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Abstract

Background: Examining determinants of antenatal care (ANC) is important to stimulate equitable distribution of
ANC across Europe. This study (1) compares ANC utilisation in Belgium and the Netherlands and (2) identifies
predisposing, enabling and pregnancy-related determinants.

Methods: Secondary data analysis is performed using data from Belgium, and the Netherlands. The content and
timing of care during pregnancy (CTP) tool measured ANC use. Non-parametric tests and ordinal logistic regression
are performed to gain insight in the determinants of health care use.

Results: Dutch women receive appropriate ANC more often than Belgian women. Multivariate analysis showed that
lower education, unemployment, lower continuity of care and non-attendance of antenatal classes are associated
with a lower likelihood of having more appropriate ANC.

Conclusions: Predisposing and pregnancy related variables are most important to influence the content and
timing of ANC, irrespective of the country women live in. Lower health literacy in socially vulnerable women might
explain the predisposing determinants of health care use in both countries. Stimulating accessibility to antenatal
courses or organising public education are recommendations for practice. Regarding pregnancy-related
determinants, improving continuity of care can optimise ANC use in both countries.

Background
An understanding of the individual determinants (patient-
related factors) of antenatal care (ANC) utilisation may as-
sist the pursuit of adequate levels of care recommended
for every pregnancy. ANC is important because it enables
early and continuing risk assessment, health promotion
and medical and psychosocial follow-up [1]. Despite its
value, some women do not make proper use of ANC [2].
According to Andersen and Newman ‘s health behav-

ioural model, individual determinants of health care util-
isation can be divided into predisposing, enabling [3] and

need components [4]. With respect to ANC, predisposing
determinants refer to individual characteristics which exist
prior to the pregnancy and affect the propensity to use
care. Previous studies have concluded that low maternal
age [4–7], being single [7], low educational level [6–9],
lack of a paid job [9], foreign ethnic background [6, 9] or
origin [2, 5, 8], poor language proficiency [1, 7], (little)
support from a social network [1] and lack of knowledge
of the health care system [1] are associated with inad-
equate ANC utilisation. Enabling determinants refer to
conditions which make ANC available to pregnant
women. Absence of health insurance [6, 7], planned pat-
tern of ANC [6], hospital type at booking [6], personalized
communication and knowledge of cultural practices of the
care provider [1] have been found to be associated with
inadequate ANC. The pregnancy-need component of the
determinants include pregnancy related elements explain-
ing the degree of care needed/used. Inadequate use of
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ANC seems to be related to high parity [5–7], unplanned
pregnancy [7], no previous premature birth [6], discon-
tinuity of care [8], late recognition of pregnancy [6] and
behavioral factors such as smoking during pregnancy
[6, 9].
The measurement of ANC utilisation varies across

studies, therefore results must be interpreted cautiously.
The initiation of care [1, 5–7, 9], the number of ante-
natal visits [6, 7] and several indices based on the timing
of initiation of ANC, the total number of antenatal visits
and the gestational age at birth [2, 6–8] have been used
previously to define ANC use. Since there is no consen-
sus about the number of antenatal visits [10], it is prefer-
able to take into account elements of the content and
timing of care during the pregnancy. One recent study
measured ANC more comprehensively using the content
and timing of care during pregnancy (CTP) tool [8].
Previously defined determinants of ANC use should

be interpreted in relation to the context of these studies.
In addition to individual determinants, health care util-
isation depends on resources (e.g. number of care pro-
viders available) and the organisation of the national
health care system, such as the nature of referrals be-
tween health care providers [3]. Feijen-de Jong et al.
identified the need for comparative research in several
countries with varying antenatal health care arrange-
ments as these might explain differences in the effects of
individual determinants on ANC use [6]. Therefore in
this study, we compared ANC between two groups of
ANC attendees in two different countries (Belgium and
the Netherlands) with a different health care system. In
the Netherlands, most women with uncomplicated preg-
nancies receive ANC from primary care midwives who
act as gatekeepers to secondary obstetric care [11]. They
receive fixed remunerations for follow-up during the full
length or part of the pregnancy [12]. In Belgium, most
women access an obstetrician directly for ANC as they
do not need preauthorisation to gain access to specialist
care [5]. The majority of general practitioners, specialists
and independent midwives in Belgium are paid on a fee-
for-service basis [13].
This study aims to 1) compare ANC utilisation in

Belgium and the Netherlands as measured by the CTP
tool and 2) to identify its predisposing, enabling and
pregnancy-related determinants.

