vos, Posthumus, Bonsel, Steegers, & Denktas, 
2014). The highest recorded disparities in birth outcomes in any developed country have 
been found in Rotterdam, the Netherlands (Poeran, Denktas, Birnie, Bonsel, & Steegers, 
2011). In the second largest city of the Netherlands, perinatal mortality (deaths from 22 
weeks of gestation until 7 days postpartum) ranges from 2 to 34 per 1,000 births across more 
or less affluent neighborhoods (Poeran et al., 2011).

Reducing these health inequalities is a primary concern for the Dutch government. Besides 
attempts to improve the antenatal health care system, efforts to influence health behaviors of 
women before, during and after their pregnancy are central to this concern (“Een goed begin, 
veilige zorg rond zwangerschap en geboorte [A good start, safe care for pregnancy and birth. 
Advice of the Committee on Good care during pregnancy and child birth],” 2009). Commonly 
cited adverse health behaviors include late initiation of antenatal care, inadequate usage of 
antenatal care, or consumption of alcohol, tobacco and drugs (Boerleider, Wiegers, Mannien, 
Francke, & Deville, 2013; Chote et al., 2011; Timmermans et al., 2011). Internationally, and 
also in the Netherlands, interventions attempting to modify health behaviors typically show 
disappointing results (Huang & Glass, 2008; Moore, de Silva-Sanigorski, & Moore, 2013; van 
den Berg et al., 2010). Several studies have attributed this lack of effectiveness to a limited 
understanding of health behaviors within public health research (Glass & McAtee, 2006; 
Krumeich, Weijts, Reddy, & Meijer-Weitz, 2001). 

In this study we aim to contribute to the current understanding of women’s pregnancy-related 
behavior and to provide suggestions for improving intervention design. To do this, we studied 
members of a group of women that tend to show particularly adverse birth outcomes in 
the Netherlands, namely women of low socio-economic status living in the most deprived 
neighborhoods in Rotterdam, the Netherlands. We were especially interested in exploring 
how these women dealt with the pregnancy-related advice that they received, and how this 
influenced their pregnancy-related behavior. 

In this paper we use the social-ecological perspective as the starting point of our analysis. 
This perspective takes explicit account of how individuals are embedded in environments. 
To further improve our understanding of our respondent’s health behaviors, we integrated 
sociological perspectives into our analysis. Following Giddens’ (Giddens, 1984) perspective 
on structure-agency dynamics, we explored how environmental influences can be both 



Chapter 4

70

constraining and enabling on health behavior, and to what extent individuals have 
agency within these constraints. Moreover, by adopting a qualitative study design, we 
could inductively identify which (interaction of) environmental influences shaped our 
respondent’s health behaviors. In the section below, we outline the mainstream approaches 
to understanding behavior within public health and the contributions from the sociological 
perspectives to our study in more detail.  

Background

Mainstream public health approaches to understanding health behaviors 

Public health research is currently informed by two major theories: the social psychological 
and the social-ecological models (Burke, Joseph, Pasick, & Barker, 2009). Social psychological 
theories focus on intrapersonal (i.e. individual-level) characteristics that influence behavior, 
such as attitudes or health literacy, and only pay limited attention to environmental 
influences. In contrast, the social-ecological perspective places stronger emphasis on how 
human behavior is shaped a plethora of environmental influences (e.g. accessibility of 
local health care, support from social network) (Bronfenbrenner, 1977; McLeroy, Bibeau, 
Steckler, & Glanz, 1988). More specifically, they depict the various environmental influences 
as located on various levels. These levels are nested into each other, and form a hierarchy. 
McLeroy (McLeroy et al., 1988) was one of the first to develop such a model, which includes 
the following levels: individual, interpersonal, organizational, community and policy. 

Social-ecological models have become increasingly popular in the realm of public health 
(Golden & Earp, 2012). By including the role of context, the social-ecological perspective 
helps to prevent “blaming the victim” by showing that individuals do not have complete 
control over their own health-behavior and therefore cannot simply be blamed for not 
following lifestyle advice (Richard, Gauvin, & Raine, 2011; Willows, Hanley, & Delormier, 
2012).

Shortcomings of these mainstream public health approaches

In line with sociological perspectives, socio-ecological models commonly emphasize 
that human behavior can only be understood by taking a complex interaction of multiple 
influences into account (Sallis & Owen, 2008; Stokols, 1996). However, applications of these 
models are commonly limited to studying dyadic relationships (i.e. between A and B). The 
study of Willows and colleagues (Willows et al., 2012), which applies a socio-ecological 
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framework to understand weight gain in children, is an example of this. Willows et al. sketch 
various dyadic relationships, such as the relationship between the “school food and physical 
activity environments” (community level) and “peer and family support for active living 
and healthy foods” (interpersonal level). Triadic relationships, i.e. relationships including 
three or more levels, are not considered (also see, for example, Ettner & Grzywacz, 2001; 
Raneri & Wiemann, 2007). 

As a recent review of studies on factors affecting the use of antenatal care shows, the focus on 
studying dyadic relationships is widespread in public health research (Boerleider, Wiegers, et 
al., 2013). The studies in this review were inspired by different theoretical tenants, including 
the social-ecological models and social-psychological theories, whilst other studies lacked a 
specified theoretical basis. Regardless of theoretical orientation, the studies mostly consider 
dyadic relationships between, for instance, pregnant women and their health care providers, 
or pregnant women and their social network. We argue that perspectives on health behaviors 
that are limited to dyadic relationships risk overseeing other potentially important influential 
factors, which might be useful for informing intervention design. 

Another possible shortcoming in the current mainstream public health approaches can 
be found in the classification of factors influencing health behavior as either ‘barriers’ or 
‘facilitators’ to adequate antenatal care usage (see for example Boerleider, Wiegers, et al., 
2013; Foets, Suurmond, & Stronks, 2007) Such a classification is made explicit in social 
psychological theories (Andersen, 1995; Foets et al., 2007), and not specified in the social-
ecological models. In contrast to a dual classification, Giddens (Giddens, 1984) demonstrated 
that the very same societal structures can both enable and/or constrain human behavior. 
For example, being a member of a social group might come with several advantages, such 
as strong social support, which could enable individuals to pursue their goals. At the same 
time, social groups might also place constraints on their members, for instance by enforcing 
strict social norms. It should be noted that while Giddens envisioned people as influenced 
by their environments, he also accredited people as having a certain degree of agency, i.e. 
the capacity to act in various ways (which might also go against the constraints they face). 

Due to the above-mentioned shortcomings, current public health research risks sketching a 
limited picture of the complex individual-environmental interactions that ultimately shape 
health behavior, and simplifying environmental influences as either barriers or facilitators 
of healthy behavior. In the following sections we attempt to empirically demonstrate a more 
nuanced view on health behavior.
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METHODS

Respondents

This study investigated the experiences of women who were pregnant, or had given 
birth within the last 12 months. The respondents of this study had a low socio-economic 
background and lived in the most impoverished neighborhoods (Ministerie van VROM/
WWI, 2007) in Rotterdam, which is the second largest city of the Netherlands.

During the recruitment of women for this study, we made use of purposive sampling. This 
means that we attempted to interview women reflecting important segments in these diverse 
neighborhoods (see Table 4.1 for an overview of their characteristics). We included women 
of Moroccan and Turkish background as they belong to the largest non-Western minority 
groups in the Netherlands. Moreover, we attempted to talk to women who varied in terms 
of the following criteria: a) living situation (living with in-laws or not) b) employment status 
c) ethnic minority status (1st or 2nd generation) d) number of children and e) age (between 
20-45). We have excluded women younger than 20 and older than 45 as well as women 
undergoing IVF treatment. This is because we expect that such pregnancies represent a 
different set of experiences and challenges. The criteria outlined above were developed 
on the basis of discussions with our seven key informants, who were community health 
workers active in promoting reproductive health in our targeted neighborhoods. They 
had extensive contacts in these neighborhoods and were active there on a daily basis. As 
further outlined below, our key informants were involved in the recruitment phase of this 
project, provided many informal interviews and were also consulted during the data analysis 
phase.

Recruitment strategy

We employed three main strategies for recruiting respondents. For one, the researchers 
involved (see below for more information) visited different venues: a) pre-schools and 
elementary schools (during parent-teacher meetings), b) mosques c) neighborhood 
community centers and d) Turkish and Moroccan women’s associations. Next to this, one 
of our research assistants was able to recruit several native Dutch women in her indirect 
network via social media. We then used the ‘snowballing’ method by asking the already 
recruited respondents to provide contact details of other possibly interested women 
(Saunders, Saunders, Lewis, & Thornhill, 2011).
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Interviews 

We conducted semi-structured interviews with 12 women with a Turkish background, 
16 women with a Moroccan background and 12 native Dutch women. The interviews 
lasted between 40-60 minutes. At the beginning of each interview, we explained to the 
respondents that we were interested in their experiences surrounding their pregnancy. 
With the permission of the respondents, all interviews were tape-recorded. These were then 
subsequently transcribed, and included interviewer’s notes on non-verbal communication, 
moments of silences during the conversation and general impressions of the respondents. 
Afterwards, the audiotapes were deleted. We also informed the respondents that any 
identifying information from the interview (such as their names or addresses) would not be 
transcribed. In this article, all of the names of the respondents have been changed to protect 
their anonymity. Ethical approval for such a study is not necessary in the Netherlands.  

The first author and four research assistants conducted the interviews. One of the research 
assistants interviewing women with a Moroccan background is Dutch and has a Moroccan 
background. All of the other research assistants are native Dutch, and the first author is 
a Dutch-speaking German. All interviews were conducted in Dutch. For a total of five 
interviews, a friend of the respondent or a key informant acted as translator. The interviewers 
prepared for the interviews by extensively talking to our key informants and visiting their 
health promotion sessions in poor neighborhoods in Rotterdam. Moreover, during the 
recruitment phase the interviewers spent time at local gathering points of the respondents. 
This allowed them to become more familiar with the respondent’s social environment. 

The final interview protocol (see Appendix 4.1) focused on the various types of pregnancy-
related advice the respondents received and solicited, and their relationships with health 
care professionals and their social network. As stated in the introduction, one of the 
goals of this study was to conduct a social-ecological analysis of our respondent’s health 
behavior. To keep this study focused, we only included questions about the relationships 
with health professionals and the social network. It should be noted that a more complete 
social-ecological analysis would include a larger range of potential influences, such as 
neighborhood social cohesion. 

Following Glaser & Strauss (Glaser & Strauss, 1967), we adapted our interview protocol 
slightly as the interviews proceeded. This allowed us to conduct interviews that were 
increasingly relevant to the emerging theory. A key change in the protocol is that we initially 
only asked questions strictly pertaining to the pregnancy-phase, but then extended this to 
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include the caretaking of young infants. This is because our respondents were mentioning 
many interesting stories that occurred during this phase that could potentially help strengthen 
our emerging theory. The final version of the interview protocol can be found in Appendix 
4.1. 

During and after the interview phase, we applied member-checking to increase the quality of 
our data collection and analysis. We organized three focus groups sessions with a selection of 
the respondents (4-5 respondents per session). Moreover, we were in constant contact with 
our seven key informants. These efforts allowed us to report our general interpretations, 
and check if they aligned with the impressions of our respondents and key informants. Next 
to member-checking, we also made use of ‘peer debriefing’. This means that consultations 
were held throughout the data collection/analysis phase between the first author and the 
other authors, which were not involved in this phase of the study. Following Corley and 
Gioia (Corley & Gioia, 2004), these consultations were used to discuss emerging patterns 
in the data and evolving propositions, as well as solicit critical questions regarding the steps 
taken. 

Data analysis 

We applied an inductive analysis technique, closely following the ‘Gioia method’ (Gioia, 
Corley, & Hamilton, 2013). This is a systematic method for moving from raw data to 
aggregate dimensions (Figure 4.1). In a first step, the interviews were manually coded using 
open coding. Recognizing patterns between and among the coded sections allowed us to 
compile a number of first order (informant-centric) terms. This step is also referred to as 
‘axial coding’ (Gioia et al., 2013). Here, we tried to remain very close to the original statements 
of our respondents. In a next step, we organized the first order terms into second order 
(theory-centric) themes. Finally, the second order themes were distilled into overarching 
theoretical dimensions. 

One major advantage of creating a data structure is that it facilitates a systematic analysis of 
the collected data, including theory articulation, and also enables a clear demonstration of 
how the data was interpreted. In this pursuit, we considered the relationships between the 
second order concepts and the aggregate dimensions, leading to a conceptual model (see 
Figure 4.2 in the ‘Findings’ section). At the same time, we consulted the literature to refine 
the development of emergent concepts and relationships present in our model.
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FINDINGS

In this section, we first turn to the findings of our interviews with women from a Moroccan 
or Turkish background. Following the Gioia method, we have presented these findings in 
a conceptual model (Figure 4.2). As indicated by this model, the respondents were situated 
in a triangle consisting of their health professionals and social networks of family/friends. 
These social networks were typically an important source of support and advice regarding 
health behaviors. The respondents expressed often feeling pressured to follow this advice. 
The women’s community midwife/obstetrician or another health professional provided a 
second source of advice, but was not a source of support. With the two arrows at the top of the 
model we indicate that the advice provided by family/friends and health professionals were 
sometimes misaligned. At the same time, both ‘sides’ enjoy a certain degree of legitimacy: 

Figure 4.2 Conceptual model.

Close-knit network 
of family/friends

Midwife/obstetrician 
or other health 
professional

Respondents

Conflicting advice

Dilemma

Strategies for dealing 
with dilemma:

Avoiding
Embracing

Solving
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family and friends have the advantage of having personal experience and referring to “the way 
things are done in this culture”, while health professionals are valued because they possess 
biomedical knowledge and received years of training. As a result, the women in our study 
found themselves in between two ‘sides’ that expressed conflicting norms and ideas about 
adequate behavior around pregnancy. The respondents were faced with a dilemma as they 
wanted to please both sides, but were confronted with contradictory pieces of advice. In 
this study we found that women employed different strategies to deal with this dilemma: 
a) avoiding the dilemma (secretly not following the advice of one side), b) embracing the 
dilemma (combining conflicting advice), c) resolving the dilemma (communicating between 
both sides).

Our interviews with native Dutch women revealed that they were not faced with such 
dilemmas, even though they were similar to the non-native respondents in many respects. 
Their social network also seemed to be highly homogeneous, and about half of the native 
Dutch women were unemployed. Another commonality was that many of these respondents 
also faced conflicting information coming from health professionals and their social network. 
For example, Kim explained:

“I mean it has been such a long time ago for them. Everything is a bit expired. 
You did not have all those rules back then! Sometimes they said: “Child, why 
are you so hard on yourself?” Back then you could do almost everything. It 
was even recommended to drink a glass of wine.”

Kim went on to explain that she would just “ignore this advice”, which illustrates the native 
Dutch women’s typical reactions to conflicting advice coming from their social network. 
None of the native Dutch respondents reported feeling an inclination or an obligation to 
(pretend to) respect and adhere to the advice provided by their social networks. This was 
particularly the case for older members of their network, which were accredited with having 
‘out-dated’ and ‘old-fashioned’ information. Members of their social networks that were of 
the same generation and had experience with pregnancies were regularly consulted, but not 
seen as giving binding advice, and health professional’s advice was typically trusted more.  

In the remainder of this section, we explain the findings represented in Figure 4.2 in more 
detail. Please note that the findings below only pertain – unless specifically stated – to 
respondents with a Turkish or Moroccan background. 
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Setting the stage for dilemmas: the role of women’s social network and 

health professionals  

 When asked from whom they had received or solicited advice regarding pregnancy-related 
behavior, the respondents with a Turkish/Moroccan background unanimously stated 
two groups: a) extended family and a few friends and b) health professionals, typically a 
community midwife and/or obstetrician, and sometimes also the GP or a postnatal caregiver. 
Referring to the former group, the respondents explained that the extended family and the 
handful of friends typically all knew each other. As most of the respondents were unemployed, 
they did not have contact with any colleagues. Furthermore, respondents indicated that the 
people in their network were all “similar to each other”. Indeed, they were from the same 
type of neighborhoods, mostly had a high-school-level education, and were first or second 
generation Moroccan or Turkish women. These features mean that the respondents were 
embedded in relatively small, homogeneous and close-knit networks.

Without an exception, the respondents emphasized that their social network was an 
important source of social support, particularly during the time of pregnancy and after giving 
birth. Women described family members coming over daily with food, driving women to 
all of their check-ups with the midwife, or spending many nights at their homes during the 
first weeks after childbirth. The women we talked to explained this support as “a part of 
their culture”. The social network of the women seemed to also be an important source of 
advice. All women indicated that their mothers and sisters were their first reference point 
for any questions they had surrounding pregnancy and taking care of infants. Mothers were 
generally contacted for questions about what to do and what not to do. Sisters, and to a lesser 
extent friends – provided that they had already been pregnant – were asked about whether 
their experiences were ‘normal’. Often, the respondents indicated that health professionals 
were seen as a second point of reference, in case their network did not provide satisfying 
advice. Nadia explains the following:  

“Usually I am just like, I always call my older sisters. And if they are like 
hmmm… And then if I am still really doubting, then I call the midwife.”

The quote above illustrates that health professionals were often a second point of reference. 
While community midwives and obstetricians were seen as sources of advice, they were 
not typically seen as sources of support. A commonly heard complaint was that these 
professionals “don’t always take us seriously […] they are always so rushed, and don’t take 
enough time”. Particularly first generation women reported communication problems and 
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language barriers with midwives and/or obstetricians, which was coupled with confusion 
and stress on behalf of the respondents. 

While the respondents described how they regularly reached out to close female family 
members and friends for consultations, they also reported regularly receiving unsolicited 
advice from their extended family. This involvement was often described as “bossy”, as the 
advice was typically not optional, but formulated in compulsory terms: “you are not allowed 
to go jogging”. Speaking about her mother, Amina explains that:

“She will totally get involved, you have to do that, don’t do that, this is not good, 
you have to do it this way. This is what I did, you have to also do it like that.” 

 The quote above illustrates a key assumption made by our respondents and those in their 
network: personal experience – “having been there” – is a primary source of legitimacy 
for knowledge. This means that a woman’s degree of legitimacy was increased according 
to the number of children one has had. As a consequence, older generations of mothers 
and mothers-in-law – which typically had more children than younger generations – were 
accredited with higher levels of knowledge: “My mother had five children, you know, I only 
have two, who am I then to say that I know better than her?”. While many of our respondents 
stated feeling overwhelmed by constantly being told what to do, they also noted that it was 
“disrespectful” not to follow the advice of experienced family members, particularly senior 
family members. 

We found that there was an additional source of legitimacy for providing behavioral advice. 
Both our respondents and – according to their accounts – the people in their networks 
explained that certain pieces of advice were legitimate because they were an expression of 
a “cultural” or “religious belief ”, sometimes referring to the Koran, e.g. “babies should be 
washed right after birth, it says so in the Koran, and that is just the way we do it”. During our 
research we did not come across instances where pieces of advice legitimized by “culture” or 
“personal experience” contradicted each other. Rather, references to advice on the basis of 
“this is just how we do it” were made by people who have not had children yet (and logically 
could not refer to their own experience), or it was used as an additional argument: “I also 
did it this way, and this is just the way we do it”. 

The respondents did not only attribute legitimacy to the advice coming from their social 
networks, but also from their health professionals. Health professionals’ legitimacy 
was related to their professional experience and the education they had received. Most 
importantly, health professionals’ advice was seen as legitimate because it was “up-to-date”, 
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while the advice of the older generations might not be. We noticed that many respondents 
made contradicting statements when comparing the legitimacy of the advice between 
health professionals and their network. They explained that personal experience was more 
important than biomedical training, but during other parts of the interview stated that 
“health professionals know best”. 

Dilemmas

During our interviews, our respondents mentioned situations where advice from health 
professionals and their social network were usually aligned – the most commonly noted 
form of advice being taking folic acid. However, they also provided countless examples of 
contradicting advice provided by these two groups. These included: 

• Drink Moroccan herbal tea to support getting pregnant vs. these teas may 
induce miscarriages

• Being physically active (e.g. jogging, going up stairs) increases chances of 
miscarriage vs. being physically active is healthy for the mother and baby

• Do not go outside with the baby for the first 40 days after birth vs. take baby 
to get a hearing check in the second week after birth

• It is not necessary to have a postnatal caregiver to come to your house after 
birth versus it is really important to have them come over for the health of 
your baby

• Pregnant women should eat whatever they crave for, including raw meat, 
which is OK for pregnancies versus avoid all raw meats during pregnancy 
as it endangers the pregnancy 

• To avoid the “evil eye”, it is better not to go to the midwife too early 
(sometimes the second trimester is indicated as a better moment in time) 
versus it is important to enter into care during the first trimester 

Many of the respondents reported having difficulty dealing with the conflicting information 
provided by their family/friends and health professionals. Women explained that in some 
instances, they just did not know which “side was correct”. Here, “being correct” was 
interpreted as being best for their own health and that of their pregnancy/baby. In other 
instances, women felt that they had a “hunch”, or knew which “side was correct”. Either 
way, our respondents were faced with a dilemma. Health professionals and family/friends 
were telling them to do seemingly mutually incompatible things. Choosing for one “side” 
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seemingly also meant choosing not to follow the advice of the other side, with possible 
social consequences. As stated above, going against the advice of senior female family 
members would be disrespectful. Moreover, women also reported feeling “strange” and 
“scared” about the idea of not following cultural customs. To a lesser extent, women also 
reported not wanting to “get in trouble” with their midwife/obstetrician. The emotional 
burden of wanting to do what is best for their pregnancy/baby made the dilemma of wanting 
to please both sides even more poignant. Referring to these three types of situations, the 
interviewees reported experiencing feelings such as ‘like they were going crazy’, “confused” 
and “tired”.

Strategies for dealing with the dilemmas

In this last section, we describe the strategies that women employed in order to deal with 
their dilemmas. We have characterized these strategies as avoiding, embracing or resolving 
the dilemma. It should be noted that – based on their accounts during the interviews – 
most women tended to opt for one type of strategy for most if not all of the dilemmas they 
faced. 

Avoiding the dilemma: secretly not following the advice of one side 

We found that some respondents dealt with dilemmas by telling both “sides” that they were 
following their advice, and then secretly just following one of the sides’ advice. This strategy 
– if implemented successfully – avoids the potential conflict that could result from openly 
choosing for one side. Nadia explains: 

“Well yeah, they [the parents-in-law] were like, you shouldn’t be jumping 
around and stuff, because I heard from [the midwife] that you could be 
pregnant and still go to the fitness center. […] To be polite to my mother-
in-law I would then say thanks, but at the same time I thought… those are 
just fairy tales… […] I listen to it but beyond that I don’t do anything with 
it [the advice].”

While most illustrations of this strategy pertained to women openly accepting but secretly 
not following the advice of their family/friends, we also found instances of women secretly 
not following the advice of their health professionals. These situations included not following 
advice regarding how much formula infants should be given, and getting “enough” exercise. 



83

Caught in the middle?

4

Embracing the dilemma: combining confl icting advice

Another strategy that we found was that women combined seemingly contradictory pieces 
of advice. This means that they tried to adhere to both forms of advice, typically by ‘doing a 
little bit of both’. We found particularly many illustrations of this strategy with respect to the 
realm of the consumption of raw meat. Respondents explained that people in their network 
emphasized that women who are pregnant should eat whatever they crave for because not 
doing so would be bad for the baby in the womb. This stands in stark contrast with the advice 
given by health professionals to avoid raw meat during pregnancy as its consumption poses 
a risk for the pregnancy. Several respondents mentioned that they consumed “a bit” of raw 
meat during their pregnancy. It should be noted health professionals would plausibly not 
consider eating ‘just a little bit’ of raw meat as compliant behavior. However, this was the 
way the respondents seemed to view it. As Keya stated: “Yes I do listen to the community 
midwife, but also to my family, because I just eat a tiny bit, almost nothing actually”. 

Resolving the dilemma: communicating between both sides 

A final strategy that we found was attempts to resolve the dilemma by facilitating 
communication between both sides. In these instances, women used bio-medical 
explanations to explain to their family/friends why they chose to act in a certain way, while 
highlighting that this was good for their health and that of the pregnancy/baby. For example, 
Saida described how her mother had told her to put olive oil on her son’s umbilical cord. 
However, her postnatal caregiver did not agree with this: 

“Then the [postnatal caregiver] said neeeeeeeeever do that again, she says, 
because olive oil, that makes it softer, and the umbilical cord, that has to 
actually become hard, because then it will fall off easier. So you shouldn’t 
always use the advice of your family, then I was like OOPS […] My mother 
came the next day and then I was like, well, I shouldn’t have gone for the 
olive oil, I got in trouble from postnatal caregiver, because she said you had 
made it softer! But luckily [reporting this to my mother] was not a problem.”

While we did find instances of women engaging in this third strategy, it should be noted that 
– at least in our sample – these were only women who were second-generation migrants, were 
not living with their in-laws, and already had at least one child. Interestingly, women who 
communicated across both sides occasionally stated that while doing so they emphasized their 
personal experience of pregnancy and childrearing. As outlined earlier, having experience with 
pregnancy/child birth is seen as a source of legitimacy in the networks of the respondents.
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DISCUSSION

In this study we attempted to contribute to the current understanding of women’s pregnancy-
related behavior and to provide suggestions for improving intervention design. By using an 
inductive study design, we were able to inductively identify the most important sources of 
pregnancy-related advice for our respondents with a Dutch/Moroccan background, namely 
health professionals and family/peers. This study design also allowed us to sketch how their 
behavior was not only contingent on their specific relationships with health providers and 
their social networks, but also on how the norms and advice of health professionals and 
their social networks were (mis)aligned. Likewise, the respondent’s pregnancy-related 
behaviors were also dependent on their own agency to deal with possible misalignments. 
Lastly, following Giddens (Giddens, 1984), we were also able to show how the influence of 
family/peers was not solely a barrier or facilitator to healthy behavior, but actually both. 

Studying triadic relationships 

As outlined in the introduction, most public health research – including the social-ecological 
approach – on (pregnancy-related) behavior seems to primarily focus on studying dyad 
relationships, such as the relationship between clients and their health care providers. 
Indeed, studies in the Netherlands have found that non-Western ethnic minority clients 
can experience cultural differences and language barriers when in contact with health 
professionals (Boerleider, Francke, Mannien, Wiegers, & Deville, 2013; Suurmond, Seeleman, 
& Stronks, 2007). Similarly, many of the respondents of this study with a Moroccan or Dutch 
background reported having less trust in the formal health care system and complained 
about communication/language problems with health professionals. 