Methods
Data collection
A secondary data analysis is performed using pooled
data from two studies. For Belgium, data were obtained
from a prospective observational study conducted in the
Brussels Metropolitan Region (the CTP study) [10]. Re-
cruitment occurred between April and July 2008 in nine
out of 12 hospital centres for ultrasound to which every

woman is referred. All low risk women, at the beginning
of their care trajectory (attending a first or second visit
or having a gestational age less than 16 weeks) were ele-
gible for inclusion. Data collection comprised a ques-
tionnaire about personal characteristics and pregnancy
history at the moment of recruitment, a diary recording
all antenatal visits in a structured manner (for each
visits, 6 questions needed to be filled out, for each ques-
tion closed answers were provided, women needed to
copy the code related to their answer) and bimonthly
(once in two months) telephone follow-up interviews to
record ANC use (n = 333) [10]. This study was approved
by all participating centers and from the Ethics Commit-
tee of the University Hospital UZ Brussel.
For the Netherlands, data were obtained from the

DELIVER (Dutch acronym for ‘data primary care deliv-
ery’) study. Data were gathered in a 12 month study
period in 2009-2010. The Deliver study is a descriptive
study that aimed to provide information about midwifery
care organization, accessibility of midwifery care, and
the quality of primary midwifery care in the Netherlands
[14]. Midwifery practices were recruited by using pur-
posive sampling. Three stratification criteria were used:
region (north, east, south, west), level of urbanisation
(urban or rural area), and practice type (dual or group
practice) to ensure that different types of practices in
different regions were represented. Subsequently, all
clients receiving care in the participating primary mid-
wifery practices at any moment in a 12 month study
period in 2009–2010 were eligible to participate if they
were able to understand Dutch, English, Turkish or
Arabic. The participating practices (20 of the 519
midwifery practices in the Netherlands) comprised 110
midwives and a caseload of 8200 clients per year, with
all regions of the Netherlands being represented [14].
Data collection with regard to pregnant women re-
cruited in primary care midwifery practices included up
to two questionnaires about socio-demographic charac-
teristics and ultrasound scans. One questionnaire was
administered before 34 weeks of gestation and the other
between 34 weeks of gestation and birth. In addition,
information about antenatal care utilization was gath-
ered by extracting data from electronic client records of
participating clients. This study was approved by the
Medical Ethics Committee of the VU University Medical
Center Amsterdam.More study details can be found in
the specific papers [10, 14].

Composition of the pooled data set
To have comparable inclusion criteria for the secondary
data analysis, only adult women (>18 years) residing in an
urban region (2500 or more households per km2) with a
low-risk onset of pregnancy (without pre-existing medical
complications) were eligible for inclusion. Application of
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these criteria meant a reduction of the Dutch study sample
to 632 women (Fig. 1). Because of the unbalance in the
numbers between both samples, a pooled data set was
constructed by combining the entire sample from the
Belgian study (n = 333) and a random matched sample
from the 632 women remaining in the Dutch study.
To reduce possible pre-existing differences in distribution

between both populations, predictors for antenatal care use
were used to define a comparable dataset. Our first step
was to reduce missings in the Dutch data. Multiple imput-
ation was performed for missing values with regard to
household income (97/632), using the hot deck method
[15]. Seen Chi-square analyses indicated that non-response
concerning household income depends on a woman’s occu-
pational status and educational level (p < 0.05). Missing
values of non-respondents were replaced by observed
values from a respondent similar to the non-respondent
[16] for these variables. Five imputed data sets were gener-
ated to calculate the mean household income for each non-
respondent. There were no missings in the Belgian study.
After completing the imputation in the Dutch sample

we observed that the individual characteristics of both
subsamples were distributed differently. Women in the