In a study on family planning care, Guendelman et al. (Guendelman, Denny, Mauldon, & 
Chetkovich, 2000) studied two dyadic relationships, namely between women and their health 
professionals, as well between women and their social network. When comparing these two 
relationships, they concluded that minority women tend to trust and rely more often on 
information from family and peers than on information from health care professionals. This 
might also be a tentative conclusion of our findings. However, by adopting an inductive, 
qualitative study design, we came to a more nuanced conclusion. Our study design led us 
to situate our respondents as part of a triangle consisting of themselves, family/friends and 
health professionals. Therefore we were able to sketch how women’s behavior is not only 
contingent on their specific relationships with health providers and their social networks, 
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but also by how the norms and advice of health professionals and their social networks are 
(mis)aligned – and on their own ways of dealing with possible misalignments.

Environmental infl uences as both constraining and enabling 

Giddens (Giddens, 1984) put forward that social structures can be both enabling and 
constraining. Indeed, our analysis indicates that the social network and the health 
professionals could not be classified as either a constrain (= barrier) or an opportunity 
(facilitator) for ‘healthy’ pregnancy-related behavior. On the one hand, being part of 
the tight-knit Moroccan/Turkish social networks could be particularly enabling for our 
respondents during and after pregnancy, particularly because they provided strong social 
support. On the other hand, these same structures were also constraining as not following 
advice on pregnancy-related behavior possibly entailed negative social consequences. The 
same goes for health professionals: they provide opportunities to the women by providing 
“new” information that is not present in the respondent’s social network, but at the same 
time place a constraint on these women by providing advice that would necessitate them 
to violate their social network’s norms. 

The idea that social structures can be both enabling and constraining can also be found 
within research on social capital. Here, social groups with high levels of ‘bonding’ social 
capital are seen as both enabling and constraining their members. The networks of Turkish/
Moroccan women were highly homogeneous and close-knit, and could therefore be classified 
as constituting ‘bonding’ social capital (Szreter & Woolcock, 2004). Bonding social capital 
has been shown to be beneficial to members of a social network by facilitating social support 
and efficient circulation of information. At the same time, such social capital can also place 
a strain on individuals by enforcing strong social norms and social control. Moreover, new 
information – such as the advice provided by health professionals – rarely enters the network, 
meaning that ideas and norms circling within the network are one-sided, and possibly out-
dated (Kawachi & Berkman, 2000; Szreter & Woolcock, 2004).

Three strategies to deal with dilemmas 

In our study we found that the misalignment of advice by health professionals and social 
networks presented a dilemma for women with a Turkish/Moroccan background. Following 
one piece of advice seemed to exclude also following the other one, which would possibly entail 
social consequences. While the native Dutch respondents reported similar misalignments, 
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they had a strongly articulated preference for the advice of health professionals, and did not 
fear any social consequences for openly following the latter party’s advice. 

The variation in the strategies that the women in our study developed to deal with their 
dilemmas could be understood within the light of Giddens’ structure-agency dynamics. The 
women in our study had varying degrees of agency when dealing with the dilemma created 
by the misalignments of advice provided by health professionals and their social network. 
Moreover, Giddens’ perspective suggests that the women of this study could potentially 
have the agency to change this misalignment. The varying forms of agency we encountered 
during our study can be illustrated with the three different strategies employed by women 
in our study: avoiding, embracing and solving the dilemma. These strategies can be seen as 
situated on a scale, with ‘avoiding’ indicative of lower levels of agency (no pushing against 
the constraints) and ‘solving’ at the other end of the continuum, showing higher levels of 
agency (pushing against the constraints). 

We found that the choice of a particular strategy was related to three factors, namely: 
migration background (being first or second generation, family situation (living with the 
in laws or not) and personal experience (having had at least one child or not). The women 
whose strategy was located on the high agency continuum were second-generation ethnic-
minorities, did not live with their in-laws and tended to have more children. Research 
has shown that particularly for second generations, the duality of their insider/outsider 
position makes them “master of several cultural repertoires that they can selectively deploy 
in response to the opportunities and challenges they face” (Levitt, 2009). In addition to this 
potential cultural distance, the physical distance of not living with in-laws also means more 
space for negotiation. Moreover, the women who had more children were able to legitimize 
their own position by referring to their high level of personal experience. As outlined in the 
findings section, references to personal experience were commonly used by women in the 
respondent’s network to add legitimacy to their advice. In other words, certain respondents 
were using their cultural understanding to their own advantage.

Our study did not collect data on the long-term influences of women’s behavior on the 
misalignment of advice between health professionals and their social network. We do not 
know, for example, if the behavior of the women with higher levels of agency eventually led to 
a decrease in this misalignment. Adding Giddens’ concept of agency to the social-ecological 
models would, however, allow to not only envision how contexts influence actors, but also 
how and in which circumstances actors are able to influence their contexts. 
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Practical implications

Women of low socio-economic status show particularly adverse birth outcomes in the 
Netherlands (de Graaf, Steegers, & Bonsel, 2013; Poeran et al., 2013). Amongst other policy 
concerns, devising strategies to improve their pregnancy-related behaviors are particularly 
important. We suggest that the analysis performed in this study is an improvement to the 
commonly performed analyses within the realm of public health, including social-ecological 
assessments. In this section, we recommend several policy implications for improving 
pregnancy-related behaviors of women of a low socio-economic status and a Turkish or 
Moroccan background living in the Netherlands.

We suggest not only focusing on improving the level of trust and communication between 
ethnic minority clients and their health professionals. While an improved relationship 
between clients and their health care providers could be helpful, it would not contribute to 
solving the prevailing misalignment between the advice provided by health professionals 
and the social networks of our respondents. 

Moreover, we discourage viewing women’s social networks as a constraint on healthy 
behavior, as Boerleider and colleagues’ (2013) classification suggests. Social networks provide 
valuable social support to women around the time of pregnancy, and interventions should 
take care not to alienate them from the target group. As an alternative, we recommend 
involving women’s social network in intervention efforts. In this study we showed that 
some women were able to find a solution to the dilemmas they faced, namely by creating a 
bridge between their health professionals and their social network. This suggests a promising 
route for a health promotion intervention: inviting these women together with members 
of their social network to attend health promotion sessions. Such sessions could create a 
safe environment for women to discuss conflicting pieces of advice. The targets of such an 
intervention could be to increase the negotiation capacity of the target group, but also to 
increase the health literacy of the members of their social network. This, in turn, would ensure 
for the circulation of ‘new’ information within a rather homogeneous, tight-knit network. 

APPENDIX 

See this (private) link for Appendix 4.1:
http://www.verascholmerich.com/appendix/
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ABSTRACT

Purpose Dutch perinatal mortality rates are relatively high compared to other European 
countries. Non-Western ethnic minorities show particularly adverse outcomes. 
They seem to have low health literacy and less access to health care. We studied the 
characteristics of the participants and the success of the recruitment methods and 
increase in knowledge of participants in Reproductive Health Peer Education (RHPE).

Design We targeted specifically these groups, and developed reproductive health 
education covering the full spectrum of obstetric care, led by specifically trained female 
peer educators coming from the targeted communities.

Findings ‘Active’ recruitment methods were the most successful methods. 1,896 women 
and 275 men were recruited and participated in the intervention. 65% of the total female 
participants had a first generation immigrant background. Significant knowledge 
improvements were found on all five measurements of reproductive behaviour and 
antenatal and postnatal health care system knowledge (24% average knowledge increase 
in already knowledgeable participant group and 46% in the not knowledgeable group). 

Conclusion Active interpersonal recruitment methods were most successful in 
reaching the target groups. Peer education resulted in knowledge increase in these 
groups. Practice implications: invest in training of educators for peer education 
reproductive health. Organize recruitment by verbal advertising by community 
organizations and social networks of peer educators.

Originality To our knowledge, no studies have been conducted combining investigation 
of the results of specific recruitment methods, the characteristics of reached participants 
in a multi-ethnic population and their increase in knowledge about reproductive health 
and care.
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INTRODUCTION

Perinatal mortality rates are relatively high in the Netherlands when compared to all other 
European countries (Peristat II, 2004). This is in particular the case for large cities where 
perinatal mortality rates are 20 to 50% higher than in rural areas (De Graaf et al., 2013A; 
Poeran et al., 2010). Within large cities, substantial inequalities can be found. For instance, 
in Rotterdam, neighborhood perinatal mortality rates range from 2 to 34‰ (Poeran et al., 
2010). Inequalities can also be found when considering the perinatal health of different 
ethnic groups. Among non-western ethnic minority women, the perinatal mortality rates 
are higher than those of western minorities and the native Dutch (Poeran et al., 2010). Non-
western ethnic minorities represent 11.4% of the population of the Netherlands and 32% 
of the inhabitants of the four largest cities in the Netherlands (BOS, 2012). Many studies 
have shown that ethnicity and socio-economic deprivation are strongly related to adverse 
perinatal outcomes such as preterm birth and too small for gestational age (Agyemang 
et al., 2009; Goedhart et al., 2008; De Graaf et al., 2013B). These trends are not unique 
to perinatal outcomes, but can also be seen when considering the general health of non-
western ethnic minorities in a socio-economic disadvantaged position (Mackenbach et al., 
2013). 

When compared to Dutch natives and western minorities, non-western ethnic minorities 
groups not only show poorer general health, but are also underserved by health care 
(RIVM, 2007). This means that they have insufficient access to health care, as evidenced by 
not timely use of health services which can affect their health outcomes (Andrulis, 1998). 
Ample studies have indicated a relationship between access to health care and general health 
(Stronks et al., 2001; Lindström et al., 2001). Some studies even claim that limited access 
to health care resources is the most important contributing factor for ethnic disparities in 
health (Burnes et al., 2004; Alderliesten et al., 2007). In the area of reproductive health, one 
third of Moroccan and Antillean women book their first antenatal visit with an obstetric 
caregiver after 14 weeks of pregnancy, which is often too late to allow for routine first 
trimester prenatal screening and provision of other prenatal healthcare (Alderliesten et 
al., 2007; Choté et al., 2011). Health literacy is also problematic as these groups have e.g. 
low awareness of folic acid supplementation and of the negative effect of smoking during 
pregnancy (Timmermans et al., 2008; Temel et al., 2013). Limited knowledge of health 
services in general and reproductive health services specifically can be a major barrier to 
use health care services (Stronks et al., 2001; Fransen et al., 2009). 



Chapter 5

98

In 2009 an urban perinatal health programme called ‘Ready for a Baby’ was initiated in 
Rotterdam, the second largest city of the Netherlands (Denktaş et al., 2011). Rotterdam 
has a population of more than 600,000 citizens (CBS, 2011). 52% of the inhabitants have a 
native Dutch background, 11% have a western minority background and 37% have a non-
western minority background (Hoppensteyn, 2009 and 2011). The largest minority groups 
are from Suriname (9%), Turkey (8%), Morocco (7%), the Dutch Antilles (4%) and Cape 
Verde (3%) (Hoppensteyn, 2011).

The aim of the city wide Ready for a Baby programme is to tackle perinatal health inequalities 
and to improve perinatal health outcomes. Timely reaching of women with a high risk 
profile is an important aim of this programme. Therefore, we developed – as a part of this 
program – an intervention aimed at improving the low reproductive health (care) literacy 
of non-western ethnic minority groups in socially disadvantaged neighbourhoods. 

We hypothesized that 1) active recruitment methods based on interpersonal interaction 
are more effective methods in reaching the target groups for reproductive health education 
than passive methods, and 2) for the target groups customized peer education is an effective 
method to increase knowledge about reproductive health and the healthcare system. 

METHODS 

Reproductive health peer education: theoretical framework 

Health related peer education is an approach whereby community members are supported to 
promote health-enhancing change among their peers. A more conventional method would 
be to train (non-peer) health professionals to address the needs of specific target groups. 
Proponents of peer education argue that specifically trained lay people are in a better position 
to encourage healthy behavior amongst their peers. Turner and Shepherd listed 10 commonly 
cited and review based arguments for the use of peer education (Turner and Shepard, 1999).

1. Peer education can be used to educate those who are hard to reach through 
conventional methods

2. It utilises an already established means of sharing information and advice
3. Education presented by peers may be acceptable when other education is not
4. Peer education is beneficial for those involved
5. Peer educators act as good role models
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6. It is more cost effective than other methods
7. Peers are more successful than professionals in passing on information 

because people identify with their peers
8. Peer education is empowering for those involved
9. Peers are a credible source of information
10. Peers can reinforce learning through ongoing contact

Phase I: training peer educators 

The first phase of the intervention started in September 2010. 16 bilingual women with a 
non-western ethnic minority background, and a high school diploma were trained during 
a full-time six month course (intermediate vocational educational level 4) to become peer 
educators. The course covered a wide range of topics, including communication and health 
education skills, basic knowledge about diseases and the Dutch health care system. The 
focus of the course was on reproductive health. The students were trained to lead four 
educational meetings: preconception, antenatal, intrapartum and postpartum health and care. 
During the course, the students were also trained to translate the (biomedical) messages of 
caregivers into the language and cultural framework of an ethnically diverse target group. In 
2011, 12 students graduated as peer educators perinatal health. The educators had different 
backgrounds: Moroccan (Dutch/Arabic/Berber language proficiency (LP), Turkish (Dutch/
Turkish LP), Antillean (Dutch/Papiamento/Spanish LP), Surinamese-Creole (Dutch/
Scranantango LP), Brazilian (Dutch/Portuguese LP), and Cape Verdean (Dutch/Portuguese 
LP). Peer education modules and topics are as follows:

• Preconception health and care: Folic acid, alcohol, drugs, cigarette use, healthy 
nutrition intake, sexual transmitted diseases, medication, lifestyle of male 
partner, preconception health care system. 

• Antenatal health and care: Healthy lifestyle, the three trimesters of pregnancy, 
pregnancy symptoms, necessity of pregnancy checks and preparation for 
childbirth, organization of antenatal care,

• Intrapartum health and care: Starting of the delivery, contractions, rupture 
of membranes, childbearing process, placenta, complications, painkillers.

• Postpartum health and care: The delivery, risk signals, a healthy start for 
mother and child, motherhood, infant and youth centres, postpartum health 
care system.
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Phase II: recruiting participants and execution of the peer educational 

meetings

Phase II started in July 2011 and ended in April 2012. Primarily women were targeted, but 
men who were interested to participate were not excluded. Inspired by previous studies (Lee 
et al., 1997), the participants were recruited by two active and two passive methods (see 
Figure 5.1). See Appendix 5.1 for a schematic overview of the study design and intervention.

Peer educational meetings 

After recruitment of the participants the meetings were organized. The meetings always 
had the same structure: 

• Start: acquaintance and fill in pre-test questionnaires by participants;

• Peer Education: customized knowledge transfer using presentations, 
role-play, discussions, images (e.g. in case of very low educated groups), 
educational video clips and games (e.g. in case of an adolescent group); 

• End: verbal evaluation and fill in post-test questionnaires by participants.

In order to create a safe and open atmosphere women’s and men’s groups were separated.

Figure 5.1 Active and passive recruitment methods.

Verbal advertising

by organizations including mosques,
churches, migrant organizations,
primary schools and lower vocational
educational institutes located In the
deprived areas of Rotterdam

Activating social networks, i.e.
members of the social network of the
peer educators perinatal health
recruited participants fromwithin their
own network (snowball effect)

Active

Distribution and  displaying of flyers
In the streets and public places of 
targeted neighborhoods, and at the
mosques, churches, migrant 
organizations, primary schools and 
lower vocational educational institutes

Sending personalized invitations bij 
postal letters and emails

Passive
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Measurements

To collect data on the characteristics of the individuals reached by this pilot, participants 
were asked to fill in questionnaires. Twenty-five percent of the 2,171 individuals who filled in 
the questionnaire received assistance from the peer educators because of their low language 
proficiency level. The questionnaires were specifically adjusted for the four aforementioned 
peer education meetings (see Box 5.2).

The questionnaires obtained information about the participants’ socio-demographic 
charac teristics: age [year of birth], ethnic background [participant’s country of birth 
and that of his or her parents], generation [first generation immigrants are born outside 
the Netherlands, second generation immigrants are born in the Netherlands and have 
at least one parent born abroad] (CBS, 2000), marital status [yes/no], children [yes/no], 
educational attainment level [from low: not completed education, primary school to high: 
higher vocational education, university, other: residual category], place of residence [four 
digit zip code]. Information about residence made it possible to infer their neighborhood 
social-economic classification by using the ‘Social Index’. This index is calculated annually 
for the Rotterdam municipal authorities by the Centre for Research and Statistics Rotterdam. 
The Social Index is a composite multidimensional variable indicating neighborhood social 
quality on a 1-10 scale (Poeran et al., 2013; Municipality of Rotterdam, 2012). Self-reported 
information about the Dutch language proficiency of the participants was also obtained 
[“When you have a conversation in the Dutch language do you have difficulty with it?’ 
[low: often/always difficulty, intermediate: frequently but not always difficulty, high: never 
difficulties].

Information was also obtained about the way participants were recruited by the open-
ended question “How were you recruited for this meeting?” Answers were categorized into 
‘verbal advertising by organizations’, ‘flyers’, ‘mailing’ and ‘social network’. Furthermore, 
participant’s preferences for healthcare providers or other caregivers when seeking advice 
about preconception, antenatal, intrapartum and postpartum health and care were asked. 
Finally, information was obtained about knowledge of reproductive health and the health 
care system before and after the meeting. For example, before the meetings on precon-
ception we asked whether the participant knew what preconception care is and after the 
meetings we asked whether she/he had learned new information about preconception 
care. 
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Analysis

First we described the participants by socio-demographic and socio-economic status, 
according to ethnic background. Chi-square testing was performed to detect significant 
differences. To evaluate whether reproductive health (care) knowledge had increased, the 
non-parametric statistical McNemar test was used. All analyses were performed using IBM 
SPSS Statistics 20.

RESULTS

Response

In less than ten months, 1,896 women and 275 men were recruited and participated in 
the intervention (Table 5.1). Eighty four participants were excluded from the analyses 
because of missing or incomplete questionnaires, e.g. missing gender variable. 88% of the 
male participants were adolescents (<19 years). 90% of the female and 66% of the male 
participants had an ethnic minority background. 71% of the female participants lived in 
a neighbourhood classified as ‘problematic’ or ‘vulnerable’ by the Social Index. Relatively 
more men (65%) lived in a neighbourhood classified as social ‘sufficient’. Only 17% of the 
female participants had ‘insufficient’ language proficiency.

Preferences of participants for health care professionals

Figure 5.2 shows the preferences of female participants for health care professionals or 
other caregivers with respect to the various reproductive stages. The results indicate 
the predominant preference for the midwife and the general practitioner during the 
periconceptional and antenatal period. In the post-partum period midwifes and maternity 
nurses are reported as the preferred care providers followed by the family. Most men preferred 
the general practitioner during the preconception period, and the GP and the gynaecologist 
during the antenatal period. Because of the small size of the male participants results are 
not shown in the figure.

Results recruitment methods

Figure 5.3 shows the results of the four recruitment methods for each of the reproductive 
health meetings. The coloured lines with percentages show the contribution of a method for 
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Table 5.1 Background characteristics of participants in Reproductive Health Peer Education N=2,171

Women Men

Variable N % N %

Total 1,896 87 275 13

Age (years) 1,658 267
 <19 449 27 236 88

20-29 252 15 10 4
30-39 412 25 7 3
40-59 412 25 11 4
>60 133 8 3 1

Ethnic origin 1,807 263
Native Dutch 181 10 90 34
Surinamese 180 10 41 16
Antillean 74 4 30 11
Cape Verdean 55 3 5 2
Turkish 452 25 36 14
Moroccan 669 37 31 12
Other 192 11 30 11

Generation 1,803 264
First generation immigrant 1,172 65 50 19
Second generation immigrant 444 25 124 47
Native Dutch 187 10 90 34

Married 1,767 220
Yes 1,096 62 20 9

Children 1,719 224
Yes 1,230 72 29 13

Educational attainment level 1,692 442
Low 795 47 151 62
Intermediate 718 38 88 36
High 67 4 1 1
Other 112 7 2 1

Social Index Score 1,906 166
Problematic 3.9-4.9 204 13 10 6
Vulnerable 5.0-5.9 932 58 33 20
Sufficient 6.0-7.0 449 28 107 65
Strong >7.1 24 1 16 10

Language proficiency 1,519 221
Insufficient 250 17 21 10
Sufficient 593 39 28 12
Good 676 44 172 78
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recruitment of participants for each of the four educational meetings. The peer educators 
organized 105 network meetings together with community organizations to achieve 
cooperation of these organizations in the recruitment. 75% of these network meetings directly 
resulted in inclusion of participants in the reproductive health meetings. 800 flyers were 
distributed and 350 postal- and e-mails were send which accounted for 2% of the participants 

Figure 5.2 Preferences of female participants for perinatal healthcare professional.
1, 2Answer options: GP, Midwife, Gynaecologist and Other professional.
3Answer options: GP, Midwife, Maternity nurse and Family. 

Family

Maternity nurse

Midwife

Other professional

GP

Gynaecologist

Figure 5.3 Recruitment of participants for Peer Education by four methods.

*P-value <0.001. 
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in the meetings. The interpersonal methods ‘verbal advertising by organizations’ and ‘social 
network’ were the most successful. Almost all participating men (91%) had been reached 
by ‘Verbal advertising by organizations’ (not shown in figure).

In addition to Figure 5.2, Table 5.2a and b show ethnic and generational differences in 
recruitment. Native Dutch and ethnic minority women both were most effectively recruited 
by ‘verbal advertising by organizations’. The ‘social network’ method was particularly 
successful in recruiting ethnic minority women. No major generational differences were 
found in recruitment except that the flyer method was more successful in reaching the 
second than first generation participants.

Table 5.2a Recruitment results of female native Dutch and first and second generation minority group 

participants for Reproductive Health Peer Education n=1,388 (in absolute numbers and percentages)  

Dutch
N=172

Surinamese
N=122

Antillean
N=57

Cape 
Verdean
N=38

Turkish
N=337

Moroccan
N=510

Other1

N=152

Verbal 
advertising by 
organizations

153 (89)abcd 95 (77)a 47 (82)e 31 (82) 236 (70)b 363 (70)ce 107 (70)d

Flyers 2 (1) 1 (1) 0 (0) 4 (10) 9 (3) 18 (3) 6 (4)

Mailing 0 (0) 2 (2) 0 (0) 0 (0) 1 (0) 10 (2) 1 (1)

Social network 17 (10)abcd 24 (20)a 10 (18) 3 (8) 91 (27)b 119 (23)c 38 (25)d

aSignificant (<0.05) difference between native Dutch and Surinamese group.
bSignificant (<0.001) difference between native Dutch and Turkisch group.
cSignificant (<0.001) difference between native Dutch and Moroccan group.
dSignificant (<0.001) difference between native Dutch and Other group.1
eSignificant (<0.05) difference between Antillean and Moroccan group.
1Non-Western Asian and African immigrants.

Table 5.2b Recruitment results of female immigrant generations for Perinatal Health Peer Education 

n=1,235 (in absolute numbers and percentages) 

First generation
n=880

Second generation
n=355

Verbal advertising by organizations 626 (71) 253 (71)

Flyers 17 (2)* 23 (6)*

Mailing 12 (1) 2 (1)

Social network 225 (26) 77 (22)

*Significant (<0.001) difference between first and second immigrant generation.
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Knowledge improvements of participants in RHPE

Finally, Figure 5.4 shows significant improvements that were found on all five measurements 
of knowledge of adequate reproductive behaviour and the antenatal and postnatal health 
care system. For example, participants who did not know what folic acid and preconception 
care were before the reproductive health meeting had a significantly self-reported knowledge 
increase on these subjects of respectively 69% and 70%.

DISCUSSION AND CONCLUSION

Discussion 

Non Western immigrant women are commonly difficult to reach, especially the first 
generation. In our study 65% of the total female participants had a first generation immigrant 
background. The recruitment results confirmed our first hypothesis that active recruitment 
methods based on interpersonal interaction are more effective methods in reaching the 
target groups for reproductive health education than passive methods. Of all recruitment 
methods used, the active recruitment method ‘verbal advertising by organizations’ and 
‘social network’ were most successful. 

A comparison of demographic data of our participants with those from the general 
population confirmed that we reached our target group, i.e. participants with a non-
western minority background living in socially deprived areas with potentially limited 
access to receive adequate antenatal and postnatal health care. A large majority (90%) of 
the participants were from a female immigrant background and lived in a neighbourhood 
receiving a ‘problematic’ or ‘vulnerable’ Social Index score. These neighbourhoods are at 
increased risk for adverse perinatal outcomes (perinatal mortality and perinatal morbidity) 
(Municipality of Rotterdam, 2012). According to data from the Centre of Research and 
Statistics Rotterdam (COS), these types of neighbourhoods show low scores for experienced 
health and high scores for registered use of primary care (but not for reproductive health 
care) (Choté et al., 2011; COS, 2012). These low health scores are associated with low 
income, a low language proficiency level, unemployment, weak social network and social 
cohesion and poor housing (COS, 2012). These findings and our study results indicate that 
the target group needs support for healthy motherhood. The project successfully reached 
non-western ethnic minority females from deprived neighbourhoods. A majority of the 
participants lived in a neighbourhood (n=33) with a low Social Index score, 85% reported a 
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low or intermediate educational level, and 17% of the females reported insufficient language 
proficiency. In these neighborhoods, a mean percentage of 2.4 [range 0.4 to 9.3%] among the 
target population [non Western female immigrants, aged between 18 and 42] was reached 
(COS, 2011). Compared to the native Dutch population more children are born in the non-
Western immigrant groups (COS, 2011). The Dutch National Institute for Public Health 
and the Environment has indicated that preventive lifestyle interventions are not able to 
reach low SES groups, let alone non-western immigrant groups (RIVM, 2013). Most Dutch 
publications about lifestyle interventions show a lack of absolute numbers of participation 
of specific target groups caused by the absence of registration of background characteristics 
like SES and ethnicity variables in these intervention programmes (ZonMw, 2011).

The change of knowledge results confirm our second hypothesis that for the target groups 
customized peer education is an effective method to increase knowledge about reproduc-
tive health (care). After participating in the educational meetings a knowledge increase 
regarding adequate folic acid use, preconception care, smoking and medication intake was 
observed. 