Belgian subsample were significantly (p < 0.05) younger
(aged ≤ 20), were more often single, more often less edu-
cated, less likely to be active on the labour market and
were more often of a foreign nationality compared to
the Dutch subsample. In the Belgian sample, women had
more often a less educated partner (p < 0.05) and more
often a partner with a foreign nationality. Furthermore,
these women more often had a low and high equivalent
income (p < 0.05) and lack of health insurance and add-
itional health insurance cover. Finally, these women were
more often multiparae (p < 0.05), had more unwanted
pregnancies, more unplanned pregnancies and attended
fewer antenatal information classes. These observed differ-
ences might potentially influence differences in health care
utilisation, therefore exact matching without replacement
[17] was conducted in order to balance the distribution of
individual characteristics between the subsamples of the
pooled data set. The units of the Dutch subsample were
ordered at random and were matched 1:1 to the units of
the Belgian subsample for two variables: educational level
[6, 7, 9] and maternal age [5–7]. These variables were
chosen because in literature they were observed to be pre-
disposing determinants of ANC use. For 321 women in
the Belgian sample we were able to match with someone
in the Dutch study. The final pooled dataset (n = 642)
therefore consisted of 321 women from Belgium and 321
from the Netherlands.

Operationalization of ANC utilisation by the CTP tool
The CTP tool (Fig. 2) considers three dimensions: the tim-
ing of initiation of care, and the number and timing of
three specific interventions during pregnancy (blood
screening, ultrasound and blood pressure measurement)
[10]. Four categories of ANC use are defined by the CTP:
inadequate, intermediate, sufficient or appropriate care.
This classification reflects the degree to which a minimum
amount of care recommended by national obstetric guide-
lines for every pregnancy was received, regardless of parity
or risk status [10]. As the CTP was developed based on
evidence about the importance of interventions in preg-
nancy and the congruence of ANC guidelines, the tool is
applicable in the Netherlands [18–21].

Potential individual determinants of ANC utilisation
The original data collection instruments used in both
studies were explored to determine the variables that
had been equivalently operationalised. The common var-
iables to form the predisposing component were age,
marital status, educational level, occupational status and
current nationality. In addition, educational level and
current nationality of the partner were examined. A vari-
able for region referred to the two original study sam-
ples: the Metropolitan Region of Brussels, Belgium and
urban regions in the Netherlands. The educational level

Fig. 1 Overview of the selection of the DELIVER subsample applying
the common inclusion criteria
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of all women was classified into three categories accord-
ing to the International Standard Classification of Edu-
cation (ISCED) [22].
The variables reflecting the enabling component were

equivalent income, health insurance cover and additional
health insurance cover. Equivalent income was calcu-
lated by using the modified Organization for Economic
Co-operation and Development (OECD) scale and clas-
sified into three categories. This scale involves adjusting
monthly household income based on its size and the age
of its members [23]. The lowest income group was de-
fined at < 60 % of the respective median national income
[24], the at-risk-of-poverty threshold [25]. The moderate
and high income groups were delineated at 60–120 %
and > 120 % of the national median equivalent net in-
come respectively.
The variables describing the pregnancy-related compo-

nent were parity, wish for pregnancy, planned preg-
nancy, continuity of care and attendance of antenatal
information classes. Continuity of care was measured by
the Continuity of Carer (COC) index, based on the
number of visits to each different health care provider
and the total number of visits [26]. The index, expressed
in percentage, was divided into two categories, with the
cut-off point < 50 % and ≥ 50 %.

Statistical analysis
For each region, the individual characteristics of the
study sample and ANC utilisation were summarised. In-
dividual characteristics and ANC utilisation were com-
pared between regions using Chi-squared tests, the
association between each of the individual characteristics
and ANC utilisation for the whole sample was deter-
mined (Chi-squared tests). Subsequently, logistic ordinal
regression analysis was used to examine the significance
of each individual characteristic in terms of its likelihood
of being given a higher CTP classification, while control-
ling for the remaining significant characteristics. Since
this was an exploratory study, backward elimination was
used (stay level: p < 0.05) [27]. Our model was constructed
in three steps in accordance with the health behaviour
model [3, 4]. The first step considered predisposing vari-
ables, the second step considered enabling factors, with
the selected predisposing variables fixed in the model, and
in the final step the pregnancy-related variables were ex-
amined while controlling for the selected predisposing
and enabling variables. In order to include other variations
between the subsamples, the variable region was fixed in
this model from the first step onwards. A Score test for
the proportional odds assumption and absence of multi-
collinearity was undertaken for each step. In addition, the