Health peer education has become very popular in the broad field of HIV prevention and 
it is also used to reduce tobacco, drug or alcohol abuse among young people. While not 
commonly used within the field of reproductive health, several international examples can be 
found of prenatal and postnatal peer led educational programmes focused on preconception 
health, HIV prevention for pregnant woman, nutrition, mental health, breastfeeding and 
smoking (Owens et al., 2006; Rempel and Moore, 2012). Most of the pregnancy-related 
peer education programmes were developed and evaluated for single health issues such 
as nutritional intake (Boyd and Windsor, 2003) in contrast to slightly broader education 
programmes in the United States of America, Nepal and India (Massey et al., 2006, Tripathy 
et al., 2010). To our knowledge, this is the first time that a peer-led reproductive health 
education project spans the entire chain of obstetric care, ranging from the preconception 
to the postnatal health period. 

Participants

The majority of participants were female which can be explained by (1) the pilot design 
(inclusion criteria: directed primary at women and secondary at men) and (2) the content 
of the meetings. Reproductive health is commonly perceived by both men and women as 
primarily “women’s” issues (Murphy Tighe, 2010; Iliyasu et al., 2010). Nevertheless relatively 
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high number of male adolescent participants can be explained by the fact that some of 
the meetings were organized in a school for intermediate vocational education. Three out 
of nine peer educators had a Moroccan background, which probably explains the higher 
proportion of Moroccan participants. 

The higher number of first generation female participants is probably due to (1) the first 
generation immigrant status of most of the peer educators who might have more first 
generation females in their social network (Martijn et al., 2004; De Graaf et al., 2013A) 
the low employment rates of first generation immigrants which could provide more time 
for participating in the sessions (CBS, 2004; Temel et al., 2013; Poeran et al., 2010) the 
higher educational level of second generation immigrants, who tend to feel that they are 
already knowledgeable enough (CBS, 2004) and (4) the involvement of several immigrant 
organizations in the recruitment. 

Recruitment

In our study the ‘active’ recruitment methods were by far the most successful method, which 
is in line with other studies (Velott et al., 2008; Murphy Tighe, 2010; El-Khorazaty et al., 
2007). As expected, the passive methods (flyer and invitation by mail) were less successful, 
especially for first generation immigrants, probably due to insufficient language skills of 
these groups, which makes it difficult to read and understand text in Dutch (Denktaş et al., 
2009; Ng and Newbold, 2011; Thomas et al., 2010). 

Preferences for health care provider

Midwives, gynaecologists and general practitioners (GPs) are the designated professionals 
to offer preconception care in the Netherlands (van der Zee et al., 2011). About 45% of the 
participants had a preference for seeing a midwife, whilst about the same percentage of 
the participants preferred a GP. A cross-sectional study found that 70% of the population 
of one of the districts of Rotterdam preferred a GP (Ready for a Baby, 2011). Our study 
showed that GPs were also the mostly preferred choice for the first booking visit during 
pregnancy. Possible reasons for this are that (1) GPs are located in closer proximity than 
designated obstetric professionals (2) citizens are more familiar with GPs (3) ethnic minori-
ties are less aware of the existence of midwifery care (in a non-hospital setting) (Alderliesten 
et al., 2007). 
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Knowledge

Non-western ethnic minorities in the Netherlands tend to have low awareness of folic acid 
supplementation and of the negative effect of smoking during pregnancy (Alderliesten et al., 
2007; Choté et al., 2011). About half of our participants indicated that their knowledge of folic 
acid usage had increased after the educational meetings. This might suggest that the public 
campaigns and advice offered by governmental organizations and healthcare providers about 
folic acid use in the Netherlands did not fully reach our target group. The limited effectiveness 
of these methods might be caused by (1) the passive and impersonal nature of campaigns and 
(2) the lack of adaptation to people with low/intermediate educational levels (de Walle et al., 
1999). In the educational meetings, participants learned about the negative effects of smoking 
before and during pregnancy. Despite of mass-media campaigns about the detrimental health 
effects of smoking for the general health, the meetings delivered new information (STIVORO, 
2010). As expected, the majority of the participants indicated that they heard new information 
about preconception care. Other studies have shown that preconception care is not a very 
well-known type of care (Coonrod et al., 2009; Frey and Files, 2006). 

Points of improvement

Registration forms were only available in the Dutch language. This might have caused 
a barrier for participants with poor Dutch language proficiency. Four percent of the 
questionnaires were incomplete (missing of gender variable and missing of more than five 
respondent characteristics) that were excluded from the analysis. We cannot fully oversee 
the consequences that these omitted questionnaires have for results of this study. However, 
given the small number of exclusions (4%) we do not expect a bias. For future research 
we recommend translating the forms in the relevant languages or deployment of research 
assistants who can primarily focus on assisting participants in filling in the forms. 

Conclusion

The peer led educational format used in this study was successful in reaching and educating 
non-Western ethnic minorities – a typically underserved population – for reproductive 
health education. Cornerstones of the success were 1) the active recruitment strategies 
‘verbal advertising by organizations’ and ‘social network’, 2) the involvement of bicultural 
peer educators as recruiters, and 3) a customized knowledge transfer using an eclectic peer 
educational method. 
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Practice implications

In line with the results of this pilot study, we recommend educational programmes to invest 
in: a) training of educators for peer education about peer education reproductive health; 
training of educators with a Central African and Eastern European background are highly 
needed in the Netherlands as well as native Dutch peer educator; b) recruitment for peer 
education by verbal advertising by organizations and social networks of peer educators.

Future research 

This pilot study showed that it is possible to reach first and second generation non-Western 
ethnic minority groups via reproductive health peer education. The success of this pilot is 
the starting point for a scaling-up of this method to other cities in the nationwide perinatal 
health program called ‘Healthy Pregnancy 4 ALL’ which started in 2011. 

We recommend the following future research: (1) a network study of how recruiters / 
educators use their social network to recruit participants and (2) a study on how community 
organizations such as churches, mosques, schools and community centres are able to recruit 
participants.
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Appendix 5.1 Intervention and study design.

2009 2010 2011 2012

1.

Intitiation perinatal health 
programme in Rotterdam, 

the Netherlands
‘Ready for a Baby’  

2.

Aim of the programme:

- Tackle health inequalities
- Improve perinatal health 

outcomes

1.

Recruitment of candidate
peer educators for training  

(n=230)

2.

Selection of 16 bilingual
women with a non-

western ethnic minority
background

3.

Provision of a six-month
full-time training to

educate peer educators
reproductive health

1.

12 students graduated as 
peer educator

PHASE I PHASE II

3.

Provision of the peer educational meetings:
(1) Preconceptoin health;
(2) Antenatal health; 
(3) Intrapartum health & care and;  
(4) Post partum health & care.

2.

Recruiting (4 methods)
participants for Reproductive Health Peer Education (RHPE)

4.

Start study: pre- and post  RHPE questionnaires  filled in by
participants. Study determinants (I) participant characteristics, (II) 
performance of recruitment methods and (III) increase of knowledge
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ABSTRACT

Recommendations are frequently made to develop preventive public health interventions 
that are ‘multilevel’. Such interventions take explicit account of the role of environments 
by incorporating socio-ecological frameworks into their design and implementation. 
However, research on how public health interventions have translated these concepts 
into practice remains scarce. 

This article seeks to review the current definitions and operationalization of multilevel 
interventions. First, the divergent definitions of multilevel interventions are highlighted, 
and we show the persistent ambiguity around this term. We argue that interventions 
involving activities at several levels but lacking targets (i.e. objectives) to create change 
on more than one level have not incorporated a socio-ecological framework and should 
therefore not be considered as ‘multilevel’. 

In a second step, this study focuses on family planning interventions to illustrate 
the extent to which public health interventions have successfully incorporated a 
socio-ecological framework. To this end, the 62 studies featured in Mwaikambo et 
al.’s 2011 systematic review on family planning interventions were re-examined. This 
assessment indicates that the socio-ecological perspective has seldom been translated 
into interventions. Specifically, the majority of interventions involved some form of 
activity at the community and/or organizational level, yet targeted intrapersonal change 
as opposed to explicitly targeting environmental modification.  

Lastly, we argue that the theoretical framework for guiding the design of multilevel 
interventions remains underdeveloped. We seek to contribute to this framework by 
highlighting two theoretical perspectives that hold promise by being incorporated into 
multilevel interventions, viz. the complementarity principle and risk compensation 
theory.
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INTRODUCTION

Health behaviors – such as smoking or physical inactivity – account for a substantial 
proportion of the global burden of disease [3]. Accordingly, developing effective interventions 
to prevent these behaviors has become a cornerstone of public health. Typical areas of study 
include nutrition, physical activity, alcohol/tobacco/drug consumption and sexual risk 
behavior. Studies on sexual risk behavior tend to focus on AIDS and Sexually Transmitted 
Diseases, while family planning has received less attention [4-6]. By definition, family 
planning is the capacity of individuals and couples to anticipate and attain their desired 
number of children and the spacing and timing of their births. It is achieved through the 
use of contraceptive methods (http://www.who.int/). Global rates of unintended pregnancies 
remain high [5, 7], and have far reaching health as well as social and economic consequences 
for women, children, their families and society at large [5, 8, 9].

Efforts to understand health behaviors have traditionally focused on mapping the 
intrapersonal characteristics that influence behavior, such as knowledge, attitudes and 
perceptions [3]. During the last two decades, growing attention has been devoted to how 
physical and socio-economic environments shape behavior [10]. Studies have shown that 
variation in family planning behavior, for instance, cannot be completely understood 
by considering intrapersonal correlates alone. Rather, behavior is also influenced by 
environmental correlates such as local access to health care, community gender norms, 
or the level of the partner’s support [11-13]. Within family planning, but also across the 
entire public health sector, scholars and practitioners alike have argued that interventions 
must be informed by a contextualized understanding of health behaviors [3, 12, 14]. More 
specifically, recommendations have been made to develop public health interventions that 
take explicit account of the role of environments by incorporating ‘multilevel’ or ‘socio-
ecological’ frameworks into their design and implementation [3, 15-17].

While the term “multilevel” has become a buzzword in public health [18, 19], research 
remains scarce on how public health interventions have translated this concept into practice. 
The general impression from the literature is that the frequency of multilevel interventions 
remains low [14, 18-21]. In goals of this review is to shed light on the current definitions 
and operationalization of multilevel interventions. To do this, the prevailing definitions of 
multilevel interventions are considered. Subsequently, this article examines to what extent 
family planning interventions have incorporated a multilevel perspective by re-assessing 
the interventions featured in the Mwaikambo et al. 2011 systematic review. One publication 
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featured in the review was excluded as we were unable to obtain the publication (FOCUS/
Care 2000), resulting in a total of 62 assessed interventions [6]. We chose to focus on family 
planning because calls for multilevel interventions are frequently made in this area [12, 22, 
23] but it is unclear to what extent such interventions are actually implemented. At the same 
time, efforts to boost family planning have been largely disappointing, [6, 24] indicating that a 
critical review of intervention strategies would be helpful. Following the assessment of family 
planning interventions, we argue that the theoretical framework for guiding the design of 
multilevel interventions remains underdeveloped. We seek to contribute to this framework 
by highlighting two theoretical perspectives that hold promise by being incorporated into 
multilevel interventions, viz. the complementarity principle and risk compensation theory. 

Background  

Public health efforts to modify health behaviors have drawn from diverse theoretical 
perspectives [25]. Traditionally, they were based heavily on the social psychological approach, 
including the health belief model, cognitive social learning theory and the theory of reasoned 
action [26]. These theories pay little attention to the role of environments, and share the 
assumption that individuals are conscious of the choices they make and ultimately control 
their behavior [25]. As a result, interventions based on these theories tend to emphasize 
changing intrapersonal cognitive characteristics such as health literacy or attitudes [3, 27,  
28]. An example of such an approach was the Just Say No campaign in the USA in the early 
1980s which was part of the “War on Drugs” [29]. The effectiveness of such initiatives has 
been largely disappointing and their failure has been attributed to their neglect of context 
[10, 28, 30-32].

As formulated by Bandura [33], the Social Cognitive Theory emphasizes that individual’s 
sense of self-efficacy is highly influential on their behavior. At the same time, it was the first 
mainstream theory within public health to devote substantial attention to the role of the social 
environment, and the interaction between individuals and their environment. Nonetheless, 
Burke et al. [25] note that most attempts to operationalize Bandura’s model tend to overlook 
the interaction between the individual and the environment. Instead, these interventions 
have heavily focused on arming individuals with information and self-efficacy – assuming 
that this would allow individuals to construct their lives as to avoid negative health outcomes. 

Developed around the same time as the Social Cognitive Theory, the social-ecological 
perspective (also referred to as ‘Ecological Systems Theory’, the ‘Ecological’ or the ‘Multilevel’ 



123

Multilevel interventions: theory and practice

6

perspective [19], places particular emphasis on how human behavior is not only influenced 
by intrapersonal attributes but also embedded in environments [34, 35]. Similar to the 
Social Cognitive Theory, this perspective considers the interaction between individuals 
and their environments, but adds that individual-environment interactions can be observed 
at various ‘levels’ and that there are feedback loops across these different levels [3, 25, 36]. 
Various models have been developed that describe these levels. McLeroy’s model [35] is 
widely cited and comprises the following levels: intrapersonal (or individual), interpersonal, 
organizational (or institutional), community and policy [18, 20]. These levels are explained 
in more detail in Table 6.1. According to the social-ecological perspective, the different levels 
are seen as nested within each other, forming a hierarchy.

Defi ning multilevel interventions

The social-ecological perspective has been used to develop ‘multilevel interventions’ in 
order to modify health-related behavior (also referred to as ‘ecological’ or ‘social-ecological’ 
interventions). In line with the social-ecological perspective, multilevel interventions can 

Table 6.1 Overview of social-ecological levels

Level Working definitions of these levels Examples of correlates influencing 
family planning behavior at these 
levels 

Policy level “Larger systems possessing the means 
to control several aspects of the lives 
and development of their constituent 
subsystems (provinces, states, countries)” 
[14]

Contraception laws [37], 
investments in national family-
planning programmes [4]

Community level “Collectives of people identified by 
common values and mutual concern 
for the development and well-being of 
their group or geographic area (villages, 
neighborhoods)” [14]

Gender norms [13], community 
socio-economic status [38], 
information available about family 
planning [11]

Organizational level “Systems with a formal multiecheon 
decision process operating in pursuit 
of specific targets (schools, companies, 
professional associations)” [14]

Access and quality of health care 
[11], public transport [12]

Interpersonal level “Persons and small groups with whom 
the at-risk people associate” (family, 
friends) [14]

Partner’s approval of contraception 
[12], partner’s involvement in 
family planning [39]

Intrapersonal level “Characteristics of the individual such 
as knowledge, attitudes, behavior, self-
concept, skills, etc.” [35]

Knowledge [12], religious 
affiliation [40], perceptions [41]
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intervene at various levels and have different targets (i.e. objectives) at each of these levels. 
Moreover, proponents of multilevel interventions assume that such interventions must target 
change at an environmental level. Beyond this, there are at least two divergent definitions of 
what multilevel interventions are. These differ in their view of which levels need to be targeted. 

A broad definition of multilevel interventions – to which we adhere to in this article – is that 
they have targets to create change at more than one level. The two (or more) levels targeted 
can include the intrapersonal and an environmental level, or only environmental levels [15, 
21, 42]. For example, a multilevel intervention might target an increase in the quality of health 
care (organizational level) and improvement of either local gender norms (community level) 
or individual health literacy (intrapersonal level). In contrast, a more narrow definition is 
that multilevel interventions must not only target more than one level, but must specifically 
combine environmental with intrapersonal change [35, 36, 43]. Confusingly, Kahn & Gallant 
[44] refer to such interventions as ‘multicomponent’ rather than ‘multilevel’ interventions. 

There is some ambiguity about the definition of multilevel interventions. For one, scholars 
use different models that purport to rely on the social-ecological approach. Scholars such 
as Shoveller et al. [45] base their understanding of multilevel interventions on the model 
of Bronfenbrenner. This models groups the intrapersonal and the interpersonal levels into 
one level, namely the micro level. Scholars using Bronfenbrenner’s model might therefore 
not consider interventions with intrapersonal and interpersonal targets as being multilevel, 
while other researchers (including our view) would suggest that they are.

A second and major source of confusion stems from scholars incorrectly labeling activities 
that take place at the environmental level (e.g. community commercials) as targets for 
environmental change. This could lead to interventions being seen as multilevel because they 
involve activities at the contextual level, but not because they aim for environmental change. 
As outlined above, our definition of multilevel interventions includes the notion that they 
– next to possible targets at the intrapersonal level – aim for environmental modification. 
Interestingly, even scholars who share our definition occasionally classify interventions as 
multilevel based on an assessment of the activities as opposed to the targets. For example, in 
their review of intervention strategies for STIs, DiClemente et al. [42] consider ‘mass-media 
campaigns’ as an environmental-level target. This is actually an example of an activity at 
the community level with a target for intrapersonal change, as opposed to environmental 
modification. Another illustration of this confusion can be found in Engbers et al.’s (2005, 
p. 64) review of multilevel interventions. While some of the intervention strategies listed 
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under ‘environmental modification’ are indeed targets to create contextual change (such 
as the inclusion of healthy food at the canteen), some of the strategies are actually merely 
activities located at the environmental level with the target to create intrapersonal change 
(such as “posters to publicize healthy eating habits”). (For more examples see Coates et al. 
2008, p. 673, Quinn et al. 2005, p. 675). 

The crucial element of multilevel interventions, therefore, is not whether the activities are 
multilevel – but whether the targets are explicitly focused on more than one level [35]. 
While it is conceivable that most multilevel interventions also employ multilevel activities, 
Kok et al. [14] point out that this is not necessarily the case. An example would be lobbying 
lawmakers (activity at the policy level) to influence the passage of regulations that affect 
individuals, organizations, as well as society at large (multilevel targets). Indeed, the passage 
of laws to restrict smoking in workplaces in the USA influenced not only individual behavior 
change directly, but also organizations as well as society at large (via changes in social norms 
regarding smoking in public places) [46, 47].

It should be noted that initiatives adhering to the “structural approach” are related to the 
social-ecological approach, but are not necessarily multilevel initiatives following our 
preceding definition. Lieberman et al. [48] define these interventions as modifying the “[…] 
physical, social, political, and economic environment in which people make health-related 
decisions.” (Also see [20, 49]) Such initiatives incorporate social-ecological thinking in the 
sense that they explicitly attempt to change the environment; but they do not necessarily 
target several levels simultaneously. Interventions based on behavioral economics are 
increasingly popular and often adhere to a structural approach [36]. These efforts operate 
under the assumption that situational factors can ‘nudge’ a person’s capacity to behave in 
their own self-interest. An example of a nudge would be changing the order in which food 
is presented in the school cafeteria, i.e. arranging healthy foods ahead of unhealthy options 
so that the food tray is filled first with desirable options. Thaler and Sunstein refer to this 
type of intervention as “choice architecture” [50].

METHODS

Mwaikambo et al.’s 2011 systematic review of 62 family planning interventions was used to 
assess the extent to which these interventions incorporated a multilevel framework [6]. The 
review included interventions published between 1995 and 2008 that used an experimental 
or quasi-experimental design to ascribe intervention effects to changes in fertility and 
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other family planning outcomes. The interventions took place in Africa [24], Asia [21], the 
Americas [14], Eurasia [2] and the Middle-East [2]. This article uses McLeroy’s model [35] 
of the social-ecological levels – as outlined in the section ‘background’ – to assess at which 
levels the activities, targets and results of the interventions were located. 

The coding of the studies was carried out by the first author (VLNS) and a research 
assistant. They reviewed each original article to code the level (i.e. the setting) at which the 
intervention activities took place. For example, an intervention with recreational activities 
in the community and educational sessions in school would be coded as having activities at 
the community and organizational level. Next, the researchers reviewed each original article 
to code the levels targeted by the intervention. For instance, interventions with the aim to 
increase knowledge and the quality of health care were coded as having intrapersonal and 
organizational targets. The distinction between activities and targets is critical in the light of 
the definition of multilevel interventions described above. Moreover, this approach allowed 
for comparability with the analysis performed by Golden & Earp [18] on health promotion 
programs. In contrast to Golden & Earp, this study also identified at which level the results 
were assessed in order to gauge the extent to which the interventions were able to measure 
social-ecological impact.  

Not surprisingly, many of the interventions had the ultimate target of achieving individual-
level behavior change (such as increased use of contraception) and/or population-level 
change (e.g. a decline in fertility). This information was included in the coding scheme. 
We were, however, particularly interested in assessing the mechanisms through which 
the interventions attempted to influence individual behavior or achieve population-level 
change. For example, an intervention might seek to achieve increased contraception usage 
by increasing individual knowledge and the quality of health care (intrapersonal and 
organizational targets, respectively). Interventions that only mentioned a target to achieve 
a change in individual-level behavior or population-level metrics were considered to not 
have any targets at the social-ecological level. For background information, Mwaikambo’s 
summary of the setting, sample size and the sample characteristics of the interventions is 
included (see the following link for Mwaikambo et al.’s full summary of the interventions: 
http://tinyurl.com/o4ldjx3). 

Before coding all of the interventions, the researchers independently coded the activities, 
targets and results of five original articles to test-pilot the coding scheme. After the pilot 
phase, the two researchers independently coded the other studies. The information about the 
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activities and targets were abstracted from the original studies. For the coding of the results 
of each study, the researchers made use of Mwaikambo et al.’s already prepared summary of 
the results of each intervention. The researchers also checked the original articles for accuracy 
of this summary. Once this was completed, the two researchers compared their results and 
resolved any inconsistencies by discussion. The two coders agreed on their coding of the 
targets, activities and results 87%, 90% and 97% of the time, respectively. 

RESULTS

The assessment of the 62 family planning interventions revealed that the majority of the 
interventions employed some kind of activity at the community and/or organizational level, 
yet they targeted change and/or measured results at the intrapersonal level. To illustrate 
the diversity of the reviewed interventions, Table 6.2 includes an excerpt of the assessed 
initiatives. The full list of coded interventions can be found in Appendix 6.1.

On the basis of the coding of all of the interventions (see Appendix 6.1 for the complete 
list), we can conclude the following:

Multilevel activities:

• In terms of activities, the majority of interventions operated on the organizational and/or 
community level. This does not mean that these activities were necessarily targeted toward 
creating change at these levels. Many interventions included activities such as mass-media 
campaigns geared at changing intrapersonal knowledge/attitudes/perceptions. 

• 43 of the 62 interventions employed activities at one level, 17 interventions employed 
activities at two levels

• None of the interventions took action at the policy level. 
• 11 of the 62 interventions implemented activities at both the intrapersonal and 

environmental levels 
• 11 of the 62 interventions performed activities that sought to modify the environment – 

even though this was explicitly stated as a target for only about half of these interventions. 
For example, the study reported by Magnani et al. [1] invested in improving reproductive 
health services (an organizational activity that could plausibly lead to organizational 
change), combined with sexual education for school children, but did not state 
organizational change as an intervention target. 
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Multilevel targets:

• 8 interventions did not have a target at a social-ecological level (i.e. solely had targets 
for individual-behavior change and/or population-level change)

• 13 interventions (about 20% of all interventions) had targets to create change at more 
than one level, mostly at the intrapersonal level combined with the organizational or 
the interpersonal level 

• None of the interventions had targets at the policy level
• 38 interventions had targets to create change at solely the intrapersonal level, typically 

improving knowledge, attitudes and perceptions  

Multilevel results: 

• 8 interventions did not have any targets at a social-ecological level
• 8 (about 13% of all interventions) interventions measured results at more than one 

level, typically at the intrapersonal-level combined with either the interpersonal- or the 
organizational-level

• 43 interventions solely measured results at the intrapersonal level.

DISCUSSION

The assessment of the family planning interventions featured in Mwaikambo et al.’s [6] 
systematic review showed that while many of the interventions featured activities occurring 
at more than one level, the vast majority had intrapersonal-level targets. As defined at the 
outset, this study considered multilevel interventions to be those that targeted at least two 
levels of change. Accordingly, this review suggests that very few family planning efforts have 
actually implemented the social-ecological approach into practice. 13 of the 62 interventions 

Box 6.1 An exemplary multilevel intervention

The study described in Diop et al. [2] is one of the exemplary ‘multilevel’ interventions featured in 
Mwaikambo’s review. Educational and quality of health care activities were performed across the 
communities and the project targeted both change at the intrapersonal level (knowledge/attitudes/
perceptions), at the interpersonal-level, viz. parental approval of adolescents receiving reproductive health 
services as well as at the organizational level (improved youth-friendliness of reproductive health services). 
Moreover, this intervention measured results at both levels by collecting data from both adolescents and 
their parents.
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had targets on more than one level. Likewise, 8 out interventions measured results at more 
than one level. Interventions with targets or results measured at more than one level typically 
combined the intrapersonal-level with either the interpersonal- or the organizational-level. 

The findings of this study add to the sparsely available evidence that show that public 
health interventions mostly have single-level targets and are predominantly focused on 
intrapersonal change [14, 18-21]. This is perhaps not so surprising. For one, multilevel 
interventions require conceivably larger resources than single-level efforts [36]. Multilevel 
interventions include more than one target, need to be adapted to the local context and 
possibly also require longer time intervals before an effect can be detected at the population 
level. These requirements pose considerable operational and methodological challenges 
[19, 29]. 

A second major hurdle to designing multilevel interventions is that it is not yet clear what 
the added value of multilevel interventions is vis-à-vis single-level initiatives. A prominent 
argument for multilevel interventions is that they will have a larger impact on health 
outcomes than single-level initiatives [29]. However, such claims remain untested in the 
light of limited empirical investigation [48]. A few studies have investigated the question of 
whether initiatives combining environmental modification and intrapersonal-level strategies 
were more effective than those only employing intrapersonal-level targets. These studies 
have yielded inconsistent conclusions [44, 51-53].

In addition to the limited empirical evidence of the effectiveness of multilevel interventions, 
there is only rudimentary theoretical understanding of why they might be more effective 
than single-level interventions. Kahn & Gallant [44] argue that multilevel interventions are 
probabilistically more likely to succeed than single-level interventions as the latter typically 
only have one target that could potentially succeed. This thinking is in line with Stokols 
[43] and Richards et al.’s [21] view that an intervention is more ‘multilevel’ based on the 
numbers of levels targeted. While it is conceivable that targeting more than one level in an 
intervention might increase impact, this argument in itself does not justify the design of 
(typically expensive) multilevel interventions. It should be noted that there are exceptions 
to the expected probabilistic higher impact of multilevel interventions. Fluoridated water 
as the public water supply is a case in point – this is a single-level intervention which is 
presumably much more effective than complex multilevel interventions. 