Fig. 2 outline of the Content and Timing of care in Pregnancy (CTP) tool 10. US: Ultrasound, BP: Blood Pressure, BS: Blood Screening, T: Trimester.
*Ranges based on the NICE and Belgian guideline. **Ranges based on the NICE guidelines. Inadequate: initiation of care after first trimester OR
the number of at least one intervention is less than the lower range and none of the interventions occurred more than the range. Intermediate:
initiation of care in the first trimester; the number of at least one intervention occurred less than the lower range and at least one intervention
exceeded the range. Sufficient: initiation of care in the first trimester; the number of all interventions equals at least the respective lower range but
timing of at least one intervention is not as recommended. Appropriate: initiation of care in the first trimester; the number of the interventions equals
at least the respective lower range and timing of the actions of all basic interventions is as recommended
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final model assessed the percentage of concordant pairs of
predicted probabilities and observed responses (>60 %).
Multivariate analyses were conducted in SAS 9.1, and all
other analyses were performed using SPSS Statistics 20.

Results
Characteristics of the women
The final data set consisted of 642 women. Chi-squared
tests indicated significant differences between the two
subsamples for marital status, occupational status, na-
tionality, educational level of the partner, nationality of
the partner, equivalent income, health insurance or add-
itional health insurance cover, parity, desire for preg-
nancy and attendance of antenatal information classes
(p < 0.05) (Table 1).
The majority of the women in the final data set werre

aged between 21 and 35 years (82.2 %), werre co-
habiting or married (94.1 %), employed (65.3 %), did not
have tertiary education (58.6 %). 42.1 % did not have a
foreign nationality (Table 2). Of the women, 42.1 % had
a partner with tertiary education and 25.5 % had a part-
ner with a foreign nationality.
With regard to the enabling characteristics, 70.2 % of

the women had a moderate equivalent income, 97.0 %
had health insurance cover and 32.9 % had no additional
health insurance cover.
The pregnancy-related characteristics revealed that

55.8 % of the women were multiparae. Pregnancy was
wanted for 98.0 % of the women but unplanned for
20.2 %. A lower continuity of care provider, represented
by a COC index < 50 %, was observed for 72.1 % of the
women, while 62.9 % did not attend antenatal informa-
tion classes.

Comparison of ANC utilisation between both regions
ANC utilisation differs significantly between regions
(p = 0.009) (Tables 2 and 3). According to the classifi-
cation by the CTP tool, 9.7 % of the women from the
Belgian subsample had an inadequate care trajectory
compared with 5.6 % in the Dutch subsample. Further-
more, only 45.5 % of the women in Belgium, compared
to 58.3 % of Dutch women, were assigned to the ap-
propriate ANC group (Table 3).

Individual determinants of ANC utilisation
The predisposing characteristics of occupational status
(p < 0.001), educational level and nationality of the
women (p < 0.001; p = 0.009 respectively) and their part-
ners (p < 0.001; p = 0.003 respectively) were found to be
significantly associated with ANC utilisation (Table 2).
Appropriate ANC use was higher among women with
tertiary education (61.7 %), who were employed (60.4 %)
and who were native (54.9 %) compared with women
with secondary level education (44.9 %), who were

unemployed (35.9 %) and had a foreign nationality
(43.1 %) respectively.
Concerning the enabling characteristics, results showed

that the higher the equivalent income, the higher the pro-
portion of women with appropriate ANC utilisation
(p < 0.001). More than half of the women with moder-
ate (55.0 %) or high equivalent income (63.3 %) re-
ceived appropriate ANC. This proportion was 31.3 %
among women with low equivalent income. Women
with health insurance and additional health insurance
cover received appropriate content and timing of preg-
nancy care more often than women without this coverage
(52.8 % versus 21.1 % and 57.5 % versus 40.3 % respect-
ively) (p = 0.008 and p < 0.001 respectively).
With respect to pregnancy-related characteristics, ap-

propriate care use was higher among primiparae
(58.1 %), women with a planned pregnancy (55.1 %),
women who had a COC index ≥ 50 % (59.2 %) and
women who attended antenatal information classes
(62.2 %) compared with multiparae (46.9 %), women
with an unplanned pregnancy (39.2 %), women who had
a COC index < 50 % and women who did not attend
antenatal information classes (45.8 %) respectively (p <
0.05).
In the final model of the multivariate analysis, after ad-

justment for confounding variables (Table 2), the overall
regional variable – the Belgian versus the Dutch subsam-
ples – did not remain significantly associated with ANC
use. However, four variables were significantly associated
with ANC utilisation when controlling for the other
variables. Women with no more than a secondary edu-
cation (OR: 0.60; 95 % CI 0.43–0.82) and unemployed
women (OR: 0.49; 95 % CI 0.34–0.70) had lower odds
of being assigned to a higher CTP category compared
with women with tertiary education and employment
respectively.
In the final model no enabling characteristics remained

significantly associated with the content and timing of
ANC.
Women with a COC index < 50 % (OR: 0.60; 95 % CI

0.42–0.84) and women who did not attend antenatal in-
formation classes (OR: 0.67; 95 % CI 0.47–0.94) had
lower odds of obtaining a higher CTP classification com-
pared with women with a COC index ≥ 50 % and those
attending antenatal information classes respectively.

Discussion
This study compares ANC utilisation as classified by the
CTP tool between two groups of ANC attendees in two
different countries and identified predisposing, enabling
and pregnancy-related determinants based on a pooled
data set. To our knowledge this is the first international
comparative study that has considered these three
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Table 1 Study sample characteristics, comparison between both groups of antenatal care attendees (n = 642)

Total Brussels Metropolitan Region The Netherlands

(N = 642) (N = 321) (N = 321) Chi2

(p-value)

N (row %) N (column %) N (column %)

Predisposing characteristics

Age (years) 1.000

< =20 8 (1.2) 4 (1.2) 4 (1.2)

21-35 528 (82.2) 264 (82.2) 264 (82.2)

> 35 106 (16.5) 53 (16.5) 53 (16.5)

Marital status .000

Co-habiting or married 604 (94.1) 291 (90.7) 313 (97.5)

Single 38 (5.9) 30 (9.3) 8 (2.5)

Educational level 1.000

Up to secondary 376 (58.6) 188 (58.6) 188 (58.6)

Tertiary 266 (41.4) 133 (41.4) 133 (41.4)

Occupational status .000

Employed 419 (65.3) 149 (46.4) 270 (84.1)

Unemployed 223 (34.7) 172 (53.6) 51 (15.9)

Nationality .000

Belgian/Dutch 475 (74.0) 184 (57.3) 291 (90.7)

All other nationalities 167 (26.0) 137 (42.7) 30 (9.3)

Educational level partner .001

No partner 38 (5.9) 30 (9.3) 8 (2.5)

Up to secondary 334 (52.0) 163 (50.8) 171 (53.3)

Tertiary 270 (42.1) 128 (39.9) 142 (44.2)

Nationality of the partner .000

No partner 38 (5.9) 30 (9.3) 8 (2.5)

Belgian/Dutch 441 (68.7) 170 (53.0) 271 (84.4)

All other nationalities 163 (25.4) 121 (37.7) 42 (13.1)

Enabling characteristics

Equivalent incomea .000

Low 112 (17.4) 92 (28.7) 20 (6.2)

Moderate 451 (70.2) 151 (47.0) 300 (93.5)

High 79 (12.3) 78 (24.3) 1 (0.3)

Health insurance coverage .000

Yes 623 (97.0) 302 (94.1) 321 (100.0)

No 19 (3.0) 19 (5.9) 0 (0.0)

Additional health insurance coverage .000

Yes 431 (67.1) 151 (47.0) 280 (87.2)

No 211 (32.9) 170 (53.0) 41 (12.8)

Pregnancy-related characteristics

Parity .001

Primiparae 284 (44.2) 121 (37.7) 163 (50.8)

Multiparae 358 (55.8) 200 (62.3) 158 (49.2)
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factors related to the content and timing of ANC. Un-
adjusted analysis reveal that women in urban Dutch re-
gions receive more appropriate ANC than women in the
Brussels Metropolitan Region. However, multivariate
analysis do not indicate that the region in itself is a de-
terminant of ANC utilisation when controlling for all in-
dividual characteristics. This finding makes the study
unique. Irrespective of the region, adequate content and
timing of ANC is associated with higher educational
level, employed status, higher continuity of care and at-
tendance of antenatal information classes.
Previous studies have shown that a low educational