Instead of operating on the assumption that multiplying the number of targets will 
probabilistically increase an intervention’s impact, a more promising approach is to consider 
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the theories that provide insight into why multilevel interventions might be advantageous 
in certain situations. More specifically, theories are needed that show how knowledge about 
the linkages between the levels could be leveraged to increase impact [18, 54]. As outlined 
in the introduction, an important contribution of the social-ecological perspective was the 
emphasis placed on these linkages. While some scholars have suggested that social-ecological 
models help inform multilevel intervention design [14], it seems that simply acknowledging 
the embeddedness of human behavior in nested contexts does little to guide intervention 
design. A current limitation of this perspective is, hence, that it only draws attention to 
the potential existence of these linkages and does not provide an understanding of how 
these linkages might take shape in specific situations. This means that the social-ecological 
approach is not sufficient to provide a theoretical basis for identifying the situations in which 
combining different targets would be advantageous. 

To contribute toward the development of a theoretical framework to guide multilevel 
intervention design, we consider two theories that help illustrate how paying attention to 
the linkages between levels could substantially enhance an intervention’s impact. Moreover, 
we examine the potential applications of these theories to public health challenges. 

1. Complementarity principle. The complementarity principle posits that intervening at one 
level to reduce the risks to health increases the marginal utility of individuals to invest in other 
aspects of their health [55]. This means that an environmental modification can increase 
an intrapersonal correlate, namely the individual’s motivation to invest in her health. The 
principle was originally formulated when researchers noticed that a community vaccination 
campaign seemed to increase the rates of pregnant women exercising and in increase in 
nutrition provided to infants in sub-Saharan Africa (both unrelated health behaviors). Here, 
improving the chances of infant survival via vaccination increased the marginal utility of 
investing in these unrelated health behaviors [56].

Although Sorensen and colleagues [57] did not specifically cite this principle, their 
WellWorks-2 Cluster Randomized Trial of smoking cessation within blue-collar workplaces 
provides a useful illustration of this principle. They found that health education efforts geared 
solely at the individual workers failed to motivate them to stop smoking. As a reason for their 
reluctance to change their behavior, the workers pointed out that they were already exposed 
to the same chemicals present in tobacco smoke (e.g. benzene) in their workplaces and 
were hence not motivated to quit. In other words, the motivation to quit (an intrapersonal 
correlate) strongly depended on the level of workplace toxins (an environmental correlate). In 
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response, the intervention team combined the individual education efforts with a worksite-
level occupational health and safety intervention to reduce chemical hazards in the workplace. 
The evaluation showed that workers who received this environmental modification were 
twice as likely to quit smoking as their counterparts assigned to the work sites only receiving 
individual health education [57, 58]. In observational data, it has similarly been found that 
adolescents growing up in unsafe neighborhoods in the United States are also more likely 
to smoke [59]. Put differently, when the prospect of longevity is threatened by violence, it is 
assumed to reduce the marginal utility of investing in one’s future health (by not smoking).

In cases where this principle applies, environmental change might not only amplify the 
beneficial effect of intrapersonal correlates (such as motivation) but is perhaps even a 
prerequisite for behavioral change. Moreover, the complementarity principle also draws 
attention to the potential linkages that might exist between intrapersonal and environmental 
correlates that do not – at first glance – appear to be related to each other. Depending on 
the given context, this principle could apply to family planning in a number of ways. For 
instance, as child mortality rates drop due to improved quality of health care (a community 
level correlate), women might be more able – and therefore more motivated - to anticipate 
the number of children they plan to have (intrapersonal level correlate). In other words, 
reducing child mortality might increase the marginal utility of individuals to invest in 
family planning. 

2. Risk compensation theory. The risk compensation theory highlights the opposite of 
the compensation principle, i.e. an unintended negative consequence of an intervention. 
The principle posits that a decrease in environmental risk may lead to an increase in the 
risks individuals are willing to take. Applied to public health, this means that a benefit for 
health behavior accrued on an environmental level may be compensated by individuals on 
another level. An experiment by Roberto and colleagues [60] illustrates this principle. They 
found that individuals eating in a restaurant providing information about the calories of 
meals (organizational level) tended to consume less calories in the restaurant, but later on 
compensated for this by eating even more calories at home (interpersonal level). This study 
suggests that a multilevel intervention combining a) providing information about the calories 
of meals and b) increasing availability and accessibility of healthy food at home might be 
more effective. This example shows how attention to the linkages between correlates situated 
at different levels can help to overcome the unintended consequences of an intervention. 
More broadly, this theory suggests that benefits created at one level can be attenuated by 
compensatory behavior if change is not simultaneously created at another level. 
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Limitations & contribution

This review has several limitations. For one, the assessment of interventions featured in 
Mwaikambo et al.’s systematic review do not cover all of the interventions published in 
scientific journals and in the grey literature during this time period. Furthermore, it is 
possible that some of the reviewed interventions appear to be single-level but were actually 
part of a larger multilevel program. Despite these limitations, this review makes several 
contributions. First, we highlighted the persistent ambiguity around the definition of 
multilevel interventions and argued that community-based interventions are not necessarily 
multilevel. Second, on the basis of this assessment of family planning interventions, we 
suggest that the social-ecological perspective has not been substantially translated into 
multilevel interventions. We also showed that the reviewed interventions were even less 
likely to have measured results on more than one level. Lastly two theories were highlighted 
that demonstrate the added value of multilevel interventions in certain situations, namely 
the complementarity principle and the risk-compensation theory. For future research, we 
recommend further exploring theories that help to understand linkages across levels and 
thereby highlight leverage points for interventions. 
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ABSTRACT

Background Coordination between the autonomous professional groups in midwifery 
and obstetrics is a key debate in the Netherlands. At the same time, it remains unclear 
what the current coordination challenges are.

Methods To examine coordination challenges that might present a barrier to 
delivering optimal care, we conducted a qualitative field study focusing on midwifery 
and obstetric professional’s perception of coordination and on their routines. We 
undertook 40 interviews with 13 community midwives, 8 hospital-based midwives and 
19 obstetricians (including two resident obstetricians), and conducted non-participatory 
observations at the worksite of these professional groups. 

Results We identified challenges in terms of fragmented organizational structures, 
different perspectives on antenatal health and inadequate interprofessional 
communication. These challenges limited professionals’ coordinating capacity and 
thereby decreased their ability to provide optimal care. We also found that pregnant 
women needed to compensate for suboptimal coordination between community 
midwives and secondary caregivers by taking on an active role in facilitating 
communication between these professionals. 

Conclusions The communicative role that pregnant women play within coordination 
processes underlines the urgency to improve coordination. We recommend increasing 
multidisciplinary meetings and training, revising the financial reimbursement system, 
implementing a shared maternity notes system and decreasing the expertise gap 
between providers and clients. In the literature, communication by clients in support 
of coordination has been largely ignored. We suggest that studies include client 
communication as part of the coordination process.
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BACKGROUND

Dutch midwifery and obstetrics distinguishes three levels of care: primary, secondary and 
tertiary care. Community midwives situated in neighborhood practices provide primary 
care, while obstetric caregivers in hospitals provide secondary and tertiary care. Community 
midwives and obstetricians in secondary and tertiary care are autonomous professionals. 
Nevertheless, they need to coordinate activities to support women during their pregnancy 
and labor/birth such as sharing information related to pregnant women. This is especially 
necessary when pregnant women transfer from one level of care to the other. As professionals 
in the three levels of care are autonomous and yet interdependent on each other in order 
to deliver optimal care, the Dutch midwifery and obstetric system is imbued with inherent 
coordination challenges. In this study, we use Faraj & Xiao’s definition of coordination: 
“(...) coordination is about the integration of organizational work under conditions of task 
interdependence and uncertainty” [1]. 

The current public debate in the Netherlands, along with two key public reports, emphasizes 
the need for improved coordination in midwifery and obstetrics, especially between primary 
and secondary care [2, 3]. However, coordination has not yet been systematically studied in 
this sector. We aim to fill this gap by conducting a field study on coordination challenges 
within primary and secondary care in the region of Rotterdam, the second largest city of 
the Netherlands. By interviewing and observing caregivers, we investigated which factors 
are frequently mentioned as barriers to successful coordination. This study focuses on the 
antenatal phase of care as care of women during labor/birth and the postnatal phases could 
manifest different coordination challenges. In line with our above mentioned definition of 
coordination, we adopted a practice-based method in order to explore coordination “as it 
occurs in practice” during everyday working routines [1].

The challenge of coordination is not unique to Dutch midwifery and obstetrics and is also 
present in other health care sectors in the Netherlands and abroad, where professionals are 
highly specialized. Specialization allows professions to develop their own expertise, but 
also makes it more difficult to then integrate their various contributions in order to deliver 
optimal care [4]. Although recently changes have been made to medical education, many 
professionals were still educated to believe that the quality of their provided care depends on 
their individual knowledge and hard work and not on coordination with others [5]. As such, 
it is not surprising that health care is viewed as particularly burdened by the coordination 
challenge [6]. 
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There are two major perspectives on how coordination can be achieved. The organizational 
design-perspective is the traditional perspective, which argues that it is possible to achieve 
optimal coordination with the right organizational structures in place, such as rules and 
protocols [7]. More recent studies point out that this assumes a static and predictable 
environment of an organization [1]. Emphasizing that many organizations work in dynamic 
environments and are faced with time constraints and uncertainty, Faraj and Xiao argue 
for a coordination-practice perspective [1]. These studies point to the importance of 
interprofessional communication (in addition to organizational structures) to deal with 
an unpredictable environment [8]. In line with this perspective, Gittell has developed 
the ‘Relational Coordination Theory’, highlighting that coordination is a fundamentally 
relational process [9].

The Dutch midwifery and obstetric care system

Community midwives care for women estimated to be at ‘low-risk’ for obstetric and medical 
complications from the early antenatal until the postpartum period. If women remain low 
risk throughout pregnancy, women have the option of birthing at home, at a birthing centre 
(community midwife-led centre in proximity of hospital) or in a hospital, in all cases under 
the supervision of their community midwife. In 2012, 84.7% of pregnant women started 
antenatal care with a visit to a community midwife. At the onset of labor, 51.6% of women 
were still under the care of their community midwife [10]. As such, community midwives 
play a key role in the provision of maternal health care in the Netherlands.

Should complications (threaten to) occur, community midwives refer women to secondary 
care in a hospital setting [11]. If necessary, obstetricians refer women with very high maternal 
or fetal risk to tertiary perinatal care, which is located in eight academic hospitals and two 
additional non-academic hospitals with obstetric high care and neonatal intensive care units. 
In 2012, 15.3% of women entered antenatal care in secondary or tertiary care due to their 
high-risk medical and/or obstetric history [10]. Secondary and tertiary care is provided by 
obstetricians, resident obstetricians and in most hospitals also by hospital-based midwives 
(midwives specifically trained to work in a clinical setting) [12].

Coordination and performance outcomes  

Several studies in health care have found a relationship between coordination and 
performance outcomes in the area of efficiency (e.g. length of hospitalized stay, costs) and 
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effectiveness (e.g. patient satisfaction, clinical outcomes) [9, 13]. It would be particularly 
relevant to improve coordination in the Dutch midwifery and obstetrics as perinatal mortality 
rates are still relatively high compared to other European countries, and also unequally 
distributed across neighborhoods [14, 15]. In 2010, the extended perinatal mortality rate 
(deaths from 22 weeks of gestation up to 28 days postpartum) was 9.0 per 1,000 births [16]. 
In socio-economically deprived neighborhoods of the four largest cities, perinatal mortality 
can be over 30 per 1,000 births [15].

METHODS

Gathering data

We conducted a field study consisting of interviews and observations in order to investigate 
coordination within midwifery and obstetrics in the region of Rotterdam. The data collection 
took place in the summer of 2012. 

The decision to opt for a qualitative design was based on two arguments. First, the qualitative 
approach allows to inductively explore the current factors that make it challenging to achieve 
coordination in Dutch midwifery and obstetrics. Second, asking “how” questions rather than 
“how many” allowed us to gain a richer and deeper understanding of our field site. Whilst 
the results of this study cannot be generalized to a larger or different population, they do 
indicate how coordination can be improved in Rotterdam.  

Selection

The selection of informants was done by purposive sampling. This means that we chose 
respondents based on specific characteristics to ensure the inclusion of a wide range of 
perspectives. We included community midwives, hospital-based midwives, obstetricians 
and resident obstetricians. All obstetric departments of all hospitals and all midwifery 
practices in the region of Rotterdam were contacted and invited to participate. We spoke to 
at least one hospital-based midwife and two obstetricians from each of the seven hospitals 
in the region of Rotterdam (excluding one hospital which does not employ hospital-based 
midwives). We interviewed community midwives from 13 out of the 33 midwifery practices 
in the region of Rotterdam. When scheduling interviews with community midwives, we 
attempted to interview caregivers located in diverse neighborhoods, ranging from urban 
to more rural, and high-income to deprived neighborhoods. 
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Interviews

We conducted 40 interviews with 13 community midwives, 8 hospital-based midwives and 
19 obstetricians (including two resident obstetricians). We interviewed caregivers from a 
tertiary hospital, which also acts as a secondary care hospital and as such works together 
with community midwives (to protect anonymity this hospital is referred to as belonging 
to secondary care from this point onwards). The first and second author (a social scientist 
and a non-practicing medical doctor, respectively) conducted most of the interviews, with 
additional support from two social scientists. The interviews were semi-structured and 
consisted of broad and open questions (see additional file 1 in the Appendix). We asked 
questions regarding coordination experiences, the perceived consequences of misaligned 
coordination, and how caregivers dealt with coordination challenges.

Observations

To complement the interviews and further enhance the quality of the data, the first author 
conducted non-participatory observations. Each of the four types of professionals was 
shadowed during a typical workday, which included interaction with pregnant women. In 
the hospital settings, this included the outpatient clinic and consults between (resident) 
obstetricians and community midwives. A community midwife was shadowed during 
regular consulting hours. These observations took place at three different hospitals and 
one midwifery practice. The observed care providers were all individuals whom we had 
interviewed beforehand. During and at the end of the day, they were willing to answer 
questions that arose during the observations. Next to this, three multidisciplinary meetings 
to discuss the organization of care as well as a perinatal audit meeting discussing substandard 
care led by midwifery and obstetric professionals were observed. The four studied types of 
caregivers were present at all of these meetings. 

Role of researchers and consent

The first and second authors are affiliated to a tertiary medical center. As such, the researchers 
worked in the same department as a few of the respondents. The researchers did not know 
the large majority of the other respondents outside of the department. All of the interviews 
were audio recorded and the contents as well as the field-notes were fully transcribed without 
any identifying characteristics of the respondents. Consent was obtained from all observed 
and interviewed caregivers. We do not reveal any confidential or potentially identifying data 
of care providers and pregnant women. During the observations, it was the responsibility 
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of the shadowed care providers to clarify the presence of the researcher and ask pregnant 
women for consent. In this study we do not include any data from pregnant women who did 
not provide consent. This study was exempt from an ethical approval in the Netherlands as it 
did not require respondents to take any specific actions (such as taking blood tests). For more 
information, please see the Dutch CCMO (Dutch Central Committee on Research Involving 
Human Subjects) website: http://www.ccmo.nl/nl/uw-onderzoek-wmo-plichtig-of-niet.nl.A 

Analysis

The analysis of the interview transcripts and observation field-notes was conducted to 
identify coordination challenges. We used directed content analysis in order to create codes 
for the analysis. This means that key concepts derived from existing literature are used to 
form preset codes. Directed content analysis was chosen as it is suitable when trying to 
support existing theoretical frameworks, or when applied to a novel context [17]. We used 
key concepts of the organizational-design perspective to identify codes for organizational 
structures. Examples of these preset codes are ‘obstetric protocols’ and ‘midwifery 
guidelines’ [8]. Sketching the organizational structures can help to understand the context 
within which coordination practices occur. Drawing on research from the coordination-
practice perspective, we used Gittell’s relational coordination theory to derive codes for 
interprofessional communication, such as ‘mutual respect’ or ‘frequency of contact’ [8, 9]. 

During the coding process of the first eight interviews, we also used emergent codes in 
order to facilitate a possible extension of the existing literature. The customized coding list 
(containing preset and emergent codes) was used to analyze the remaining interviews and 
field-notes. All analyses were done using ATLAS.ti 7. To increase the trustworthiness of our 
interpretation of the data, we reviewed the preset and emerging concepts with midwifery and 
obstetrics providers during both the fieldwork and the analysis phase. The fourth author, a 
non-practicing community midwife and a colleague of the first author, a gynecologist, also 
provided valuable feedback as experts from the field regarding whether the codes adequately 
represented the empirical data. All of the quotes used were translated into English by an 
English native speaker, and then translated back into Dutch by a Dutch native speaker to 
check for consistency. The analysis performed on the data collected allowed us to identify 
patterns of coordination in midwifery and obstetrics in the Netherlands. We paid attention 
to both the respondents’ perception of coordination, and the actual coordination routines 
as we saw them unfold. 
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RESULTS

We found that all caregivers interviewed mentioned a variety of factors they currently 
employ to facilitate coordination. Most frequently cited were multidisciplinary meetings in 
‘collaborations in midwifery and obstetrics’ (verloskundige samenwerkingsverbanden), which 
allow for deliberation between community midwives and obstetrical caregivers regarding the 
organization of care and the care for specific pregnant women. In order to indicate areas for 
improvement, we focus on commonly cited and observed unmet coordination challenges. 
Figure 7.1  (see ‘discussion’) provides an overview of the most commonly identified problems. 
For an overview of the number of respondents who mentioned these specific problems, see 
additional file 2 in the Appendix. 

The results indicate that the current system of midwifery and obstetric care makes it 
challenging for community midwives and secondary obstetric caregivers to achieve 
coordination. As an obstetrician explained: “These two systems [of care], they don’t 
understand each other”. Coordination problems mostly emerged during referral from one 
level of care to another level. According to national data, these referrals occur frequently in 
the Netherlands: in 2012, approximately 32.9% of women who started care at the primary 
level switched to the secondary or tertiary level of care before the onset of labor. 

The current organizational structures seem to separate community midwives and secondary 
caregivers and often do not encourage joint deliberation. For one, the current obstetric 
guidelines classify women into one level of care. They do not arrange for shared care, 
where a pregnant woman could be, for instance, seen by both a community midwife and an 
obstetrician. The obstetric guidelines do leave room for deliberation between the levels of 
care, but this is primarily employed to decide which level of care a pregnant woman belongs 
to.    

Next to these guidelines, there is also a clear physical separation between community 
midwives and secondary caregivers, as community midwifery practices are mostly located in 
neighborhoods, away from hospitals. As such, formal and informal contact between primary 
and secondary caregivers typically does not take place on a daily basis during the antenatal 
phase of care. Moreover, community midwifery practices and hospitals use different and 
non-compatible maternity notes (also referred to as antenatal notes or patient files) systems. 
The process that most hospitals and community midwifery practices use for exchanging 
information relating to pregnant women involves several steps. Community midwives print 
out a summary of their maternity notes and ask the pregnant woman to hand this to the 
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secondary caregiver. This document is then scanned and added to the hospital maternity 
notes. Should a pregnant woman move back to the community midwife, secondary care-
providers update the responsible community midwife via telephone, fax, email or post, by 
providing a summary of their maternity notes. 

Moreover, community midwifery practices and most secondary hospitals are financially 
autonomous, which means that their income partially depends on the number of women 
in their care, and the type of care provided. Caregivers explained that this could lead to an 
incentive not to refer women to other caregivers. Without exception, all caregivers stated 
that this created an unwanted situation of competition and discouraged collaboration. 

Different perspectives on antenatal health also seem to separate community midwives and 
secondary caregivers. An insightful illustration of this is that community midwives refer to 
pregnant women as ‘clients’ and secondary caregivers use the term ‘patients’. Community 
midwives emphasized that pregnancies are a fundamentally physiological process. As an 
obstetrician observed, this made some community midwives reluctant to collaborate with 
secondary care:

“I think that [community midwives] are definitely in support of working with 
secondary care, but for now the perceived threat that pregnant women will be 
medicalized is way too big, this clashes with their ideas of a physiological birth.” 

Some secondary caregivers also reported that they felt that they did not speak the same 
‘language’ as community midwives and therefore did not always understand each other. 
On the basis of our interviews and observations, we found that obstetric caregivers tend 
to use more ‘medical’ terms to convey the same meaning. Several obstetricians explained 
that frequent contact with community midwives in multidisciplinary meetings (‘obstetric 
collaborations’) helped to overcome the feelings of frustration resulting from different 
perspectives on antenatal health.

The current state of interprofessional communication also hinders the achievement of 
coordination in Dutch midwifery and obstetrics. For one, we found that shared knowledge 
between primary and secondary care-providers was partially missing. All community 
midwives reported being somewhat familiar with what secondary obstetric caregivers do. 
Hospital-based midwives who used to be community midwives were highly knowledgeable 
about both ‘worlds’. However, many (resident) obstetricians stated that they were largely 
unaware of what community midwives actually do, including how they screen for risks. 
This also became apparent during our observations. In addition, almost all caregivers stated 
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that there was inaccurate communication during referrals and consults, where essential 
information related to pregnant women was not referred correctly and/or completely, or 
not transferred at all. 

All caregivers mentioned mutual respect and trust between community midwives and 
obstetricians. The issue of respect was particularly emphasized by community midwives, 
and commonly associated with a perceived hierarchy. Frequently mentioned issues were: 
obstetricians not taking the medical opinion of midwifes seriously, a lack of trust between 
community midwives and obstetricians and a feeling of being in competition with each other. 
We also found that the abovementioned elements – fragmented organizational structures, 
different perspectives on antenatal health and problematic interprofessional communication 
– are intertwined. This is illustrated by the following situation, where not seeing how other 
professions work due to infrequent face-to-face contact was intertwined with a lack of shared 
knowledge of each other’s policies and consequently not trusting he other professional. A 
community midwife reported that when she transferred a client to a specific hospital, the 
secondary caregivers always re-ordered the laboratory blood measurements, even when she 
had sent them the results of blood tests she had recently ordered herself. She felt that this was 
a sign of lack of trust in community midwives, and that she did not want to work with the 
hospital anymore. However, interviews with obstetricians from this very hospital revealed 
that it was hospital policy to always re-order blood measurements from any external care 
unit. The community midwife was not aware of this hospital policy.

Pregnant women as communicators  

We found that pregnant women at times needed to compensate for suboptimal coordination 
between community midwives and secondary caregivers. As already indicated above, one 
major area of suboptimal coordination is the transmission of information related to pregnant 
women between midwives and secondary care professionals. Pregnant women who were 
referred between primary and secondary care sometimes forgot to take a hardcopy of their 
maternity notes with them. When this happened, professionals did not have immediate 
access to these notes due to the lack of a shared digital maternity notes system in Dutch 
obstetrics and midwifery. Even when the maternity notes were transferred correctly between 
primary and secondary care, the contained information was not always accurate. During 
our observations and based on the interviews, we found that professionals frequently dealt 
with these coordination problems by asking pregnant women to provide information about 
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the care received at the other care level, and sometimes the results of relevant tests. These 
questions went beyond the standard intake questions that are routinely asked after referral. 
During our observations, and based on the perception of the interviewed professionals, 
some women had difficulty answering these questions – especially regarding the specific 
results of tests that had been done. 

Based on our interviews, women not only transmitted information, but also needed to 
correct or add information in the process of referral from one level of care to the other. For 
example, a woman had had a previous child with a metabolic disease. This information 
was known to the community midwife, but not conveyed to the obstetrician who later on 
became responsible for the care of the woman. The obstetrician only discovered the history 
of metabolic disease because the pregnant woman had mentioned it.

DISCUSSION

Our research indicates that community midwives and secondary obstetric professionals 
at times work in fragmented worlds. This fragmentation can be understood from an 
organizational-design perspective, as we identified problematic organizational structures, 
such a lack of a shared maternity notes system and misaligned financial incentives. 
Additionally, in line with the more recent studies taking a coordination-practice angle, the 
results show that there were also a number of coordination practices that made coordination 
difficult. Important were different perspectives on antenatal health and suboptimal 
interprofessional communication. Thus organizational structures and coordination 
practices hindered caregivers in achieving optimal coordination. These challenges also exist 
outside of Dutch midwifery and obstetrics, and have been shown to have adverse effects on 
organizational efficiency and effectiveness [1, 8, 18]. 

An unexpected finding of this study is the communicative role of pregnant women in 
support of interprofessional coordination. Pregnant women played a role in transferring 
and correcting information between community midwives and secondary caregivers. This 
is an outcome that none of the caregivers in our study aimed for, but seems to be the result 
of a number of currently suboptimal coordination practices, as outlined in this article.

As pregnant women support coordination between community midwives and secondary 
caregivers, they may be experiencing tensions similar to ‘boundary spanners’ [19]. Pregnant 
women who are able to effectively communicate might help facilitate coordination between 
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separate organizations. However, we expect that women who are less educated and/or not 
fluent in Dutch have more difficulties fulfilling this communicative function. Therefore, 
these women might be particularly disadvantaged. This may contribute to the existing 
perinatal health disparities associated with socio-economic status in the Netherlands (see 
introduction). 

Having pregnant women take on a communicative role in situations where they might not 
fully be able to do so is not only problematic in the setting of Dutch midwifery and obstetrics, 
but in the entire health care sector. Health care professionals are highly specialized, and 
clients are typically without expert knowledge. In the case of Dutch midwifery and obstetrics, 
this imbalance in expertise makes it very challenging for pregnant women to understand 
and accurately engage with the information received from caregivers and navigate through 
oftentimes complex and fragmented systems of care.

The communicative role of clients/patients is a central theme in the field of ‘patient 
participation’, which is expected (but thus far rarely proven to) increase quality of care, 
care outcomes and ultimately, patient empowerment [20-22]. However, it does not seem 
that the findings of our study are examples of patient participation. At the lower end of the 
patient empowerment scale, participation is seen as informing pregnant women so that 
they are able to join in discussions about their condition. At the higher end of this scale, 
participation is conceptualized as enabling clients/patients to join in the decision-making 
process [21]. The findings in our study did not include joint decision-making. Pregnant 
women did not receive information for the purpose of greater participation, but actually 
they were transmitting information in situations where there was presumably an expertise 
gap between them and the professional. 

Next to studies on patient participation, studies on coordination focus on the effect of 
coordination on clients, such as on patient satisfaction or clinical outcomes [9, 13]. For 
instance, Gittell’s model of relational coordination is increasingly used to assess coordination 
practices, but it does not include a possible communicative role of the client [9]. As such, the 
coordination literature currently treats clients as merely recipients, rather than as supporters 
or even as co-producers of coordination. This study indicates that research on coordination 
should incorporate the experiences of clients. The term ‘stake-holder coordination’ would 
be more apt in incorporating the role of clients in coordination processes than the currently 
used term ‘interprofessional coordination’. 
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Practical implications 

We found that pregnant women are at times required to take on a communicative role to 
facilitate coordination. This might be an additional indication for the need – already felt by 
the professionals – to improve coordination in Dutch midwifery and obstetrics. Fortunately, 
a large number of initiatives are currently in place to improve coordination in Dutch 
midwifery and obstetrics. Based on the results of this study, we recommend a number of 
measures that could help improve interprofessional coordination and thereby minimize the 
necessity for pregnant women to take on a communicative role in support of coordination, 
as outlined in Figure 7.1.