level is associated with late initiation of ANC [7, 9], a
low number of antenatal visits [6, 28], receiving no care
at all [6] and a lower probability of being in a higher
CTP category [8]. Lack of a paid job [9] and type of oc-
cupation [29] have also been related to inadequate ANC
use. Choté et al. suggested that education may influence
ANC use due to the level of general health knowledge
and health literacy [9]. The knowledge and skills ac-
quired through education may create better access to in-
formation, stimulate receptiveness to health education
messages and thus enable to access and communicate
with health care providers [30].
The social network, which may be less extended in un-

employed women might be a mechanism explaining the
association of employment with ANC use. Information
and encouragement received through a social network
may stimulate women to use care [31, 32].
No enabling characteristics, such as income, was

retained in our final model. The compulsory universal
cover offered by health insurers, which includes basic
ANC in both Belgium [13] and the Netherlands [33] may
play a part. However, the provision of universal cover

seems to be insufficient to offset disparities in ANC util-
isation [29]. The use of health care services can be mea-
sured in terms of realised access to these services [4].
Inequitable access occurs when important structural as-
pects of society determine who receives appropriate ANC.
However, a sole focus on measures designed to alter these
aspects – such as educational level and employment status
– for the sake of promoting equitable access, is hard due
to their low mutability [4]. Other measures, such as the
promotion of health literacy and knowledge from an early
age through the education system or the training of health
professionals in communication skills to adapt to the
health literacy level of the care seeker, may encourage bet-
ter utilisation of care [34].
With regard to pregnancy-related determinants, this

study demonstrates that a lower continuity of ANC pro-
vider is associated with a lower CTP category. This index is
calculated without differentiating between the type of pri-
mary caregiver – in Belgium most often an obstetrician and
in the Netherlands a midwife. These results indicate that
the continuity of care provider is important for the appro-
priateness of care irrespective of the type of provider. At-
tending antenatal classes is related to receiving more
appropriate ANC, although the number and content of
these classes were not considered. While non-attenders are
not convinced that antenatal classes might benefit them, at-
tenders consider them to be valuable [35]. Similarly, non-
attenders may be less convinced of the importance of and
need for ANC, which may hinder appropriate ANC use.
Non-attenders of antenatal education classes are found to
come from more vulnerable groups, with a low level of
education or being unemployed [36]. Enhancing the aware-
ness of the importance of appropriate follow-up and the ad-
vantages of antenatal classes may stimulate care use.

Table 1 Study sample characteristics, comparison between both groups of antenatal care attendees (n = 642) (Continued)

Wish for pregnancyb .002

Wanted pregnancy 628 (98.0) 308 (96.3) 320 (99.7)

Unwanted pregnancy 13 (2.0) 12 (3.8) 1 (0.3)

Planned pregnancy .239

Yes 512 (79.8) 250 (77.9) 262 (81.6)

No 130 (20.2) 71 (22.1) 59 (18.4)

COCc .253

< 50 % 463 (72.1) 238 (74.1) 225 (70.1)

> =50 % 179 (27.9) 83 (25.9) 96 (29.9)

Attending antenatal information courses .000

Yes 238 (37.1) 71 (22.1) 167 (52.0)

No 404 (62.9) 250 (77.9) 154 (48.0)
a∑ incomes in the household/(1 + (x*0.5) + (y*0.3)) (x: number of adults living in the same household, y: number of children under the age of 18 years living in the
same household [modified OECD scale] [23])
bn = 641
cContinuity of Care index: COC ¼

X
n2j −n

n n−1ð Þ [26]
Bold values signify significant findings P<0.05
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Table 2 Study sample characteristics, chi-squared test reporting significance level for association with antenatal care utilisation,
ordinal regression analysis reporting adjusted OR for being assigned into a higher CTP category

Antenatal care utilisation classified by the CTP tool P value Adjusted OR

Inadequate Intermediate Sufficient Appropriate χ2 test

(N = 49) (N = 46) (N = 214) (N = 333)

Total (column %) N (row %) N (row %) N (row %) N (row %)

Predisposing characteristics

Age (years) 0.32(a) (b)

≤20 8 (1.2) 0 0 6 (75.0) 2 (25.0)

21–35 528 (82.2) 41 (7.8) 40 (7.6) 172 (32.6) 275 (52.1)

>35 106 (16.5) 8 (7.5) 6 (5.7) 36 (34.0) 56 (52.8)

Marital status 0.14(a) (b)