We recommend more frequently scheduled face-to-face meetings with both midwives and 
hospital-based caregivers in order to discuss and improve coordination practices as well 
as the care pathways for women that would benefit from shared care, i.e. the involvement 
of more than one level of care [23]. Such meetings are already in place in some areas and 
could increase interprofessional communication, such as mutual trust and shared knowledge 
[18]. This could concurrently be achieved by implementing training in interprofessional 
teamwork and education [24, 25]. In terms of education, we recommend that the training 
of resident obstetricians include time spent at community midwifery practices. Moreover, 
we support the current movements in the Netherlands towards a shared maternity notes 
system for all levels of care, as is in use in part of the UK [3, 26]. 

A concurrent strategy would be to improve the communicative capacity of pregnant 
women so they are better equipped to support interprofessional coordination, if they need 
to. This could be done by exploring ways of making provider-information more accessible 
to pregnant women, facilitating more dialogue between pregnant women and providers, 
and increasing health literacy. Although effectiveness studies remain scarce [20], some 
potentially interesting interventions exist, such as www.mijnzorgnet.nl B a website that allows 
clients, their social network and providers to share and discuss health-related information. 
However, it should be noted that increasing the communicative capacity must only be seen 
as a potential complimentary strategy. Pregnant women cannot be expected to master the 
technical knowledge in order to fully navigate the midwifery and obstetrics system and the 
prevailing medical expertise. 
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Limitations & future research 

While we conducted a relatively large number of interviews, we only spent several days 
doing observations of obstetric practices, which is brief compared to traditional standards. 
The scope of this study was the region of Rotterdam. This was done in order to provide a 
detailed picture of local coordination challenges. Whilst the results cannot be generalized, 
we believe that they do indicate possible areas in need for improvement in midwifery and 
obstetrics in the entire Rotterdam region and in other regions in the Netherlands. This 
is because almost all of these regions have autonomous yet interdependent primary and 
secondary care systems; and the organizational structures that complicate coordination in 
Rotterdam such as lack of a shared maternity notes and physical distance can also be found 
elsewhere in the country [3]. 

We recommend extending the scope of coordination studies to include a broader range of 
coordinating stakeholders. This could be done by studying the coordinating roles of other 
professionals, such as nurses, general practitioners and managers. Moreover, it would be 
interesting to conduct interviews and more observation moments with pregnant women 
themselves in order to better understand the role they play within coordination processes. 
Lastly, it would be interesting to conduct studies on the role of clients in the coordination 
process in other health care sectors. 

CONCLUSION 

This study indicated coordination challenges within Dutch midwifery and obstetrics in the 
realm of organizational structures, perspectives on antenatal health, and interprofessional 
communication. An unexpected finding of this study is that some pregnant women played 
an active role in communicating in situations of suboptimal interprofessional coordination. 
We argue that these findings underline the urgency to improve coordination. We recommend 
increasing multidisciplinary meetings and training, revising the financial reimbursement 
system, implementing a shared maternity notes system and decreasing the expertise gap 
between providers and clients. Moreover, monitoring the manner in which clients actively 
communicate due to imbalances in the coordination of care should garner more attention 
in future research. 
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ENDNOTES

A. http://www.ccmo.nl/nl/uw-onderzoek-wmo-plichtig-of-niet
B. https://www.mijnzorgnet.nl/welkom/; accessed on 2/05/2013

APPENDIX 

See the open access version of this article to access Additional file 1 and 2: 
http://www.biomedcentral.com/1471-2393/14/145
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Abstract

Purpose  Relatively high perinatal mortality rates in the Netherlands have required 
a critical assessment of the national obstetric system. Policy evaluations emphasized 
the need for organizational improvement, in particular closer collaboration between 
community midwives and obstetric caregivers in hospitals. 

The leveled care system that is currently in place, in which professionals in midwifery 
and obstetrics work autonomously, does not fully meet the needs of pregnant women, 
especially women with an accumulation of non-medical risk factors. 

This article provides an overview of the advantages of greater interdisciplinary 
collaboration and the current policy developments in obstetric care in the Netherlands. 
In line with these developments we present a model for shared care embedded in local 
‘obstetric collaborations’. These collaborations are formed by obstetric caregivers of a 
single hospital and all surrounding community midwives.

Description  Through a broad literature search, practical elements from shared care 
approaches in other fields of medicine that would suit the Dutch obstetric system were 
selected. These elements, focusing on continuity of care, patient centeredness and 
interprofessional teamwork form a comprehensive model for a shared care approach.

Conclusion  By means of this overview paper and the presented model, we add direction 
to the current policy debate on the development of obstetrics in the Netherlands. 
This model will be used as a starting point for the pilot-implementation of a shared 
care approach in the obstetric collaborations’, using feedback from the field to further 
improve it.
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BACKGROUND

The midwife plays a key role as provider of obstetric care in the Netherlands. About 84% 
of pregnant women start with a first antenatal visit to the community midwife. At the start 
of the delivery about 50% of pregnant women are under responsibility of a midwife [1].

The midwife and the obstetrician work autonomously and generally play a complementary 
role. Yet complementarity requires an intensive mutual relationship with a common 
point of departure in the management of pregnant women. The nature and quality of this 
collaboration has come under scrutiny as perinatal mortality rates in the Netherlands are 
higher than in the surrounding countries and are showing a slower rate of decline [2]. The 
latest confirmed statistics describe a fetal mortality rate (deaths from 22 weeks of gestation) 
of 6.4 and neonatal deaths (up to 7 days postpartum) of 2.7 per 1,000 births [1]. 

Explanations for these adverse outcomes have been put forward at the level of the mother, 
the unborn child, the organization of care, including the Dutch 3-tier system, and the area 
of living [3]. At the organization level, a nationwide study suggested a key role for low 
hospital performance at off business hours [4]. Neighborhood inequalities seem to play an 
additional role, with higher risks for adverse outcomes for women living in deprived areas, 
in particular in the four largest cities in the Netherlands. In some of these neighborhoods, 
perinatal mortality is beyond 30 per 1,000 births [5, 6].

As a response to public concern, the Ministry of Health installed an Advisory Committee 
on ‘Good care during pregnancy and child birth’ in 2009. Based on stakeholders’ opinions 
this committee presented a set of recommendations on the direction in which the Dutch 
obstetric field should evolve [7]. This report was followed shortly by a scientific report with 
a comprehensive analysis of national perinatal data, an overview of knowledge gaps and a 
proposition for a research agenda in the perinatal health field [3].

Both reports underscored the need for organizational improvement, in particular closer 
collaboration between community midwives and obstetricians. This was also emphasized 
by the recent recommendations of the Foundation for Perinatal Audit in the Netherlands, 
after audit analyses of perinatal mortality at term [8]. Furthermore, both professional 
organizations for obstetricians and midwives endorse the necessity of an integrated obstetric 
care system.
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THE CURRENT SITUATION

The Dutch obstetric system is unique in the world. It consists of three levels of care which 
function mainly autonomously. The primary level of care is provided by independently 
practicing community midwives who care for estimated low-risk pregnant women from 
the early prenatal until the postpartum period. Pregnancy, birth and the puerperium 
are traditionally perceived as fundamentally physiologic processes [9]. If pregnancy and 
childbirth occur without complications, women can choose to either deliver at home or 
in a hospital, both under the supervision of their community midwife. If complications 
(threaten to) occur, midwives refer women under their care to an obstetrician at the secondary 
care level.   Tertiary care takes place in centers for perinatology with a neonatal intensive 
care unit and an obstetric ‘high care’ department. The latter is reserved for severely ill 
women, severe fetal pathology and (threatening) prematurity (<34 weeks of gestation) [10]. 
Approximately 15%-18% of women have their first antenatal visit directly at a secondary 
or tertiary care hospital because of their high-risk medical or obstetric history [3, 11].
Referral is based on the ‘List of Obstetric Indications’ which is a risk selection list [12]. This 
list consists of medical conditions divided into risk categories. These different categories 
are shown in Figure 8.1. Depending on the severity, either a community midwife (category 
A) or an obstetrician (category C) is eligible to deliver care. Category B covers consultation 
and category D for a hospital based midwife-led delivery. 

Figure 8.1 The obstetric indication list.

A

B

C

D

First level of care.
(Care delivered by 
community midwife or GP)

Consultation between levels 
of care.
(Care giver depends on 
outcome of deliberation) 

Second level of care. 
(Care delivered by an 
obstetrician)

Birth has to take place in 
hospital. 
(Care delivered by 
community midwife or GP)

=

=

=

=

Risk categories
Medical conditions

Level of care and caregiver
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The current classification system does not facilitate shared responsibility by both professionals. 
Moreover, it implies that thorough risk selection of pregnant women is always possible, 
resulting in a high-risk versus low-risk dichotomy with a ‘demarcation-of-responsibilities’ 
between community midwives and obstetricians [13]. However, several studies have shown 
that the occurrence of adverse perinatal outcomes often depends on the presence of a number 
of smaller risk factors rather than a single greater one that may be easier to detect. This is 
known as risk accumulation [6, 14, 15]. The presence of this risk accumulation and the under-
detection of conditions such as intrauterine growth restriction make it harder to state that a 
woman exclusively belongs in one level of care or the other[14]. This may indicate that the 
current system needs adjustment. 

Some of the problems experienced in the relationship between community midwives and 
obstetricians might reflect broader system issues such as negative financial incentives caused 
by the insurance policy, e.g. referring a patient to another professional for consultation may 
result in loss of income for the initial caregiver. More specific factors that seem to play a role 
but are not explicitly described in the literature include a lack of communication between 
midwives and obstetricians which can be an important problem when transferring patients 
during labor. The authors believe providers from different disciplines feel a lack of mutual 
respect and support for the contributions that they make in providing obstetric health care. 
This is supported by preliminary results from interviews we have conducted with obstetric 
caregivers. The resulting fragmentation of care between the different professionals makes 
the system vulnerable to the occurrence of substandard care. 

Local obstetric collaborations (OCs) have been important starting points for new devel-
opments in obstetrics in the Netherlands. Starting in 1987, OCs were founded across the 
country, consisting of obstetricians of a single hospital and all surrounding community 
midwives referring to this hospital. OCs are meant to evoke better collaboration between 
primary and secondary obstetric care. 

A recent investigation by the Dutch Health Care Inspectorate found that OCs were in 
place in 91% of the 92 hospitals providing obstetric care. In these OCs, midwives and 
obstetricians regularly have meetings to deliberate about the care in their geographical 
area. Next to the OCs, all hospitals providing obstetric care have implemented local 
multidisciplinary perinatal mortality audits [16]. Collaboration during these audits and on 
guideline development stimulates the cooperation between obstetric caregivers on a policy 
level [8, 17]. 
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The Advisory Committee has expressed the aim of increasing collaboration between the 
obstetric levels for patient care. This aim has only been incorporated into the targets of a 
quarter of the OCs. Multidisciplinary collaboration for individual patients has so far only 
taken place on a small scale. Other recommendations by the Committee including local 
execution of multidisciplinary protocols developed on a national level and prevention of 
caregiver delay, are embraced by almost all OCs. The Committee also emphasized the 
importance of timely identification and assessment of medical but also of nonmedical risk 
factors, by all professionals involved in perinatal care [7]. 

A precondition for this is a risk selection instrument focusing on both types of risks, 
including psychological, social, lifestyle, obstetric and non-obstetric care related risks. 
The Rotterdam Reproductive Risk Reduction (R4U) checklist could fulfill these criteria 
and is based on the concept of risk accumulation []. During the first antenatal visit (at the 
community midwife or obstetrician) risks can be assessed with the R4U and subsequently 
a (weighed) score can be calculated for the (combination of) risk factor(s) identified. If the 
total score of a pregnant woman is higher than a given cut-off point, she can be prioritized 
for a ‘shared care’ approach within the OC. Shared care can be defined as interdisciplinary 
collaboration with a joint sense of responsibility for the individual patient and the ability 
to learn from each other’s skills and knowledge [[19]. Such an approach to care can help to 
improve the current system. 

AIM OF THIS PAPER

Even though a number of recommendations have been made, a clear-cut model that ensures 
tailored shared care for the individual pregnant woman in the Dutch obstetric health system 
is not available. 

We fill this gap by presenting an overview paper that: 1) highlights the advantages of 
greater collaboration between community midwives and obstetricians in the Netherlands, 
2) describes a model of shared care in which the expertise of caregivers is endorsed and a 
range of practitioner behaviors, practices, and policies which can contribute to collaborative 
obstetric health care are provided, and 3) describes the pilot implementation of shared 
obstetric care in clinical practice. 
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TOWARDS A SHARED CARE MODEL: FIRST A THEORETICAL 

FRAMEWORK 

We propose a reappraisal of the care provided by community midwives and obstetricians. 
Based on the arguments outlined above, starting points are improved tailored care for the 
individual woman and the involvement of the expertise of both community midwives and 
obstetricians.

We searched for descriptions of different forms of collaboration between obstetric 
professionals in other countries, such as Canada, Australia, New Zealand and the United 
Kingdom [20-25]. There were a number of different approaches: shared care provided by 
midwives and obstetricians for low and/or high risk cases, a form of case management or 
community antenatal care combined with intrapartum care delivered by hospital-based 
professionals. However, as the Dutch obstetric system is different from the systems abroad, 
there is no precedent for a model of shared care that can be fully implemented in the Dutch 
context [11, 26].

We then performed a broad literature search on shared care and its synonyms in all fields 
of medicine. These synonyms are numerous. Examples are ‘integrated care’, ‘joint care’, 
‘combined care’ and ‘collaborative care’. These terms indicate differences in the intensity of 
collaboration between health care professionals. 

By reviewing studies that explicitly describe models of care, elements of these models were 
identified that satisfied the following requirements: 1) compatible with the recommendations 
of the Advisory Committee, 2) contribute to the development and sustainability of shared 
care and 3) can be applied to the Dutch health care system. 

For purposes of clarity we organized these elements into three categories: continuity of care, 
patient centeredness and interprofessional collaboration. The categories of the proposed 
shared care model are summarized in Table 8.1 and a visualization of the model is given 
in Figure 8.2. 

CONTINUITY OF CARE 

The first element of our shared care model is ‘continuity of care’. This concept is defined by 
Haggerty et al as: “the degree to which a series of discrete healthcare events is experienced 
as coherent and connected and consistent with the patient’s medical needs and personal 
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Table 8.1 Overview with the specific categories and elements of the new model for shared care

Category Elements

Continuity of care 
[27]

Case manager oversees the care from booking visit to postnatal period [7, 28].
Templates for standardised care pathways [29].
Interdisciplinary electronic patient notes [7, 30].
Short waiting times for referral to other health care professionals [31].
Scheduled frequent meetings to discuss care plan [7, 31]. 

Patient 
centeredness [32]

Frequent and thorough communication with the pregnant woman [28].
Self-management of the woman is fostered [30].
Cultural (and socio-economic) background of the woman is taken into account [31].
Care provider is close to the community of the pregnant woman [31].
Efforts are made to combine appointments to different care providers.
Home visit by one of the care providers to each pregnant woman [7].
Interdisciplinary individual care plan for the pregnant woman [7, 33].

Interprofessional 
collaboration [34]

Shared sense of responsibility for the individual pregnant woman [7, 35]. 
Clear definition of roles of different health care professionals [30].
Joint set of aims and ambitions for collaboration [30].
Stimulation of trust among the care providers [7, 30].
Strong leadership in the implementation of shared care [36].
Trainings on team work and sessions for interprofessional education [7, 37]. 
Continuous evaluation and feedback on the shared care approach [30].
Opportunity for experimentation and pilot-projects [30].

Figure 8.2 Visualization of the shared care model.
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context.” Three types of continuity can be distinguished: relational continuity (e.g. a limited 
number of different care providers directly involved with the patient), informational 
continuity (e.g. patient information known to an individual care provider) and management 
continuity (e.g. care protocols) [27]. Our model foresees that case management can help to 
improve the latter two forms of continuity [38]. 

The case manager – either a community midwife or an obstetrician, depending on the 
risk profile – should guide a woman through pregnancy from the first antenatal visit to 
the postpartum period coordinating the necessary care [7, 28, 31, 39]. He or she is the 
primary caregiver and the primary point of contact for the pregnant woman and for all 
other involved caregivers. 

To further enable continuity of information, a number of facilitating factors should be 
addressed, such as uniformity in shared information and electronic patient notes that are 
accessible to all involved health care professionals [30, 40-42]. On a small scale experiments 
with shared electronic notes already take place in the Netherlands. Ideally, the notes alert 
caregivers to scheduled tasks for an individual patient or the availability of new results. 
Furthermore web based applications allow for the sharing of non-patient information such 
as shared protocols, schedules and care plan templates [35].

If a pregnant woman scores above the cut-off point of a given risk-assessment tool, such as 
the abovementioned R4U, a customized care plan based on the care plan template is made 
by the case manager and discussed within the OC [33]. The care plan includes predesigned 
care pathways [12, 30]. A care pathway focuses on a specific need or risk of the pregnant 
woman. Often the pathways address non-medical issues that form an (indirect) risk for the 
pregnant woman, such as domestic violence or being uninsured. Moreover, the pathways 
consist of steps that need to be taken by the caregiver (including relevant referral procedures). 
The predesigned pathways should therefore be adapted to the local settings. Examples of a 
non-medical and medical care pathway are given in Figure 8.3 and 8.4. We hypothesize that 
women with an accumulation of different risk factors will benefit from the care pathway 
approach.

PATIENT CENTEREDNESS

The Institute of Medicine defines patient centered care as “providing care that is respectful 
of and responsive to individual patient preferences, needs, and values, and ensuring that 
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patient values guide all clinical decisions” [32]. This definition shows strong parallels to one 
of the aims of the Advisory Committee, namely a comprehensive approach to patient care. 
Currently, obstetric caregivers are mostly trained for and focused on the clinical aspects 
of pregnancy. When they identify complicated non-medical factors such as financial and 
psychological issues, they do not have the right tools and training to support the women, 
or referral options might be unknown or unavailable. In a shared care approach caregivers 
such as general practitioners, social workers and psychologists can help to meet those needs 
and reduce the related risks. 

In order to acquire a more complete picture of the (non-medical) background of the pregnant 
woman, a home visit before 34 weeks of gestation is made by one of the obstetric caregivers 

Figure 8.3 Care pathway ‘income and pregnant women (age 18-23 years)’.
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Figure 8.4 Care pathway ‘perinatal mortality in obstetric history’.
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[7]. If present, psychosocial issues can be assessed and prenatal information can be given 
(this assessment is carried out again after the woman has given birth). Furthermore, the 
inventory of the domestic situation is used to determine whether home birth is a safe option 
for the pregnant woman, unborn child and the caregiver. 

In this shared care model, the self-management and empowerment of the pregnant woman 
should be encouraged, enabling her to make informed choices and to know what to expect 
during pregnancy and delivery and when to contact her caregivers. Efforts should be made 
to limit barriers (e.g. language) for this. A program in Rotterdam illustrates how this can 
be done. Here, perinatal health peer educators have been trained to support women from 
different socio-economic and cultural backgrounds. As stated before, obstetric care can 
only meet the needs of the individual woman when socio-economic, cultural and religious 
backgrounds are taken into account [31].

INTERPROFESSIONAL COLLABORATION

Interprofessional collaboration is understood to be the process in which different professional 
groups work together to make a positive impact on the provision of health care [34]. 
The proposed model aims to create a shared sense of responsibility amongst caregivers 
for individual pregnant women prioritized for a shared care approach [35]. This can be 
stimulated by a number of different measures which will also help to increase mutual respect 
and trust between caregivers: First, a joint set of aims and ambitions [30]. Second, clearly 
defined roles and activities of different caregivers [30]. These should be complementary and 
should allow caregivers to be responsive to the changing needs of patients, their families, 
and other caregivers, as well as to resource availability [30, 39, 40]. A third measure is the 
deliberation amongst professionals on an individual patient level. A community midwife and 
an obstetrician are always involved in the design and evaluation of the care plan of pregnant 
women selected for the shared care approach, even though only one of these caregivers holds 
final responsibility. Depending on the specifics of the case, other healthcare professionals 
can be consulted, such as a general practitioner or a social worker. Other options include 
one-to-one meetings to reflect on difficult cases or shared rounds. 

If a caregiver observes patient issues that may be of relevance to other providers involved, this 
is communicated in the meetings and, if necessary, at an earlier stage to the case manager [35]. 
For example, a general practitioner might notice in her consultations that the pregnant woman 
shows signs of depression and signal this to the involved obstetric caregivers. Collaboration 
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could also be facilitated by locating all caregivers in close proximity of each other [31, 36]. In 
order to improve necessary teamwork skills, teamwork trainings can be introduced [37]. A 
fourth measure to improve collaboration could be interprofessional education [37, 39, 43]. 
The abovementioned shared rounds and case deliberation can also contribute to improved 
interprofessional education. A fifth measure could be frequently scheduled face-to-face 
meetings by members of the OC. Here, care for new and ongoing cases can be discussed 
and evaluated [28, 31, 39, 44]. A structured approach for these meetings is necessary, using 
a daily board consisting of a chairman (either one individual for a longer period of time 
or a rotating chairman) and a secretary to schedule the interdisciplinary meetings and to 
ensure that agreed tasks are carried out [30, 35]. In addition, the board can direct the ongoing 
monitoring, evaluation and adjustment of the shared care approach as a whole. The sixth 
measure we propose is creating opportunities for innovation and experimentation [30]. For 
example, pregnant women who in the current system are only treated by an obstetrician, 
would – according to this model – primarily be seen by a community midwife with some 
specific additional antenatal appointments with an obstetrician. An example is given in 
Box 8.1. Through such innovations the traditional barriers between the levels in the Dutch 
obstetric system can be overcome in order to become a truly shared care system. 

DISCUSSION

Adverse perinatal outcomes in the Netherlands have necessitated an orientation towards 
a shared care approach to adjust the current obstetric system. Based on our overview of 
the literature, it seems that shared care should lead to improved pregnancy outcomes and 
better use of the time and skills of community midwives, obstetricians and other caregivers. 

We collected elements from shared care models outside the field to create a model that may 
suit the Dutch obstetric system. Because the model is based on an exploration of the literature 

Box  8.1 A case

Mrs. T is a 29 year old G2P1. In her first pregnancy intrauterine growth restriction occurred. Her son was 
born at 38+3 weeks of gestation with a birth weight of 2,350 grams (< 2.3 percentile). She was told that 
therefore in her next pregnancy her antenatal care should be given by an obstetrician in the hospital. Her 
midwife and obstetrician are members of the same OC. In the OC they have started an experiment for women 
with an intrauterine growth restriction in the prior pregnancy. They receive their care primarily from their 
midwife but are seen four times by an obstetrician for extra ultrasound fetal biometry measurements to 
check on fetal growth. If all is well Mrs. T can give birth under supervision of her midwife. She feels content 
with this option.
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there may still be elements that we have overlooked that could be a valuable addition. The 
elements we have included were categorized as pertaining to patient centeredness, continuity 
of care and interprofessional collaboration. Further investigation of these concepts could 
also lead to an inclusion of additional elements to the model in the future. 

Excluding a number of the elements we encountered in the literature was inevitable as a 
choice needed to be made on which elements were suitable to the Dutch obstetric system. 
Most were not applicable because of being very specific for other fields of medicine. An 
example is the fluctuation of care intensity over time in long-time follow up for oncology 
patients [45].

Lastly, we are aware of the potential discrepancies between this theoretical model and 
clinical practice. However, the model we present is a starting point and feedback from the 
field will help to improve it. 

GETTING STARTED

The pilot-implementation of the model commences at the end of this year, taking place in 
OCs in the city of Rotterdam. In this city some important steps towards shared care have 
already been taken in the framework of the perinatal health program ‘Ready for a Baby’. 
In this program, health researchers joined hands with municipal policy makers in order to 
develop a comprehensive program to improve perinatal health in the city [18]. One of the 
tools that we propose to use for the shared care model, the risk screening instrument R4U, 
is adopted from the ‘Ready for a Baby’ program. 

Semi-structured interviews with obstetric caregivers in the Rotterdam region have 
been completed and will be used to obtain a clearer picture of the current challenges in 
collaboration and caregivers’ opinions about shared care. Perceived success and failure factors 
of the shared care approach, changes in effectiveness of interprofessional collaboration, 
number of interdisciplinary referrals and patient satisfaction will be evaluated after the 
pilot-implementation of the model. This information will be used to further improve the 
model and the intervention. 

The study in the Rotterdam region will focus on the implementation process and 
organizational perspectives of the development of shared care. The national program 
‘Healthy Pregnancy 4 All’, which encompasses the same intervention, will focus on perinatal 
outcomes [46].
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Shared care in obstetrics does exist in other forms abroad, but to our knowledge there is 
no literature available on the development and implementation of a model that meets the 
needs of the obstetric health system in the Netherlands. We believe that this study and the 
outcomes of the implementation in the field are therefore also of interest to (obstetric) health 
care systems abroad that show parallels to ours. In addition, it is relevant to other countries 
considering the implementation of a perinatal approach similar to the current Dutch system.   

POSSIBLE BARRIERS

There are a number of barriers to be expected when implementing this model. These barriers 
will be explored in the pilot implementation. How extensive the change is that needs to be 
made to adopt the shared care model greatly depends on the current situation within the 
various OCs. 

The shared care model will necessitate a different mindset for all involved health care 
professionals. The current system clearly divides the roles between primary and secondary 
obstetric care. Both professional groups are used to working fairly autonomously, yet many 
health caregivers realize that a change is necessary. This is shown by the fact that all hospitals 
and most of the community midwifery practices in Rotterdam have agreed to implement 
the R4U as a tool for a shared care approach. 

Lack of time may be another challenge. If a woman has a number of different risk factors 
more time will be needed for the caregivers to arrange all necessary care pathways for her. 
Furthermore the OCs currently tend to meet on a (bi)monthly basis. To collaborate on 
an individual patient level, meeting more frequently is necessary. The physical separation 
of midwifery practices and hospitals may therefore form another barrier in the long run 
because caregivers will need to travel to attend face-to-face meetings. If the caseload is not 
too high, sending a single representative per midwifery practice and medical specialty may 
be a solution. 