Co-habiting or married 604 (94.1) 44 (7.3) 45 (7.5) 197 (32.6) 318 (52.6)

Single 38 (5.9) 5 (13.2) 1 (2.6) 17 (44.7) 15 (39.5)

Occupational status <0.001

Employed 419 (65.3) 20 (4.8) 26 (6.2) 120 (28.6) 253 (60.4)

Unemployed 223 (34.7) 29 (13.0) 20 (9.0) 94 (42.2) 80 (35.9) 0.49 (0.34-0.70)

Educational level <0.001

Up to secondary 376 (58.6) 35 (9.3) 33 (8.8) 139 (37.0) 169 (44.9) 0.60 (0.43-0.82)

Tertiary 266 (41.4) 14 (5.3) 13 (4.9) 75 (28.2) 164 (61.7)

Nationality 0.009 (b)

Belgian/Dutch 475 (74.0) 29 (6.1) 36 (7.6) 149 (31.4) 261 (54.9)

All other nationalities 167 (26.0) 20 (12.0) 10 (6.0) 65 (38.9) 72 (43.1)

Educational level partner <0.001 (b)

No partner 38 (5.9) 5 (13.2) 1 (2.6) 17 (44.7) 15 (39.5)

Up to secondary 334 (52.0) 33 (9.9) 30 (9.0) 120 (35.9) 151 (45.2)

Tertiary 270 (42.1) 11 (4.1) 15 (5.6) 77 (28.5) 167 (61.9)

Nationality of the partner 0.003 (b)

No partner 38 (5.9) 5 (13.2) 1 (2.6) 17 (44.7) 15 (39.5)

Belgian/Dutch 441 (68.7) 27 (6.1) 29 (6.6) 133 (30.2) 252 (57.1)

All other nationalities 163 (25.4) 17 (10.4) 16 (9.8) 64 (39.3) 66 (40.5)

Region 0.009

Brussels Metropolitan 321 (50.0) 31 (9.7) 26 (8.1) 118 (36.8) 146 (45.5) 0.90 (0.64-1.26)

Urban Dutch regions 321 (50.0) 18 (5.6) 20 (6.2) 96 (29.9) 187 (58.3)

Enabling characteristics

Equivalent income <0.001 (b)

Low 112 (17.4) 17 (15.2) 9 (8.0) 51 (45.5) 35 (31.3)

Moderate 451 (70.2) 29 (6.4) 33 (7.3) 141 (31.3) 248 (55.0)

High 79 (12.3) 3 (3.8) 4 (5.1) 22 (27.8) 50 (63.3)

Health insurance cover 0.008(a) (b)

Yes 623 (97.0) 46 (7.4) 46 (7.4) 202 (32.4) 329 (52.8)

No 19 (3.0) 3 (15.8) 0 (0.0) 12 (63.2) 4 (21.1)

Additional health insurance <0.001 (b)

Yes 431 (67.1) 24 (5.6) 29 (6.7) 130 (30.2) 248 (57.5)

No 211 (32.9) 25 (11.8) 17 (8.1) 84 (39.8) 85 (40.3)
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Cross-border data-sharing enabled the study of ANC
utilisation in two countries. However there are some
limitations to the study. The number of variables used in
this study was restricted by the variables equally exam-
ined and operationalised in the original studies [8, 14].
For example, origin or ethnicity could not be examined
in this study due to different operationalization of the
variables in both datasets, although previous studies
have identified these variables as important determinants
of ANC use [2, 5, 6, 8, 9]. These differences in the data
sets could lead to possible bias of the results. Further-
more, it would be valuable to extend the set of determi-
nants with more elements of the health care system (eg
main care provider, reimbursement system) to unravel

their role in relation to antenatal care utilisation. In both
studies only women that seek care were included. There-
fore we are unable to draw conclusions in this specific
group of women.