We also realize that a number of the required changes will necessitate additional financial 
means which may not be available in all participating OCs. The reimbursement in new 
models of collaborative care is currently an important topic of discussion in the Netherlands. 
Recently the Dutch Healthcare authority published a report on the funding of integrated 
obstetric care, concluding that interprofessional collaboration needs to be established 
first before funding for integrated care will be provided [47]. If this model proves to be 
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successful, the outcomes could be used in deliberations with insurance companies to obtain 
an alternative reimbursement model. For now we will need to find provisional solutions 
through dialogues with the OCs, the hospital boards, health insurance companies and 
regional support structures.
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AIM OF THIS THESIS

The aim of this thesis is to increase our understanding of reproductive health inequalities 
(with an emphasis on inequalities of birth outcomes) and to propose ways for reducing 
them. This thesis addresses this aim in three parts. 

Part I and Part II seek to contribute to the key policy recommendation presented to the 
Dutch government of improving pregnancy-related health behaviors. Part I investigates the 
influence of social environments on pregnancy-related behavior and birth outcomes. This 
part also examines how possible interactions between social environments and individual 
characteristics influence pregnancy-related behavior and birth outcomes. The studies in Part 
II explore how knowledge of the influence of social environments on health behaviors can 
be used to ameliorate interventions aiming to improve reproductive health-related behavior. 

Part III seeks to contribute to the key policy recommendation of improving coordination 
between community midwives and obstetric caregivers. We do this by assessing how 
coordination between midwives and obstetric professionals could be strengthened and by 
proposing a new organizational model for Dutch midwifery and obstetrics. 

PRINCIPAL FINDINGS 

Part I – Understanding pregnancy-related behavior and birth outcomes: 

the infl uence of social environments 

The studies of Part I investigate how aspects of the social environment (e.g. neighborhood 
social capital or social support from social networks) influence pregnancy-related behavior 
as well as birth outcomes. These studies also explore how possible interactions between 
environmental and individual characteristics influence pregnancy-related behavior as 
well as birth outcomes. The investigated concepts and relationships for each chapter are 
illustrated in Figure 9.1. As this figure illustrates, the various influences on behavior can 
be conceptualized as located on different levels (e.g. the social network is located on the 
‘interpersonal’ level). Please note that for the sake of clarity, the figure below does not indicate 
interactions between environmental and individual characteristics. 

In Chapter 2, we demonstrate that the neighborhood a woman lives in influences her 
chances of healthy birth outcomes in the Netherlands. Moreover, when controlling for 
other relevant neighborhood characteristics, we found that higher proportions of ethnic 
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minority residents in a neighborhood (i.e. ethnic minority density) were associated with 
lower birth weight and higher rates of premature births. A third finding of this study, 
however, was that living in a neighborhood with higher proportions of ethnic minority 
residents had a different effect on Western and non-Western women. Higher proportions 
of ethnic minority residents in a neighborhood were associated with higher birth weight 
for infants of non-Western ethnic minority women compared to Western women (15 grams; 
95% CI 12.4-17.5) as well as a reduced risk for prematurity (OR 0.97; 95% CI 0.95-0.99). 
This means that a higher proportion of ethnic minority residents seems to be a protective 
factor for non-Western ethnic minority women, but not for Western women. In turn, this 
helps explain the increased risk of Western women in deprived neighborhoods for adverse 
birth outcomes found in previous studies [1, 2].

Most research on the individual determinants of health identifies ‘ethnicity’ (meaning: 
non-Western ethnic minority status) as only a risk factor for adverse (perinatal) health. In 
contrast, this study shows that while ethnic minority status is indeed a risk factor at the 
individual level, it seems to act as a protective factor at the neighborhood level in areas with 
a higher proportion of ethnic minority residents. Our analysis shows that neighborhoods 

Figure 9.1 Investigated concepts and relationships for each chapter.
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with a higher proportion of ethnic minority residents show higher levels of poverty – which 
has a negative effect on birth outcomes. For non-Western ethnic minority women, however, 
living in a neighborhood with a higher proportion of ethnic minority residents seems to 
mitigate the negative influences of poverty.

In Chapter 2 we suggest that the proportion of ethnic minority residents is a proxy for 
the level of bonding social capital of non-Western groups. Bonding social capital has been 
conceptualized as derived from relationships amongst people who are similar to each other, 
especially in terms of socioeconomic and socio-demographic background [3]. Studies 
have hypothesized that the social capital of a given group increases as it becomes a larger 
proportion of the total population. At the same time, people who are part of the minority 
population (and hence a smaller proportion of population) in a neighborhood may face 
social exclusion and discrimination [4]. For our study, this would mean that compared 
to Western women, non-Western women have higher levels of bonding social capital in 
neighborhoods with high proportions of ethnic minority residents. 

There are several possible mechanisms by which bonding social capital may influence the 
birth outcomes of those who have access to this resource – in our case, non-Western ethnic 
minority women. Women who have access to bonding social capital might be more protected 
from discrimination and feel safer in their neighborhoods, which could reduce their stress 
levels – a key predictor of premature births [4, 5]. Bonding social capital might also have a 
positive influence on birth outcomes by stimulating healthier pregnancy-related behavior. 
High bonding social capital might enforce healthy norms of behavior (such as not smoking 
during pregnancy), and facilitate more efficient diffusion of health related information (such 
as the importance of early entry into antenatal care) [6, 7].

While in Chapter 2 we could only speculate how the proportion of ethnic minority 
residents (and therefore the level of bonding social capital for ethnic minority residents) 
might influence pregnancy-related behavior, in Chapter 3 we were able to assess this. More 
specifically, we studied to what extent higher proportions of ethnic minority residents were 
associated with pregnant women’s risk of late entry into care. Timely entry into care (i.e. 
before 14 weeks of gestation) is important, as it allows for prenatal screening for a range 
of syndromes and congenital anomalies and for early detection and modification of other 
medical and non-medical risk factors (such as illicit drug use) for adverse birth outcomes 
[8-10]. Indeed, late entry into care is associated with adverse birth outcomes, including 
premature birth and lower birth weight [11].
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The results presented in Chapter 3 indicate that higher proportions of ethnic minority 
residents act as a protective factor for non-Western women, but not for Western women. 
We found that non-Western women demonstrated a lower risk of late entry into antenatal 
care when compared to Western women (OR 0.86; CI 0.84-0.88; p<0.001). We interpret this 
as showing that higher levels of bonding social capital amongst ethnic minority residents 
acts a buffer for ethnic minority women against delay in time of entry into antenatal care. 

Chapter 3 considers how neighborhoods might influence women’s time of entry into care. In 
Chapter 4, we studied how other dimensions of the social environment influence women’s 
health behaviors. Conducting a qualitative study in poor neighborhoods in Rotterdam with 
a high proportion of ethnic minorities, we explored how women’s health professionals and 
their social network influenced their pregnancy-related behaviors. With regards to their 
social network, we found that women of a Moroccan or Turkish background were located in 
a tight-knit and homogeneous network of family and peers, and reported high levels of social 
support. This social network helped women in various ways. For example, (distant) family 
members would babysit their children so that they could visit the community midwife, or 
help out in the household. The Native Dutch women’s networks were equally homogenous, 
but less tight-knit, and these women experienced lower levels of support. 

The ethnic minority women in our study in Chapter 4 report higher levels of social support 
from their social network, which is indicative that they have higher levels of individual-level 
social capital when compared to the Native Dutch respondents. The findings of Chapter 2 
suggest that ethnic minority women living in neighborhoods with a higher proportion of 
ethnic minority residents also have access to higher levels of social capital at the neighborhood 
level. Native Dutch women living in these neighborhoods, on the other hand, appear to 
experience lower levels of neighborhood and individual-level bonding social capital, which 
might help explain their particularly adverse birth outcomes in these areas. 

It should be noted that individual-level social capital (also referred to as ‘micro-level’ social 
capital) and neighborhood-level social capital are two different constructs. Individual-level 
social capital is an individual good, and is composed of a person’s relationships to specific 
persons – their social network. Neighborhood-level social capital, in contrast, is a collective 
good from which all members of a social group can benefit [12, 13].

While women with a Turkish or Moroccan background living in poor neighborhoods 
have access to higher levels of individual-level social capital, this is not necessarily only 
beneficial (Chapter 4). The women in our study commonly reported receiving high levels 
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of social support, but also faced conflicting advice provided by their network of family/
peers and involved health professionals. For example, health professionals advised these 
women to refrain from eating raw meat, while their social network commonly encouraged 
this. The women we interviewed were confronted with a dilemma, as following one piece 
of advice seemed to exclude also following the other one, which would possibly entail social 
consequences. We categorized the strategies that women developed to deal with these 
dilemmas as follows: a) avoiding the dilemma (secretly not following the advice of one 
side), b) embracing the dilemma (combining conflicting advice), c) resolving the dilemma 
(communicating between both sides). The Native Dutch women we spoke to were not 
faced with a similar dilemma, as they did not fear any social consequences for not following 
through with advice of their social network. 

In Chapter 4, we also highlighted how theoretical and methodological contributions from 
sociology could contribute to the mainstream approaches to understanding (pregnancy-
related) health behaviors within public health. We argue that these mainstream approaches 
have at least three pitfalls: a) they are limited to studying dyadic relationships, such as the 
relationship between clients and their health care providers, b) they leave little room for 
people’s agency over their own lives and c) they see social structures (e.g. social networks) 
as either enabling or constraining for healthy behavior. 

By employing an inductive design in Chapter 4, we were able to sketch how the behavior 
of women with a Turkish/Moroccan background is not only contingent on their specific 
relationships with health providers and their social networks, but also on how the norms 
and advice of health professionals and their social networks are (mis)aligned. Likewise, 
the pregnancy-related behaviors of these women were dependent on their own agency 
to deal with possible misalignments. Lastly, following Giddens [14], we were also able 
to show how the influence of the family and peers of our respondents with a Turkish or 
Moroccan background was not solely a barrier or facilitator to healthy behavior, but actually 
both. We argue that such an analysis not only provides a more nuanced understanding of 
health behavior, but also leads to more nuanced policy implications (see section ‘Policy 
recommendations’ below). 
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Part II – Vertical integration of reproductive health interventions: Integrat-

ing the infl uence of social environments to improve reproductive health 

behaviors 

The studies in Part I explored how women’s pregnancy-related behavior and birth outcomes 
are shaped by multilevel influences (environmental and individual-level), and also by 
interactions between individual attributes and environmental influences. The studies 
of Part II turn to how such a multilevel perspective can be applied to the design and 
implementation of public health interventions aiming to improve reproductive health. I 
argue that public health interventions need to achieve a vertical integration. This means that 
interventions need to understand how human behavior is shaped by both individual-level 
and environmental factors (and possible interactions), and integrate this knowledge into 
their design and implementation. 

As depicted in Figure 9.2, such a vertical integration could be achieved by involving social 
networks and community organizations in the recruitment of participants for health 
promotion sessions (Chapter 5). Moreover, Chapter 6 suggests targeting change at multiple 
levels, spanning the individual and the environmental levels. 

Figure 9.2 Investigated concepts and relationships for each chapter.
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The study in Chapter 4 indicates that non-Western ethnic minority women living in poor 
neighborhoods might have more difficulty accessing midwifery and obstetric care due to 
the described tension between the advice provided by their health professionals and social 
networks. Indeed, non-Western women show lower levels of access to midwifery and obstetric 
care than their native Dutch counterparts [15] (for international examples see [8, 16]). This 
is problematic due to the established linkage between low access to care and health outcomes 
[17, 18]. In Chapter 5, we present a study that aimed to increase ethnic minority women’s 
access to midwifery and obstetric care. 

In the Netherlands and abroad, a key challenge of health promotion efforts for low socio-
economic status target groups is the recruitment of participants. The groups that are expected 
to benefit the most from these efforts are the least likely to actually participate [19-22]. 
The intervention described in Chapter 5 made use of the knowledge of how women are 
embedded in social environments in order to recruit ethnic minority women living in poor 
areas – a target group described as “difficult to reach”. More specifically, the intervention 
employed advertising by local organizations (such as mosques and schools) and reached out 
to potential participants via the social network of the educators. These ‘active’ recruitments 
methods were more successful than the passive strategies of handing out flyers and sending 
invitations via email and mail to potential participants. By paying attention to the social actors 
that play an important role in the lives of the potential participants, this intervention was 
able to recruit a total of 1,896 female participants, 90% of which belonged to a non-Western 
ethnic minority and lived in deprived neighborhoods (and therefore belong to the group 
that is the most “difficult to reach”). In other words, this intervention made use of vertical 
integration in its recruitment strategy. 

The intervention outlined in Chapter 5 performs a vertical integration by implementing 
activities at an environmental level – more specifically, involving the social network (i.e. 
interpersonal level). While such a vertical integration of the activities of an intervention is 
laudable, in Chapter 4 and 6 we argue that health promotion efforts should take a step further 
by adopting a ‘multilevel’ strategy. In Chapter 6, we define interventions as ‘multilevel’ if they 
have targets to create change on at least two levels. For example, a multilevel intervention 
might seek to create change at the individual-level by increasing people’s health literacy, 
but also on the organizational level by increasing the quality of health care. Even though 
multilevel intervention has become a buzzword in public health [23, 24], it was unclear to 
what extent public health interventions had translated this concept into practice. By assessing 
a recent review of family planning interventions [25], we found that the multilevel perspective 
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has seldom been translated into interventions. Specifically, the majority of interventions 
involved some form of activity at the community and/or organizational level, yet only 
had targets for individual-level change as opposed to explicitly targeting environmental 
modification.  

In Chapter 5, we argue that the small amount of interventions that are multilevel might 
partially be due to the underdevelopment of the theoretical framework guiding the design 
of multilevel interventions. While Chapter 4 focuses on how a social science theory could 
substantiate this theoretical framework, in Chapter 6 we suggest two theories from the field 
of economics, viz. the complementarity principle and risk compensation theory. 

Part III – Horizontal integration of midwifery and obstetrics: Improving 

coordination between community midwives and obstetric professionals

In Part II, we advocate that reproductive health interventions should perform a vertical 
integration of their activities, and in particular, of their targets. The studies of Part III suggest 
a complementary strategy, namely horizontal integration of the midwifery and obstetrical 
health care system. Such integration can be achieved by strengthening coordination between 
two autonomous professional groups in the Netherlands: community midwives (who work in 
primary care) and obstetricians (who work in secondary or tertiary care). The recommended 
horizontal integration is depicted in Figure 9.3. 

In order to propose ways to improve coordination within midwifery and obstetrics, the study 
in Chapter 7 first outlines the current coordination challenges in this sector. While two 
key policy reports suggested improving coordination [26, 27], this matter had not yet been 
systematically studied before. In this qualitative study we identified challenges in terms of 

• fragmented organizational structures (e.g. lack of shared patient-files)

• different perspectives on antenatal health (e.g. pregnancy as physiological 
versus pathological) 

• inadequate interprofessional communication (e.g. problematic mutual 
respect) 

These challenges limited professionals’ coordinating capacity and thereby decreased their 
ability to provide optimal care. We also found that pregnant women needed to compensate 
for suboptimal coordination between community midwives and obstetricians by taking on 
an active role in facilitating communication between these professionals. The communicative 
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role that pregnant women play within coordination processes underlines the urgency to 
improve coordination.

Chapter 7 argues that limited horizontal integration of midwifery and obstetrics places 
an additional burden on pregnant women who have to take on a communicative role. In 
Chapter 8 we consider another consequence of the limited horizontal integration between 
midwifery and obstetrics. We argue that this limited integration does not fully meet the needs 
of pregnant women with an accumulation of non-medical risk factors (such as poverty and 
lack of social support). In the current classification system, women are either seen as ‘low-
risk’ and assigned to a community midwife, or as ‘high-risk’ and assigned to an obstetrician 
in a hospital setting [28]. However, particularly women with several non-medical risk factors 
fall in between these categories [29, 30] and could be seen as ‘medium-risk’. We argue that 
these women would benefit from shared care from both community midwives, who have 
more expertise in dealing with non-medical risk factors, and obstetricians, who are more 
specifically trained in dealing with pathology.

In Chapter 8 we present such a model of ‘shared care’, which would facilitate shared 
responsibility of community midwives and obstetricians over women classified as being at 
‘medium-risk’. Such a model envisions increased horizontal integration of midwifery and 
obstetrics by a) adapting the risk classification system (‘obstetric indication list’) to explicitly 
facilitate shared care of certain pregnant women, and b) the national roll-out of ‘obstetric 
collaborations’. These collaborations are formed by obstetric caregivers of a single hospital 
and all surrounding community midwives. They can assure continuity of care, patient 
centeredness and foster interprofessional teamwork. These elements are further elaborated 
upon in the section ‘Policy Recommendations and Future Research’ below. 

Figure 9.3 Investigated concepts and relationships for each chapter.
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METHODOLOGICAL ISSUES 

The studies presented in Chapter 2 and 3 were both retrospective cross-sectional studies, 
and made use of the same national data sets. Data on birth outcomes were derived from the 
Netherlands Perinatal Registry, and data for neighborhood characteristics were obtained 
from a) the Housing & Living Survey, b) the Netherlands Institute for Social Research, and c) 
Statistics Netherlands. Due to the specific study design and employed data sets, both studies 
share a number of methodological limitations, as discussed in the following paragraphs.   

Due to the cross-sectional nature of both studies, we cannot rule out reverse causation, e.g., 
that poor perinatal health or late entry into care caused lower social capital/higher ethnic 
density. Another limitation of the designs is that we cannot eliminate bias due to selection 
into different neighborhoods, meaning that pregnant women who are healthy and make 
adequate use of health care move away from low social capital and high ethnic minority 
density neighborhoods. However, a study showed that selective migration is not a major 
contributor to health inequalities between neighborhoods in the Netherlands [31]. Another 
study showed that the vast majority of women who moved during the prenatal phase in 
the Netherlands remained in neighborhoods of comparable socioeconomic status (and 
presumably of comparable ethnic minority density and social capital status) [32].

A second limitation of both studies Chapter 2 and 3 is that we were unable to control for 
certain maternal characteristics that have been found to be associated with our outcome 
measures. Most importantly, we missed data on individual-level socioeconomic status and 
lifestyle (for birth outcomes see [33, 34], for entry into care see [9, 35]. For the analysis on 
birth outcomes, however, several of the individual characteristics we did use (age, parity, 
ethnicity, and prematurity for the birth weight analysis) are partial proxies for socioeconomic 
and lifestyle determinants of birth outcomes [36]. As for the analysis of time of entry into 
care, it should be noted that two commonly used individual risk factors for late entry 
into care, unwanted pregnancy and illicit drug use, are only present in a small portion of 
the population and are therefore less likely to have an important impact on our findings. 
Research in an urban group of Dutch pregnant women showed that 0.5% of them continued 
using illicit drugs throughout pregnancy [29]. Only about six percent of pregnancies in the 
Netherlands are unwanted, of which only a part is carried to term [37].

Lastly, both studies made use of The Netherlands Perinatal Registry for data on individual 
characteristics, including birth outcomes and time of entry into care. This national data set 
contains 97% of all pregnancies from 2000-2008 and has been collected by 94% of midwives, 
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99% of obstetricians, and 68% of pediatricians – including 100% of Neonatal Intensive Care 
Unit pediatricians (www.perinatreg.nl). The registry also provides information on the ethnic 
origin on the women, which we used as independent variables in both of our studies. 

The classification of ethnicity is made by the healthcare professional. Such a method is 
problematic in several ways. From a methodological standpoint, it is likely to produce 
classification error. As we were primarily interested in examining why Western women are 
at higher risk for adverse perinatal outcomes in poor neighborhoods, we opted for a crude 
binary classification of Western versus non-Western ethnic minority women. To do this, we 
defined the first two classes of the original classification as ‘‘Western’’ women and the other 
five classes were together defined as ‘‘non-Western ethnic minority’’ women. By collapsing 
into these simplified two categories, we sought to circumvent the misclassification introduced 
by the method of ethnicity ascertainment on the registry records. Another advantage of this 
dichotomy is that is makes the results of both studies in Chapter 2 and 3 comparable to 
each other, and also to previous studies [2, 36].

Whilst the dichotomous grouping of Western and non-Western women has some major 
advantages for our analysis, it is also problematic. This dichotomy lumps together diverse 
ethnic groups that differ with respect to patterns of social capital, health behavior, and birth 
outcomes. Our study is unable to tease out the specific risks of the various ethnic groups. 
Moreover, the binary construction might also contribute to the perception of all non-Western 
ethnic groups as being the ‘same’, and reflecting a uniform ethnic minority ‘problem’. This is 
clearly an oversimplification, and studies on ethnic disparities need to be cognizant of how 
classifications of ethnicity chosen by researchers might contribute to (mis)conceptions about 
ethnic groups [38]. We do hope, however, that this study demonstrates that the perinatal 
health of majority and minority groups should be investigated within specific contexts. In 
fact, the results of this study indicate the protective effects of ethnicity, in contrast to most 
studies that underline ethnicity as solely as risk factor [38].

Despite the above-mentioned limitations, both studies share a number of strengths. To our 
knowledge, these are the first studies examining neighborhood effects on birth outcomes/
timely entry into care across an entire country, in this case the Netherlands, as all previous 
studies are limited to cities or regions. They are also the first studies to enquire into the effects 
of neighborhood social capital and ethnic minority density on birth outcomes and timely 
entry into care in the Netherlands. Moreover, they are one of the few studies to examine 
the association of a range of both physical (home maintenance, urbanity) and social (ethnic 
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density, neighborhood social capital, feeling of safety, socioeconomic status) neighborhood 
characteristics on birth outcomes/timely entry into care. Lastly, a major strength of both 
studies is that they are one of the few attempts to use a neighborhood social capital score 
derived via an ecometrics procedure, which improves reliability. 

Chapters 4 and 7 present two qualitative studies on the experiences of midwives and obstetric 
professionals, and women around the time of pregnancy, respectively. Both studies were 
situated in the region of Rotterdam. However, we believe that the policy implications of 
both studies are relevant for other settings. The results of Chapter 7 are applicable to other 
Dutch settings, as almost all of regions have autonomous yet interdependent community 
midwives and obstetric professionals; and the organizational structures that complicate 
coordination in Rotterdam such as lack of a shared maternity notes and physical distance 
can also be found elsewhere in the country [27]. Plausibly, the dilemma’s experienced by 
the interviewed women – as outlined in Chapter 4 – are also not intrinsic to Rotterdam, 
but could also be found in other large cities, which experience similarly high levels of ethnic 
minority density, neighborhood deprivation and adverse birth outcomes [2].

Both of the studies in Chapter 4 and 7 conducted 40 interviews. We did not conduct 
observations for our study on women around the time of pregnancy, and only spent several 
days doing observations of obstetric practices, which is brief compared to traditional 
ethnographic standards. Observations are helpful for identifying differences between what 
people say and what they actually do. For both studies, it would have been interesting to 
conduct extensive observations on clients themselves, as well as client-provider interactions. 
For the study presented in Chapter 4, it would have also been helpful to include observations 
on women interacting with their social network. It should be noted, however, that in both 
studies we asked respondents to recall countless experiences, from which we were able to 
gain an insight into their actions. 

Despite of a number of limitations, both studies presented in Chapter 4 and 7 applied 
rigorous methods to increase the trustworthiness of our interpretation of the data. During 
and after the interview phase, we applied member-checking (i.e. verifying the interpretation 
with the respondents) to improve the quality of our data collection and analysis. Next to 
member-checking, we also made use of ‘peer debriefing’ for both studies. This means that 
consultations were held throughout the data collection/analysis phase between the first 
author and the other authors, which were not involved in this phase of the study. Following 
Corley and Gioia [39], these consultations were used to discuss emerging patterns in the 
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data and evolving propositions, as well as solicit critical questions regarding the steps taken.

The review presented in Chapter 6 has several limitations. For one, the assessment of 
interventions featured in Mwaikambo et al.’s systematic review do not cover all of the 
interventions published in scientific journals and in the grey literature during this time 
period. Furthermore, it is possible that some of the reviewed interventions appear to be 
single-level but were actually part of a larger multilevel program.

Lastly, Chapter 5 presents a pilot study of peer education in the field of reproductive health. 
This study has several limitations. As it was a pilot study, we did not perform a controlled 
trial. Therefore, we were not able to attribute any causal effects to the intervention. The results 
should therefore be seen as indicators of a potentially promising intervention strategy, which 
need to be assessed more rigorously in the future. For future assessments, the registration 
forms/questionnaires used to measure increase in knowledge of participants should also be 
translated into the native languages of the participants. During the pilot phase, these forms 
were only available in the Dutch language. This might have caused a barrier for participants 
with poor Dutch language proficiency. Four percent of the questionnaires were incomplete 
(missing of gender variable and missing of more than five respondent characteristics) that 
were excluded from the analysis. We cannot fully oversee the consequences that these 
omitted questionnaires have for results of this study. However, given the small number of 
exclusions, we do not expect a substantial bias. 

POLICY RECOMMENDATIONS AND FUTURE RESEARCH 

Based on the sections above, we now turn to a number of policy recommendations and 
provide several suggestions for future research. As the titles of the Part II and Part III of 
this thesis suggest, we primarily recommend a further expansion of the vertical integration 
of health promotion interventions, and an expansion of the horizontal integration of 
midwifery and obstetrics.  

In order to strengthen a vertical integration of health promotion interventions, we suggest 
the following:

• We recommend employing recruitment methods for increasing the reach of 
underserved (“difficult to reach”) target groups that take into account how 
the target groups are influenced by their social environments. In the case of 
our pilot study, we leveraged the influence of peers and local organizations 
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on the women we were trying to reach. We did this by having peer educators 
reach out to their own network, and asking local organizations close to the 
target group to approach potential participants (Chapter 5).

• Health promotion interventions adhering to social-ecological models should 
not only employ activities situated on multiple levels (e.g. one-on-one 
education combined with mass-media campaign) but also specify multilevel 
targets, and attempt to also measure results on these levels (Chapter 6). 

• We discourage viewing women’s social networks as a constraint on healthy 
behavior. Social networks provide valuable social support to women around 
the time of pregnancy, and interventions should take care not to alienate 
them from the target group. As an alternative, we recommend involving 
women’s social network in intervention efforts (Chapter 4). 

• Our analysis in Chapter 4 suggests a promising route for a health promotion 
intervention for women facing conflicting advice from their health 
professionals and their social network: inviting these women together with 
members of their social network to attend health promotion sessions. Such 
sessions could create a safe environment for women to discuss conflicting 
pieces of advice. The targets of such an intervention could be to increase 
the negotiation capacity of the target group, but also to increase the health 
literacy of the members of their social network. This, in turn, would ensure 
for the circulation of ‘new’ information within a rather homogeneous, tight-
knit network.  

• Based on the recommendations outlined for Chapters 4 and 6 above, we 
formulate a recommendation for the future roll-out of the pilot study with 
peer education outlined in Chapter 5. We suggest that this intervention 
not only employ multilevel activities (i.e. employing social networks and 
local environments to recruit participants), but also target to create change 
at the target group’s interpersonal level. This could be done by structurally 
including members of the social network of the primary target group as 
participants for the educational sessions, and steering towards increasing 
their health literacy.  

• We have shown that neighborhoods influence pregnancy-related behavior 
and birth outcomes. This finding indicates a new route for improving 
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birth outcomes: targeting improvements at the neighborhood level (e.g. 
increase neighborhood social capital) instead of only targeting change at the 
individual level (e.g. individual health education). Even though the effect 
size of the influence of neighborhoods on time of entry into care and birth 
outcomes was modest, changes at the neighborhood level have can have a 
large outreach by affecting a large number of people’s health behaviors and 
birth outcomes within neighborhoods (Chapter 2 and 3). 

• We recommend future research into the cost-effectiveness of interventions 
targeting change at the environmental versus at the individual level. Is it more 
cost-effective, for example, to perform individual health education on the 
risk of smoking, or to invest in changing social norms of a community about 
smoking? Likewise, little is known about the interaction between changes 
at the environmental and the individual level. For example, if interventions 
target both individual health education and changing social norms about 
smoking, are the effects of these interventions accumulative, or reinforcing, 
or potentially even conflicting? 

• The study presented in Chapter 7 indicates that clients play a communicative 
role in the coordination process between community midwives and 
obstetricians. However, it is plausible that not all women are capable of 
playing this role, and are not sufficiently supported in doing so. Next to 
improving interprofessional coordination (see below), this situation could 
be addressed by implementing policies supporting women who have to play 
a communicative role in coordination processes. As we outline in Chapter 
7, this could be done by exploring ways of making provider-information 
more accessible to pregnant women, facilitating more dialogue between 
pregnant women and providers, and increasing health literacy (Chapter 
7 and 8). Our analysis presented in Chapter 4 suggests also including the 
women’s social network in this dialogue. 

• The current literature on coordination treats clients as merely recipients, 
rather than as supporters or even as co-producers of coordination (see, for 
example, [40, 41]). We suggest that the term ‘stakeholder coordination’ would 
be more apt in incorporating the role of clients in coordination processes 
than the currently used term ‘interprofessional coordination’. For future 
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research, we recommend extending the scope of coordination studies to 
include a broader range of coordinating stakeholders. This could be done by 
conducting studies on the role of clients in the coordination process in other 
health care sectors. Moreover, it would be interesting to conduct interviews 
and more observation moments with pregnant women themselves in order 
to better understand the role they play within coordination processes. 

In order to achieve a horizontal integration of the midwifery and obstetric care system, we 
recommend a number of measures: 

• We recommend more frequently scheduled face-to face meetings with 
community midwives and obstetric professionals in order to discuss and 
improve coordination practices. These meetings could also be used to 
communicate about the care pathways for women that would benefit 
from shared care, i.e. receiving care from both community midwives and 
obstetricians. Such meetings are already in place in some areas and could 
increase interprofessional communication, such as mutual trust and shared 
knowledge [42] (Chapter 7 and 8).

• To increase continuity of care, we suggest assigning case managers to oversee 
the care plan of women receiving care from both community midwives and 
obstetricians, starting at the first antenatal visit and lasting until the postnatal 
period [27, 43] (Chapter 8). 

• Improved communication between community midwives and obstetric 
professionals could concurrently be achieved by implementing training in 
interprofessional teamwork and education [44, 45] (Chapter 7 and 8). In 
terms of education, we recommend that the training of resident obstetricians 
include time spent at community midwifery practices (Chapter 7). 

• Moreover, we support the current movements in the Netherlands towards 
a shared maternity notes system for all levels of care, as is in use in part of 
the UK [27, 46] (Chapter 7 and 8).
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ENGLISH SUMMARY

There are high rates of inequality between birth outcomes across wealthy and impoverished 
neighborhoods in the Netherlands. The most pronounced inequalities can be found 
in Rotterdam, where the rate of perinatal mortality is 10 times higher in the poorest 
neighborhoods than in the richest neighborhoods. With such high rates of inequality, the 
Netherlands is home to one of the highest recorded disparities in birth outcomes across 
neighborhoods in any developed country. Substantial inequalities are not only found across 
neighborhoods, but also across different social groups. Women of low socio-economic status 
and/or with a non-Western ethnic minority background show the worst birth outcomes. 

Reducing inequalities in birth outcomes has become a primary concern for the Dutch 
government. In line with this concern, this thesis aims to increase our understanding of 
reproductive health inequalities (and birth outcomes, in particular) and to propose ways 
for addressing them. More specifically, this thesis focuses on two themes that have been 
identified by two recent scientific reports as key to reducing reproductive health inequalities: 
a) improving pregnancy-related health behaviors and b) strengthening coordination between 
midwives and obstetric caregivers.

This thesis mostly focusses on pregnancy-related behaviors and interprofessional coordina-
tion within the Dutch context. These themes are, however, also relevant in other settings. 
The capacity to modify (pregnancy-related) health behavior has become a primary goal 
of public health efforts across the globe. This is partially because diseases related to health 
behavior are on the rise, and now constitute more than half of the global burden of disease, 
coupled with the current ineffectiveness of health promotion interventions. Moreover, 
interprofessional coordination is a rising problem across all sectors of health care. As health 
professionals become more and more specialized, the need for coordination (i.e. integration) 
of the tasks performed by different professionals also increases. 

In order to address such complex and diverse topics, the manuscripts contained in this 
thesis make use of diverse data sets, are of an empirical and/or theoretical nature, employ 
qualitative and quantitative designs and span the disciplines of obstetrics, midwifery, medical 
sociology, social epidemiology, organization science, and public health. 

This thesis is divided into three parts. Part I and Part II seek to contribute to the key policy 
recommendation presented to the Dutch government of improving pregnancy-related health 
behaviors. Part I investigates the influence of social environments on pregnancy-related 
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behavior and birth outcomes. This part also examines how possible interactions between 
social environments and individual characteristics influence pregnancy-related behavior 
and birth outcomes. The studies in Part II explore how knowledge of the influence of social 
environments on health behaviors can be used to ameliorate interventions aiming to improve 
reproductive health-related behavior. 

Part III seeks to contribute to the key policy recommendation of improving coordination 
between community midwives and obstetric caregivers. We do this by assessing how 
coordination between midwives and obstetric professionals could be strengthened and by 
proposing a new organizational model for Dutch midwifery and obstetrics. 

Part I – Understanding pregnancy-related behavior and birth outcomes: 

the infl uence of social environments

In Part I, Chapter 2, we demonstrate that the neighborhood a woman lives in influences 
her chances of healthy birth outcomes in the Netherlands. Moreover, when controlling for 
other relevant neighborhood characteristics, we found that higher proportions of ethnic 
minority residents in a neighborhood (i.e. ethnic minority density) were associated with 
lower birth weight and higher rates of premature births. 

A third finding of Chapter 2 was that living in a neighborhood with higher proportions 
of ethnic minority residents had a different effect on Western and non-Western women. A 
higher proportion of ethnic minority residents in a neighborhood was associated with higher 
birth weight and a reduced risk for prematurity for infants of non-Western ethnic minority 
women compared to Western women. This means that a higher proportion of ethnic minority 
residents seems to be a protective factor for non-Western ethnic minority women, but not 
for Western women. This helps explain the increased risk of Western women in deprived 
neighborhoods for adverse birth outcomes found in previous studies. 

In Chapter 2, we speculate that the proportion of ethnic minority residents might influence 
pregnancy-related health behaviors, which in turn influence birth outcomes. In Chapter 3, 
we were able to assess whether the proportion of ethnic minority residents influences the 
time at which pregnant women enter into antenatal care. Our results indicate that a higher 
proportion of ethnic minority residents were associated with later entry into care. Similar to 
our study presented in Chapter 2, higher proportions of ethnic minority residents act as a 
protective factor for non-Western women, but not for Western women. Non-Western women 
demonstrated a lower risk of late entry into antenatal care when compared to Western women. 
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Most research on the individual determinants of health identifies ‘ethnicity’ (meaning: 
non-Western ethnic minority status) as only a risk factor for adverse (perinatal) health. In 
contrast, Chapter 2 and 3 show that while ethnic minority status is indeed a risk factor at 
the individual level, it seems to act as a protective factor at the neighborhood level in areas 
with a higher proportion of ethnic minority residents. Our analyses show that neighborhoods 
with a higher proportion of ethnic minority residents show higher levels of poverty – which 
in turn has a negative effect on time of entry into care and birth outcomes. For non-Western 
ethnic minority women, however, living in a neighborhood with a higher proportion of 
ethnic minority residents seems to mitigate the negative influences of poverty.

In Chapter 2 and 3 we suggest that the proportion of ethnic minority residents is a proxy 
for the level of bonding social capital of non-Western groups. There are several possible 
mechanisms by which bonding social capital may influence the behavior and the birth 
outcomes of those who have access to this resource – in our case, non-Western ethnic 
minority women. Women who have access to bonding social capital might be more 
protected from discrimination and feel safer in their neighborhoods, which could reduce 
their stress levels – a key predictor of premature births. Bonding social capital might also 
stimulate healthier pregnancy-related behavior (and therefore improve birth outcomes). 
More specifically, bonding social capital might enforce healthy norms of behavior (such 
as not smoking during pregnancy), and facilitate more efficient diffusion of health related 
information (such as the importance of early entry into antenatal care). 

Chapter 3 considers how neighborhoods might influence women’s time of entry into care. In 
Chapter 4, we studied how other dimensions of the social environment influence women’s 
health behaviors. Conducting a qualitative study in poor neighborhoods in Rotterdam with 
a high proportion of ethnic minorities, we explored how women’s health professionals and 
their social network influenced their pregnancy-related behaviors. With regards to their 
social network, we found that women of a Moroccan or Turkish background were located in 
a tight-knit and homogeneous network of family and peers, and reported high levels of social 
support. This social network helped women in various ways. For example, (distant) family 
members would babysit their children so that they could visit the community midwife, or 
help out in the household. The Native Dutch women’s networks were equally homogenous, 
but less tight-knit, and these women experienced lower levels of support. 

The ethnic minority women in our study in Chapter 4 report higher levels of social support 
from their social network, which is indicative that they have higher levels of individual-level 
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social capital when compared to the Native Dutch respondents. The findings of Chapter 2 
suggest that ethnic minority women living in neighborhoods with a higher proportion of 
ethnic minority residents also have access to higher levels of social capital at the neighborhood 
level. Native Dutch women living in these neighborhoods, on the other hand, appear to 
experience lower levels of neighborhood and individual-level bonding social capital, which 
might help explain their particularly adverse birth outcomes in these areas. 

Part II – Vertical integration of reproductive health interventions: integrat-

ing the infl uence of social environments to improve reproductive health 

behaviors

The studies in Part I explored how women’s pregnancy-related behavior and birth outcomes 
are shaped by multilevel influences (environmental and individual-level), and also by 
interactions between individual and environmental influences. The studies of Part II turn 
to how such a multilevel perspective can be applied to the design and implementation of 
public health interventions aiming to improve reproductive health. We argue that public 
health interventions need to achieve a vertical integration. This means that interventions need 
to understand how human behavior is shaped by both individual-level and environmental 
factors (and possible interactions), and integrate this knowledge into their design and 
implementation. 

As Chapter 5 shows, such a vertical integration could be achieved by involving social 
networks and community organizations in the recruitment of participants for health 
promotion sessions. The intervention described in this study successfully made use of the 
knowledge of how women are embedded in social environments in order to recruit ethnic 
minority women living in poor areas – a target group described as “difficult to reach”. More 
specifically, the intervention employed advertising by local organizations (such as mosques 
and schools) and reached out to potential participants via the social network of the educators. 
These ‘active’ recruitment methods were more successful than the passive strategies of 
handing out flyers and sending invitations via email and mail to the potential participants.

While a vertical integration of the recruitment strategy – as outlined in Chapter 5 – is 
laudable, in Chapter 4 and 6 we argue that health promotion efforts should take one 
step further by adopting a ‘multilevel’ strategy. In Chapter 6, we define interventions as 
‘multilevel’ if they have targets to create change on at least two levels. For example, a multilevel 
intervention might seek to create change at the individual-level by increasing people’s health 
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literacy, but also on the organizational level by increasing the quality of health care. Even 
though multilevel intervention has become a buzzword in public health, it was unclear to 
what extent public health interventions had translated this concept into practice. By assessing 
a recent review of family planning interventions, we found that the multilevel perspective has 
seldom been translated into interventions. Specifically, the majority of interventions involved 
some form of activity at the community and/or organizational level, yet only had targets 
for individual-level change as opposed to explicitly targeting environmental modification.  

Part III – Horizontal integration of midwifery and obstetrics: improving 

coordination between community midwives and obstetric professionals

In Part II, we advocate that public health interventions should perform a vertical integration 
of their recruitments strategies and targets. The studies of Part III (Chapters 7 and 8) suggest 
a complementary strategy, namely horizontal integration of the midwifery and obstetrical 
health care system. Such integration can be achieved by strengthening coordination between 
two autonomous professional groups in the Netherlands: community midwives (who work 
in the primary care) and obstetric professionals (who work in secondary/tertiary care).

In order to propose ways to improve coordination within midwifery and obstetrics we 
first identified the main coordination challenges in this sector: fragmented organizational 
structures (e.g. lack of shared patient-files), different perspectives on antenatal health 
(e.g. pregnancy as physiological versus a pathological) and inadequate interprofessional 
communication (e.g. problematic mutual respect) (Chapter 7). These challenges limited 
professionals’ ability to provide optimal care. We also found that pregnant women needed 
to compensate for suboptimal coordination between community midwives and obstetric 
caregivers by taking on an active role in facilitating communication between these 
professionals. 

Chapter 7 argues that limited horizontal integration of midwifery and obstetrics places 
an additional burden on pregnant women who have to take on a communicative role. In 
Chapter 8 we consider another consequence of the limited horizontal integration between 
midwifery and obstetrics. We argue that this limited integration does not fully meet the 
needs of pregnant women with an accumulation of non-medical risk factors (such as 
poverty and lack of social support). In the current classification system, women are either 
seen as ‘low-risk’ and assigned to a community midwife, or as ‘high-risk’ and assigned to an 
obstetrician in a hospital setting. However, particularly women with several non-medical 
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risk factors fall in between these categories and could be seen as ‘medium-risk’. We argue 
that these women would benefit from shared care from both community midwives, who 
have more expertise in dealing with non-medical risk factors, and obstetricians, who are 
more specifically trained in dealing with pathology.

In Chapter 8 we present such a model of ‘shared care’, which would facilitate shared 
responsibility of community midwives and obstetricians over women classified as being at 
‘medium-risk’. Such a model envisions increased horizontal integration of midwifery and 
obstetrics by adapting the risk classification system (‘obstetric indication list’) to explicitly 
facilitate shared care of certain pregnant women. The model builds upon the national roll-out 
of ‘obstetric collaborations’, which will help implement increased collaboration. The obstetric 
collaborations are formed by obstetric caregivers of a single hospital and all surrounding 
community midwives. By allowing obstetric caregivers and community midwives to meet on 
a regular basis and discuss patient-related issues, they are key to facilitating the envisioned 
model of shared care. 

Conclusion 

The stated aim of this thesis was to increase our understanding of reproductive health 
inequalities (and birth outcomes, in particular) and to propose ways for addressing them. 
This thesis recommends achieving an increased vertical integration of reproductive health 
interventions by taking explicit account of how individuals interact with their environments. 
Moreover, improved horizontal integration could be achieved by fostering stronger 
coordination between community midwives and obstetric professionals. 
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NEDERLANDSE SAMENVATTING

Er zijn grote verschillen in geboorte-uitkomsten tussen rijke en arme wijken in Nederland. 
Dit houdt met name in dat in arme wijken vaker kinderen te vroeg of te licht geboren worden. 
In Rotterdam vindt men de grootste verschillen: de kans dat een kind rond de geboorte 
overlijdt, is in de armste wijken tien keer zo groot als in de rijkste wijken. Deze verschillen 
zijn zelfs zo groot dat Nederland een van de landen is met de grootste verschillen tussen 
arm en rijk qua geboorte-uitkomsten van alle ontwikkelde landen.

Ongelijkheden in geboorte-uitkomsten zijn er niet alleen tussen verschillende wijken, maar 
ook tussen sociale groepen. Vrouwen met een lage sociaaleconomische status en/of van een 
niet-westerse etnische minderheid hebben de slechtste geboorte-uitkomsten. 

De Nederlandse overheid heeft het dan ook een prioriteit gemaakt om de ongelijkheid in 
geboorte-uitkomsten te verkleinen. Dit proefschrift draagt hieraan bij door ons begrip 
van het probleem te vergroten en mogelijke oplossingen aan te dragen. Deze worden met 
name gezocht in a) het verbeteren van zwangerschapsgerelateerd gezondheidsgedrag (zoals 
te laat in verloskundige zorg komen) en b) het versterken van de samenwerking tussen 
verloskundigen en gynaecologen. 

Hoewel dit proefschrift zich richt op de Nederlandse situatie, zijn de gestelde vragen ook in 
andere landen en/of andere vakgebieden relevant. Het beïnvloeden van gezondheidsgedrag 
– zoals roken tijdens de zwangerschap, of ongezond eten, is een belangrijk doel binnen de 
public health over de hele wereld. Dit komt mede doordat ziektes die veroorzaakt worden 
door gedrag (zoals obesitas) steeds vaker voorkomen – en inmiddels meer dan de helft 
van alle ziektes vormen. Bovendien blijken veel van de huidige interventies om gedrag te 
veranderen niet effectief te zijn. Daarnaast is samenwerking tussen professionals een groeiend 
probleem binnen alle delen van de gezondheidszorg. Met toenemende specialisatie van 
zorgverleners groeit ook de behoefte aan samenwerking – dat wil zeggen de behoefte aan 
integratie van de activiteiten die door de verschillende beroepsgroepen uitgevoerd worden. 

Om zwangerschapsgerelateerd gedrag en samenwerking tussen zorgverleners te onderzoeken 
maakt dit proefschrift gebruik van meerdere onderzoeksmethoden, zowel kwalitatief 
als kwantitatief. De studies in dit proefschrift zijn empirisch en theoretisch van aard, 
en bekijken zwangerschapsgerelateerd gedrag en samenwerking vanuit verschillende 
disciplines, onder andere vanuit de verloskunde, medische sociologie, sociale epidemiologie, 
organisatiewetenschappen en public health. 
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Het proefschrift bestaat uit drie delen. Deel I gaat in op de invloed van de sociale omgeving 
op zwangerschapsgerelateerd gezondheidsgedrag en geboorte-uitkomsten. Deel II bespreekt 
de noodzaak om de kennis over de invloed van de sociale omgeving mee te nemen bij het 
ontwerpen van interventies in de gezondheidszorg (verticale integratie). Tenslotte pleit Deel 
III voor een versterking van de samenwerking tussen verloskundigen en gynaecologen 
(horizontale integratie). 

Deel I – De invloed van de sociale omgeving op zwangerschapsgerelateerd 

gezondheidsgedrag en geboorte-uitkomsten

De Hoofdstukken 2 en 3 laten zien op welke manier de wijk waarin een vrouw woont 
invloed heeft op haar zwangerschap. Uit Hoofdstuk 2 blijkt dat de wijk waarin een vrouw 
woont het geboortegewicht van haar kind en de kansen op een vroeggeboorte beïnvloedt. 
In Hoofdstuk 3 laten we zien dat de wijk waarin een vrouw woont haar kansen op het te 
laat in verloskundige zorg komen beïnvloedt. Met name armoede en een hoge dichtheid 
van niet-westerse allochtonen in een wijk leiden tot slechtere geboorte-uitkomsten en het 
later in verloskundige zorg komen. 

Een verrassende uitkomst is dat het wonen in een wijk met een hoge dichtheid van niet-
westerse allochtonen, verschillende invloeden heeft op allochtone en autochtone vrouwen. 
In het algemeen geldt dat niet-westerse allochtone vrouwen slechtere geboorte-uitkomsten 
hebben en later in zorg komen dan autochtone vrouwen. Maar in wijken met een hoge 
dichtheid van niet-westerse allochtonen is deze trend omgekeerd. Ten opzichte van 
autochtone vrouwen hebben niet-westerse allochtone vrouwen in deze wijken een kleinere 
kans op een vroeggeboorte. Hun kinderen hebben bovendien een hoger geboortegewicht 
en deze vrouwen hebben een kleinere kans op laat in zorg komen.

In het algemeen wordt een niet-westerse etniciteit als risicofactor gezien. Onze studies laten 
echter zien dat het behoren tot een niet-westerse etnische minderheid een risicofactor is op 
het individuele niveau, maar een beschermende factor is op het wijkniveau in wijken met 
een hoge dichtheid van niet-westerse allochtonen. De verklaring hiervoor is dat allochtone 
vrouwen in deze wijken toegang hebben tot een groter sociaal kapitaal. Toegang tot sociaal 
kapitaal beïnvloedt de kans op een succesvolle zwangerschap via een aantal verschillende 
mechanismen. Een voorbeeld daarvan is dat er minder stress optreedt door de zwangere 
vrouw een verhoogd gevoel van veiligheid en vertrouwdheid te geven (en stress is een zeer 
negatieve factor voor de zwangerschap). 
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Hoofdstukken 2 en 3 laten zien dat allochtone vrouwen die in wijken wonen met een 
hoge dichtheid van allochtonen profiteren van groter sociaal kapitaal op het wijkniveau. 
In Hoofdstuk 4 laten we zien dat vrouwen met een Marokkaanse of Turkse achtergrond in 
deze wijken ook profiteren van groter sociaal kapitaal op het individuele niveau ten opzichte 
van autochtone vrouwen. Deze allochtone vrouwen bevinden zich in een hecht en relatief 
homogeen sociaal netwerk van familie en vrienden, en zij rapporteerden een hoge mate van 
steun vanuit dit netwerk. Deze ondersteuning houdt bijvoorbeeld in dat familieleden op de 
kinderen van deze vrouwen kwamen passen zodat deze vrouwen naar hun afspraak met hun 
verloskundige konden gaan, of dat familieleden een groot deel van de huishoudelijke taken 
overnamen. De autochtone vrouwen in onze studie rapporteerden veel minder steun vanuit 
hun netwerk. De bevindingen dat allochtone vrouwen in wijken met een hoge dichtheid van 
allochtone inwoners een hogere mate van sociaal kapitaal op wijk- en individueel niveau 
vertonen is een mogelijke verklaring voor de slechtere geboorte-uitkomsten voor autochtone 
vrouwen in deze wijken. 

Deel II – Verticale integratie van reproductieve gezondheidsinterventies: 

meenemen van de sociale omgeving om het reproductieve gezondheidsge-

drag te verbeteren

De studies in Deel I bestuderen hoe het gedrag en de geboorte-uitkomsten van vrouwen 
beïnvloed worden vanuit een ‘multilevel’ perspectief: dit betekent dat we de rol van de sociale 
omgeving en van individuele kenmerken onderzoeken. Deel II bestudeert hoe dit multilevel 
perspectief gebruikt kan worden bij het ontwerpen van interventies die gedrag proberen 
te verbeteren. Hierbij wordt gepleit voor verticale integratie van public health interventies, 
waarbij de invloed van individuele en omgevingsfactoren expliciet meegenomen wordt in 
het ontwerpen van interventies. 

In Hoofdstuk 5 wordt een succesvol voorbeeld besproken van verticale integratie van een 
interventie: een voorlichtingsinterventie waarbij de sociale netwerken van de voorlichters 
en lokale organisaties worden betrokken bij het werven van vrouwen die als “moeilijk 
bereikbaar” worden gezien. Deze interventie heeft dus gebruik gemaakt van de kennis 
van hoe vrouwen door hun sociale omgeving beïnvloed worden om de werving van deze 
vrouwen te verbeteren. De evaluatie van deze interventie laat zien dat deze wervingsmethode 
succesvoller was dan de traditionele methode die bestaat uit het uitnodigen van mogelijke 
deelnemers per post en e-mail en het uitdelen van flyers.
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Hoewel de interventie in Hoofdstuk 5 een goed voorbeeld is van verticale integratie, 
beargumenteren wij in Hoofdstuk 4 en 6 dat een extra stap nodig is voor het ontwikkelen 
van echte multilevel interventies. In Hoofdstuk 6 definiëren we multilevel interventies 
als interventies die beogen om veranderingen te bereiken op ten minste twee ‘levels’. Een 
interventie zou, bijvoorbeeld, de kennis van deelnemers kunnen verbeteren, en tegelijkertijd 
ook de omgeving kunnen veranderen door de kwaliteit van zorg te verbeteren. Er wordt 
wel veel over ‘multilevel’ interventies gesproken, maar uit onze review over family-planning 
interventies blijkt dat dit zelden in de praktijk wordt gebracht. Het merendeel van deze 
interventies bestaat uit activiteiten op meerdere niveaus – zoals onze interventie in Hoofdstuk 
5 – maar heeft geen doelen om ook op meerdere niveaus veranderingen te weeg te brengen. 

Deel III – Horizontale integratie van de verloskunde: het verbeteren van de 

samenwerking tussen verloskundigen en gynaecologen 

Deel II betoogt dat public health interventies een verticale integratie van hun wervings-
strategieën en doelen zouden moeten nastreven. In Deel III presenteren we een tweede 
complementaire strategie, namelijk een horizontale integratie van het verloskundig systeem. 
In het onderzoek liepen we namelijk tegen uitdagingen aan die niet op verschillende niveaus 
plaatsvonden, maar tussen verschillende professionals die op hetzelfde niveau werken. We 
beargumenteren dat een betere horizontale integratie van de verloskunde bereikt zou kunnen 
worden door de samenwerking tussen verloskundigen en gynaecologen – twee autonome 
beroepsgroepen in Nederland – te versterken. 

In een eerste stap hebben we de huidige samenwerkingsproblemen tussen verloskundigen en 
gynaecologen in kaart gebracht in Hoofdstuk 7. De volgende factoren maken het moeilijk 
voor deze twee beroepsgroepen om samen te werken: a) gefragmenteerde organisatiestructu-
ren (bijvoorbeeld een gebrek aan gedeelde patiëntendossiers), b) verschillende perspectieven 
op prenatale gezondheid (bijvoorbeeld het zien van zwangerschap als een natuurlijk versus 
een medisch proces) en c) inadequate communicatie tussen professionals (bijvoorbeeld 
een gebrek aan wederzijds respect). Een verrassende uitkomst van dit onderzoek was dat 
zwangere vrouwen soms moesten compenseren voor de suboptimale samenwerking tussen 
gynaecologen en verloskundigen door de samenwerking zelf te faciliteren. 

In Hoofdstuk 7 beargumenteren wij dat het gebrek aan horizontale integratie van de ver-
loskundige zorg nadelig is voor zwangere vrouwen, omdat zij dan een samenwerkingsrol 
moeten overnemen. In Hoofdstuk 8 onderzoeken we een ander gevolg van een gebrek aan 
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horizontale integratie van de verloskunde. We bepleiten dat de huidige risicoselectie in de 
verloskunde niet adequaat is voor vrouwen met een opeenstapeling van niet-medische ri-
sicofactoren op individueel en omgevingsniveau, zoals armoede of een gebrek aan steun uit 
hun sociale netwerk. Vrouwen worden namelijk ingedeeld in een ‘hoog’ of ‘laag’ risicogroep 
en op basis daarvan krijgen ze zorg van een gynaecoloog of een verloskundige. De vrouwen 
in kwestie zouden echter gezien kunnen worden als een ‘medium’ risicogroep en zouden 
om die reden baat hebben bij zowel de expertise op fysiologisch en sociaal gebied van de 
verloskundigen als die op pathologisch gebied van de gynaecoloog. 

In Hoofdstuk 8 presenteren we een ‘shared care model’, dat gedeelde zorg door verlos-
kundigen en gynaecologen voor ‘medium’-risicovrouwen kan faciliteren. Dit model 
beoogt een geïntensiveerde integratie tussen verloskundigen en gynaecologen door 
het risicosignaleringssysteem aan te passen om gedeelde zorg voor medium-risico-
vrouwen te faciliteren. Het model sluit aan op de huidige nationale uitbreiding van 
‘verloskundige samenwerkingsverbanden’. Deze samenwerkingsverbanden bestaan uit 
de gynaecologieafdeling van één ziekenhuis en alle verloskundigen uit de omringen-
de wijken en zijn noodzakelijk om de beoogde gedeelde zorg te kunnen faciliteren.   



217

10

Nederlandse samenvatting



Chapter 11



Authors and affiliations 

Manuscripts 

Curriculum Vitae

PhD portfolio

About the author

Acknowledgements



Chapter 11

220

AUTHORS AND AFFILIATIONS

Erasmus University Medical Centre, Department of Obstetrics and Gynecology, Division 
of Obstetrics and Prenatal Medicine, Rotterdam, the Netherlands:

Rachel Bakker, Gouke Bonsel, Semiha Denktaş, Lieke de Jong-Potjer, Ingrid Peters, Anke 
Posthumus, Eric Steegers, Danielle van Veen, Amber Vos, Adja Waelput

VU University Amsterdam, Department of Organizational Sciences, Amsterdam, the 
Netherlands:

Peter Groenewegen 

VU University Amsterdam, Department of Sociology, Amsterdam, the Netherlands:

Halleh Ghorashi

From Harvard School of Public Health, Department of Social and Behavioral Sciences, 
Boston, Massachusetts, United States of America: 

Ichiro Kawachi

Municipality of Rotterdam, Research and Business Intelligence, Rotterdam, the 
Netherlands: 

Özcan Erdem

Erasmus University Medical Center, Department of Public Health, Rotterdam, the 
Netherlands: 

Özcan Erdem, Gerard Borsboom



221

11

Manuscripts

MANUSCRIPTS 

Manuscripts included in this thesis

Chapter 2 

Schölmerich VLN, Erdem Ö, Borsboom G, Ghorashi H, Groenewegen P, Steegers EAP, 
Kawachi I, Denktas S (2014). The Association of Neighborhood Social Capital and Ethnic 
(Minority) Density with Pregnancy Outcomes in the Netherlands. PLoS ONE 9(5): e95873. 
(open access version)

Chapter 3

Posthumus AP, Schölmerich VLN, Steegers EAP, Kawachi I, Denktaş S. The association of 
neighborhood social capital and ethnic minority with late entry into antenatal care in the 
Netherlands. Manuscript submitted for publication.

Chapter 4

Schölmerich VLN, Ghorashi H, Denktaş S, Groenewegen P. Caught in the middle? How 
women deal with conflicting pregnancy-advice from health professionals and their social 
networks. Manuscript submitted for publication.

Chapter 5

Peters IA, Schölmerich VLN, Veen van DW, Steegers EAP, Denktaş S (2014). Recruitment of 
non-Western ethnic minority participants for reproductive health peer education. Journal 
for Multicultural Education 8(3): 162-178.

Chapter 6

Schölmerich VLN, Kawachi I. Translating the Social-Ecological perspective into multilevel 
interventions: theory and practice. Manuscript submitted for publication.

Chapter 7

Schölmerich VLN, Posthumus AG, Ghorashi H, Waelput AJM, Groenewegen P, Denktaş 
S (2014). Improving interprofessional coordination in Dutch midwifery and obstetrics: a 
qualitative study. BMC Pregnancy and Childbirth 2014, 14:145. (open access version)



Chapter 11

222

Chapter 8

Posthumus AG, Schölmerich VLN, Waelput AJ, Vos AA, De Jong-Potjer LC, Bakker R, 
Bonsel GJ, Groenewegen P, Steegers EAP, Denktaş S (2013). Bridging Between Professionals 
in Perinatal Care: Towards Shared Care in The Netherlands. Maternal and Child Health 
Journal 17(10). (abstract and link to open access version)

Report not included in this thesis

Denktaş S, Jong-Potjer LC, Waelput AJM, Temel S, Voorst van SF, Vos AA, Schölmerich 
VLN, Bonsel GJ, Kooy van der J, Quispel C, Poeran VJJ, Peters IA, Vujkovic M, Bakker R, 
Steegers EAP (2012). Preconception Care: A Review of the Evidence, University Medical 
Centre Rotterdam, Erasmus Medical Centre, Rotterdam, The Netherlands. (pdf)



223

11

Curriculum Vitae

CURRICULUM VITAE – VERA LUISA NOELANI SCHÖLMERICH 

Languages

German, English (both native), Dutch, French (both fluent), Thai (Proficient speaking & reading/writing skills)

Work experience

May 2014 – 
Present

Erasmus University Rotterdam (EUR)

Erasmus University College, the international honour’s 
college of EUR
• Responsible for co-developing the research program, 

designing methods courses and grant-seeking at this 
newly opened college

• Research program focuses on contextual influences 
on (health) behaviour, and designing/evaluating 
behavioural change interventions 

• Teaching: coordinating and teaching courses on research 
design & quantitative/qualitative methods  

Assistant Professor

The Netherlands

March 2012 –
April 2014

Erasmus Medical Center (EMC) & VU University 

Amsterdam

Joint PhD at Department of Obstetrics and Gynaecology 
(EMC) & Organization Sciences (VU)
• Research focus: coordination between maternal health 

care professionals & the influence of social capital 
on prenatal health-related behavior and pregnancy 
outcomes. Focus on women from resource-poor settings

• Main project: Large randomized controlled trial on 
the effect of a new risk-assessment tool on quality of 
coordination between midwives and obstetricians. 
Including 10 municipalities and over 40 hospitals and 
midwifery practices in the Netherlands. Responsible for 
study design, data collection and analysis

• Methods: Quantitative (cross-sectional and randomized 
control trial) and qualitative (semi-structured interviews, 
observations) 

• Teaching: MSc thesis supervision (7 students), co-
teacher MSc course ‘Urban Perinatal Health and Health 
Care. Ethnic origin, social disadvantage and poverty’ 
(Erasmus Medical Center)

• Visiting scientist at Harvard School of Public 

Health, Department of Social and Behavioral Sciences. 
Supervised by Prof. Ichiro Kawachi (3 months in 2013). 
Wrote 1 article together during this time, continued 
research collaboration for 2 projects after stay

PhD Candidate

The Netherlands/
The United States of 
America

September 2011 –
February 2012
(6 months)

VU University Amsterdam

• Teaching: BA course ‘Introduction to Research 
Methodology’  

• Grant-seeking: secured €50 K from Erasmus Medical 
Center to co-fund PhD trajectory (jointly funded with VU 
University) 

Teacher and 

Researcher 
The Netherlands



Chapter 11

224

July 2010 – 
July 2011
(12 months)

Consulting projects  

Full-time work as a freelance researcher for 3 projects: 
1. Monitoring & Evaluation of a project aiming to increase 

participation of youth in the policies of a refugee center, 
for NGO ‘De Vrolijkheid’. 6 months

2. Improvement of content and user interface of a 
database on health & migration: www.mighealth.nl, at 
the European Research Center on Migration and Ethnic 
Relations, Utrecht University. 3 months 

3. Study on the social impact for a large EU life sciences 
and materials company, member of consultant team 
at Erasmus Center for Strategic Philanthropy, Erasmus 
University. 3 months

Consultant

The Netherlands

2009 – 2010
(12 months)

Rank a Brand

Internet start-up NGO that assesses CSR policies of brands 
by using crowd-sourcing e-tools
• Joined during the start-up phase of this NGO
• Responsible for external communication and fund-

raising

CCO

The Netherlands

2008 
(12 months)

Trompenaars Hampden-Turner

A cross-cultural management consultancy
• Drafting proposals and budgets, re-organizing database 

of clients, conceptual development of consultancy tools

Project Manager

The Netherlands

2006
(3 months)

Delegation of the European Commission

• Research on undocumented indigenous groups of 
Northern Thailand (desktop research and semi-structured 
interviews)

• Contributed to policy of the Commission

Intern Researcher 

Thailand

2004
(8 months)

American Field Service (AFS) 

• Lived with a local host family in extremely remote village 
in Northern Thailand for 8 months

• Taught English and French in a primary school and 
worked on a rice field

Volunteer

Thailand

2003
(4 months)

Council of Europe, Department of Internal Audit

• Administration support to staff, translation of documents 
(English, German, French)

Intern
France

Education

March
2012 – Present

PhD

• Advanced quantitative methods, focus on multilevel 
modelling (University of Essex, Utrecht University, NIHES)

• Women, Gender and Health (Harvard University)
• Research design for quantitative analysis and small-N 

comparisons (VU University)

The Netherlands, 
The United 
Kingdom,
The United States of 
America

2008 – 2009
(12 months)

University of Cambridge: MPhil Development Studies
• Interdisciplinary program
• Focus on development economics, inequality and 

poverty alleviation

High Merit

United Kingdom



225

11

Curriculum Vitae

2007 – 2008
(12 months)

VU University Amsterdam MSc Culture, Organization and 
Management
• Focus on diversity management and identity in 

organizations
• Thesis: 6-month ethnography on cross-cultural 

management in the consultancy sector. Cum Laude

Cum Laude

The Netherlands

  2004 – 2007
  (3 years)

International Honours College of Utrecht University: 

University

College Utrecht BA, Liberal Arts & Sciences Program
• Major in Sociology & Anthropology
• Thesis: 4-month ethnography on the ethnic identity of 

the Lisu, an indigenous people of Northern Thailand. 
Cum Laude

• Exchange Semester: Mahidol University International 
College, South-East Asian studies. GPA 4.0/4.0

Magna Cum Laude

The Netherlands/
Thailand

2003 German Abitur and French Baccalauréat

Bilingual secondary school in Germany
Abitur: 1,7 

(Cum Laude) 

Baccalauréat: 

Perfect score

Scholarships

2014 Early completion of PhD, VU University, €1k The Netherlands

2008 – 2009 Cambridge University European Trust, Scholarship for MPhil, 
€10 K

United Kingdom

2007 – 2008 HSP Huygens Full-Scholarship (Nuffic) for MSc program at 
VU University. €50 K

The Netherlands

2003 Full Scholarship for Summer program, European College of 
Liberal Arts. €5 K

Germany

Research skills 

• SPSS (with syntax), R (learning), ATLAS.ti



Chapter 11

226

PHD PORTFOLIO: PHD TRAINING AND TEACHING

Name PhD candidate:  Vera Luisa Noelani Schölmerich

Affiliation:  Erasmus MC Department Obstetrics and Gynaecology, Division of 
Obstetrics and Prenatal Medicine & VU University Amsterdam, Faculty of 
Social Sciences, Department of Organization Sciences

PhD period: March 2012 - April 2014 (PhD sent to the PhD committee in July 2014)

Supervisors:  Prof. dr. Eric A.P. Steegers  Prof. dr. Peter Groenewegen, Prof. dr. Halleh 
Ghorashi

Co-supervisor: Dr. Semiha Denktaş

Training

Course Institution Year Workload 

(ECs) 

Writing a Research Proposal VU University Amsterdam, Graduate 
School of Social Sciences

2012 12

Biostatistics for Clinicians NIHES Rotterdam 2012 1

Regression Analysis for Clinicians NIHES Rotterdam 2012 1.9

Multivariate Analysis Utrecht University 2013 3

Multilevel Analysis with Applications Essex University 2013 15

Women & Health Harvard School of Public Health, 
Harvard University

2013 N/A (Audit)

Didactics (course within the BKO training) VU University Amsterdam 2013 N/A

TOTAL: 32.9

Teaching

Course Institution Year

Research design and methods, BA-level VU University Amsterdam 2012

Supervision of 5 Master theses (Organization Sciences): 
Katia van Bommel, Toos van der Pauw, Jessie Smeets, 
Nathalie van den Berg, Najla Aâzzouzi

VU University Amsterdam 2012–2014

Urban Perinatal Health and Health Care. Ethnic origin, social 
disadvantage and poverty (co-teacher)

NIHES Rotterdam 2012



227

11

PhD portfolio

Presentations (selection)

Title of presentation Institution/event Year

Samenwerking in de verloskunde (in Dutch) Faculty research symposium, Erasmus 
Medical Center

2012

Understanding cultural diversity in 
organizations: how theory meets practice

Guest lecture MA course Communication, 
Organization and Management

2012

Translating the Social-Ecological perspective 
into multilevel interventions: theory and 
practice

Society of Reproductive and Infant 
Psychology, annual conference

2012

Improving interprofessional coordination in 
midwifery and obstetrics in the Netherlands

VU University Graduate School of Social 
Sciences, annual conference

2012

Risikoassessment in der Schwangerschaft: 
Ein neuer Ansatz in den Niederlanden bei 
zugewanderten und einheimischen Frauen (in 
German)

Geburtshilfe in der 
Einwanderungsgesellschaft (Symposium for 
German practitioners and policy makers)
Charité – Universitätsmedizin Berlin

2013

Improving interprofessional coordination in 
midwifery and obstetrics in the Netherlands

European Conference of Public Health Pre-
conference: Health Services 

2013

Interprofessional or inter-stakeholder 
coordination: the role of clients in coordination

European Conference of Public Health, 
annual conference

2013

Perinatal health and inequalities in the 
Netherlands

The effects of early experiences on child 
development - International Symposium
University of Osnabrück
9

2013

Neighborhood effects on birth outcomes in 
the Netherlands 

Department research meeting, Social and 
Behavioral Sciences, Harvard School of Public 
Health 

2013



Chapter 11

228

ABOUT THE AUTHOR

Vera Luisa Noelani Schölmerich was born in 
Mainz, Germany (1983). Before settling down in 
the Netherlands, Vera lived in the USA, France 
and Thailand. In the Netherlands, Vera had 
the good fortune of doing her BA at Utrecht 
University College. Here, she majored in social 
sciences and made friends for life. Vera then 
moved to the most beautiful city in the world 
(Amsterdam) and started working at a cross-
cultural consultancy while doing her MSc in 
Culture, Organization and Management at the 
VU University Amsterdam. Wanting to know 
why some countries are so poor, she went on to 
enroll in an MPhil in Development Studies at 
Cambridge University. 

Curious to experience life outside of academia after completing her Master degrees, Vera 
did various consulting projects for NGOs in Amsterdam for 2 years. Tired of making big 
claims that weren’t based on sound research, she decided to go back to academia in 2012, 
which felt like home. She completed her joint-PhD at the Department of Obstetrics and 
Gynaecology (Erasmus Medical Center) & the Department of Organization Sciences (VU 
University Amsterdam). Highlights of her PhD included a semester-long research visit to 
the Harvard School of Public Health, and being able to do such diverse research projects. 

Since May 2014, Vera is an assistant professor at Erasmus University College, Rotterdam. 
She teaches research design, statistics, and qualitative methods, and conducts research on 
the interplay between social environments and health behaviors.

Eric Fecken
, 2

0
1

4



229

11

Acknowledgements

ACKNOWLEDGEMENTS

On the first day of my PhD I had no idea what to do. So I started reading through PhD 
theses – especially the acknowledgements, of course. The author of the first thesis described 
going through “a valley of hell” during her PhD; others used less dramatic words to say that 
they had a really, really hard time. This won’t happen to me, I thought. 

And it didn’t. I have loved doing my PhD. One of the best parts has been the closeness to the 
field of midwifery and obstetrics. During my first months as a PhD candidate, I spent some 
time shadowing community midwives and obstetricians during their consulting hours and, 
once, during their assistance to a woman giving birth. On my first day with an obstetrician, 
a Latin-American woman came in for a check-up. She was 8-months pregnant and this was 
the second time she had come to see a health professional – far under the advised amounts of 
check-ups. The young woman had previously seen a community midwife, and did not have 
her patient file with her. Unable to figure out what kind of care the woman had received with 
the community midwife, the obstetrician ran several tests, and asked her some questions 
about her medical history: “Did the midwife measure the belly? Was the baby growing well?”. 
The pregnant woman shrugged and said – in broken Dutch – “I guess so”. The obstetrician 
suspected that the baby might not be growing properly. I later found out that this woman 
lost her baby a few weeks later. 

Who is to blame for such losses? The main problem in Public Health, as I have tried to 
demonstrate in my thesis, is not that individuals fail, but that systems fail. Health care 
systems and social environments fail to adequately help those that are most disadvantaged. 
Therefore, we should stop pointing the blame at select professionals, or at pregnant women 
for not following a healthy lifestyle, but start understanding how we can improve the health 
care system and create healthier environments.  

This has become the idée fixe. 

There are a number of people I would like to thank for making my exploration of this idée 
fixe so worthwhile. First and foremost, I have four supervisors – from four different academic 
backgrounds – to thank. 

Eric Steegers, the obstetrician. Eric, thank you for agreeing to the wild experiment of adding 
a social scientist on board. Your main research interests lie in subjects I can barely pronounce, 
yet you gave me the space to study coordination, and other non-cellular phenomena. 



Chapter 11

230

Peter Groenewegen, the organizational scientist. Peter, you never fail to entertain me, as 
your thoughts are somehow both chaotic and so very much to the point. I always feel like 
you have my back, even in times when my choices are not necessarily in your best interest. 
I am so grateful for your support. 

Halleh Ghorashi, the anthropologist. Your drive to improve the lives of the marginalized 
is contagious, and our conversations have been some of the most rewarding experiences 
of my PhD. Thank you for your insights, your warmth, and for giving me the space to find 
my own way. 

Semiha Denktaş, the Public Health scientist. I am forever enchanted by your ‘let’s stop 
chatting and get things done’ spirit, ability to simultaneously manage a gazillion projects, 
and drive for policy relevance. You are not only on top of things, but also genuinely fun to 
work with. I am so happy that we can continue to work together after my PhD – thank you 
for inviting me to tag along to EUC.  

During my PhD I had the good fortune of spending a semester at the department of Social 
and Behavioral Sciences at Harvard School of Public Health, under the mentorship of Ichiro 
Kawachi. Ichiro, you do amazing research, seem to be endlessly curious about the world, 
and have remained so humble and approachable. Chapeau. 

I would also like to thank the members of the small PhD commission for their time and 
energy: Lex Burdorf, Pauline Meurs and Arnoud Verhoeff.

Thanks to my fellow PhDs at the department of Organizational Science, especially to the 
members of the PhD club. Geertje Corporaal – the perfect roomie – I particularly enjoyed 
trying to figure out how the academic machine works with you, and the borrels, of course. 
My buddy Floor ten Holder, Marieke van Wieringen, Annemiek van Os, Christine Moser, 
Sander Merkus, Nicol Dimitrova and Dirk Deichman – thanks for your stories, jokes and 
conversations about what life is really about. To Ida Sabelis for being an inspiration every 
since I studied COM. To my friend Carel Roessingh, for never taking academia too seriously, 
and for being so kind. 

To the secretaries at the VU and EMC – Elles Bandringa, Brenda Karsan and Jolanda 
Claessens – thank you for your endless patience and warmth and for shouldering the 
nightmare of scheduling 5-person supervisor meetings. 

Thanks to my roomies at the Erasmus Medical Center: Anke Posthumus, Sabine van Voorst 
and Amber Vos. Cheers for answering my relentless questions about disgusting bodily 



231

11

Acknowledgements

functions, for the walks along the harbor, and for joining forces in research. To Jashvant 
Poeran for your support with the mysterious PRN data set, and for joining Sevilay Temel, 
Ingrid Peters, and Babs van der Kooy in making every lunch in Rotterdam so enjoyable. 
To Adja Waelput for opening up my eyes to the world of community midwives. To Özcan 
Erdem for his patience and love for statistics – I look forward to continuing to work together. 
Gerard Bosboom, for having such statistical brain, and for having picture of Spock as his 
faculty profile picture. 

To the community midwives and obstetricians for making the time for long interviews and 
for letting me follow them around; to the many pregnant women we interviewed for letting 
us peak into their lives.  

To Lonia Jakuwbowska for being a role model by being so authoritative and kind and for 
casually mentioning – while I was still a Bachelor student – “you will probably do a PhD at 
some point, and I think you should”. To Jocelyn Ballantyne for being an amazing tutor at 
EUC and for her continuing support. 

I finished my PhD at www.artisagreece.org, where Celeste Neelen and Louise Thoonen 
offer paradise-like writing retreats at the coast of Greece. Halleh, thank you for making this 
possible – I am addicted. 

Lastly, I would like to thank my friends and family for adding so much magic to my life. To 
my girlies in Amsterdam – Milou Klasen, Lara Herpers, Steffie Schwillens and Kellie Liket. 
Thank you for being warm and critical and for choosing to make your lives awesome. Kellie 
Liket for your unpredictable thoughts, and for being so wonderfully outrageous. Thomas 
Bunnik, for your ongoing love affair with life, and for never being Mr. Nice Guy. 

Hannah Jansen Morrison, for saying to me some 10 years back “you should come study in 
the Netherlands, it’s pretty cool there”. It is. To Lynn Zebeda, for being so buoyant and for 
seeing that some things are not right in this world. To Janna Banning, for – without saying 
much – reminding me to be kind, and for always seeking out adventure. To Kido for giving 
me fuel and for giving me fire: thank you for your bottomless supply of energy, for being so 
cheeky, and for sharing your structured and wild mind with me.  

To my family: you make my heart melt. To Silvi, our adopted soul sister, for always 
understanding, your capacity to bring lightness to life while still taking it seriously, and for 
putting your soul on a canvas for everyone to see. To Mom, for having uncontrollable laughing 
fits, being so good-spirited and genuinely relaxed, and for being one of my favorite persons 



Chapter 11

232

to talk to about research. To Dad, for making me curious about the world, being a walking 
Wikipedia, and for being so warm. Daniel, for always being so frustratingly relaxed and 
content; David for being so very much himself and so disarming; Lea for being so joyous, 
silly and determined. 

To my magicians: I love you and I like you.






	Born into Inequality. Organizational and Environmental Influences on Reproductive Health = Geboren in ongelijkheid. Organisationele en omgevingsgebonden invloeden op reproductieve gezondheid
	Contents
	Chapter 1 - Introduction
	Part I - Understanding pregnancy-related behavior and birth outcomes: the influence of social environments
	Chapter 2 - The association of neighborhood social capital and ethnic (minority) density with pregnancy outcomes in the Netherlands.

Schölmerich VL, Erdem Ö, Borsboom G, Ghorashi H, Groenewegen P, Steegers EA, Kawachi I, Denktaş S.

PLoS One. 2014 May 7;9(5):e95873. doi: 10.1371/journal.pone.0095873. eCollection 2014.

PMID:
    24806505
    [PubMed - in process] 

Free PMC Article
	Chapter 3 - The association of ethnic
minority density with late
entry into antenatal care
in the Netherlands
AP Posthumus, VLN Schölmerich, EAP Steegers,
I Kawachi, S Denktaş
	Chapter 4 - Caught in the middle? How
women deal with conflicting
pregnancy-advice from
health professionals and
their social networks
VLN Schölmerich, H Ghorashi,
S Denktaş, P Groenewegen

	Part II - Vertical integration of reproductive health interventions: integrating the influence of social environments to improve reproductive health behaviors
	Chapter 5 - Reproductive health peer education for multicultural target groups Ingrid A. Peters , Vera L.N. Schölmerich , Daniëlle W. van Veen , Eric A.P. Steegers , Semiha Denktaş Journal for Multicultural Education 2014, Vol. 8 Iss: 3, pp. 162 - 178) 
	Chapter 6 - Translating the socialecological perspective into multilevel interventions: theory and practice VLN Schölmerich, I Kawachi

	Part III - Horizontal integration of midwifery and obstetrics: improving coordination between community midwives and obstetric professionals
	Chapter 7 - 3.

Improving interprofessional coordination in Dutch midwifery and obstetrics: a qualitative study.

Schölmerich VL, Posthumus AG, Ghorashi H, Waelput AJ, Groenewegen P, Denktaş S.

BMC Pregnancy Childbirth. 2014 Apr 15;14:145. doi: 10.1186/1471-2393-14-145.

PMID:
    24731478
    [PubMed - in process] 

Free PMC Article
	Chapter 8 - Bridging between professionals in perinatal care: towards shared care in the Netherlands.

Posthumus AG, Schölmerich VL, Waelput AJ, Vos AA, De Jong-Potjer LC, Bakker R, Bonsel GJ, Groenewegen P, Steegers EA, Denktaş S.

Matern Child Health J. 2013 Dec;17(10):1981-9. doi: 10.1007/s10995-012-1207-4.

PMID:
    23229171
    [PubMed - indexed for MEDLINE] 

	Chapter 9 - General discussion
	Chapter 10 - English summary | Nederlandse samenvatting
	Chapter 11 - Authors and affiliations | Manuscripts | Curriculum Vitae | PhD portfolio | About the author  | Acknowledgements
	AUTHORS AND AFFILIATIONS
	MANUSCRIPTS
	CURRICULUM VITAE – VERA LUISA NOELANI SCHÖLMERICH
	PHD PORTFOLIO: PHD TRAINING AND TEACHING
	ABOUT THE AUTHOR
	ACKNOWLEDGEMENTS