Conclusions
While it could be expected that the country women live
in, with a specific health care system, would have an im-
pact on the appropriateness of antenatal care use, per-
sonal characteristics seemed to have a larger impact.
The results of our study demonstrate that educational
level and employment status are important factors in
obtaining appropriate content and timing of ANC in
both regions. One way to promote appropriate ANC and

Table 2 Study sample characteristics, chi-squared test reporting significance level for association with antenatal care utilisation,
ordinal regression analysis reporting adjusted OR for being assigned into a higher CTP category (Continued)

Pregnancy-related characteristics

Parity 0.042 (b)

Primiparae 284 (44.2) 19 (6.7) 16 (5.6) 84 (29.6) 165 (58.1)

Multiparae 358 (55.8) 30 (8.4) 30 (8.4) 130 (36.3) 168 (46.9)

Wish for pregnancyd 0.51(a) (b)

Wanted pregnancy 628 (98.0) 49 (7.8) 44 (7.0) 210 (33.4) 325 (51.8)

Unwanted pregnancy 13 (2.0) 0 (0.0) 2 (15.4) 4 (30.8) 7 (53.8)

Planned pregnancy 0.013 (b)

Yes 512 (79.8) 35 (6.8) 34 (6.6) 161 (31.4) 282 (55.1)

No 130 (20.2) 14 (10.8) 12 (9.2) 53 (40.8) 51 (39.2)

COCe 0.041

<50 % 463 (72.1) 42 (9.1) 39 (7.8) 158 (34.1) 227 (49.0) 0.60 (0.42-0.84)

≥50 % 179 (27.9) 7 (3.9) 10 (5.6) 56 (31.3) 106 (59.2)

Attending antenatal information classes <0.001

Yes 238 (37.1) 11 (4.6) 7 (2.9) 72 (30.3) 148 (62.2)

No 404 (62.9) 38 (9.4) 39 (9.7) 142 (35.1) 185 (45.8) 0.67 (0.47-0.94)
aThe condition for the chi-squared test for larger contingency tables was not met: valid if less than 20 % of the expected numbers are under 5 and the minimum
expected count is less than 1 37

bNot included in the final model of ordinal logistic regression analysis
c∑ incomes in the household/(1 + (x*0.5) + (y*0.3)) (x: number of adults living in the same household, y: number of children under the age of 18 years living in the
same household [modified OECD scale] [23]
dn = 641
eContinuity of Care index: COC ¼

X
n2j −n

n n−1ð Þ [26]
Bold values signify significant findings P<0.05

Table 3 Comparison of antenatal care utilization between regions (N = 642)

Total Brussels Metropolitan Region Urban Dutch regions p-value χ2 test

(N = 642) (N = 321) (N = 321)

N (column %) N (column %) N (column %)

Content and Timing of Pregnancy care

Inadequate 49 (7.6) 31 (9.7) 18 (5.6) 0.009

Intermediate 46 (7.2) 26 (8.1) 20 (6.2)

Sufficient 214 (33.3) 118 (36.8) 96 (29.9)

Appropriate 333 (51.9) 146 (45.5) 187 (58.3)

Bold values signify significant findings P<0.05
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influence practice would be to introduce measures en-
couraging women to attend antenatal classes, for ex-
ample by providing classes free of charge to socially
vulnerable women. The organisation of public education
about the (importance of ) antenatal care is another rec-
ommendation for practice. Furthermore, it is important
to systematically create maternal health care models in
which the continuity of care provider is ensured. All are
modifiable factors that will contribute to more appropri-
ate care use and can be considered by perinatal health
care practitioners.
This is the first study measuring received content and

timing of care in pregnancy (CTP) across countries. Des-
pite the value of this study, more cross-border studies
are required including other/more countries with vary-
ing health care systems. A pan-European approach
would be appropriate in order to perform collaborative
research aiming at increasing the uptake of antenatal
care. Further other individual determinants, such as ori-
gin, social network and health beliefs with regard to
pregnancy and care could be examined. These future
studies should also use a larger sample including women
residing in both urban and non-urban regions. To
achieve this, systematic and routine data collection that
provides information on elements of the CTP tool and
the individual characteristics of pregnant women will be
required.

Abbreviations
ANC, antenatal care; CTP-tool, content and timing of care in pregnancy tool

Acknowledgements
We want to thank all women that agreed to participate in the initial studies
in order to make this comparison possible. Furthermore we want to thank
the Vrije Universiteit Brussel and the VU University Medical Center,
Amsterdam to make this international comparison possible.

Funding
We obtained no funding for the study conducted in this paper.

Availability of data and materials
The data used in this paper is a secondary data analysis, therefore data
cannot be shared.

Authors’ contributions
All authors have actively contributed, read and approved the content of this
manuscript. JVdB, EFdJ, TK, KP and KB contributed to the conception and
design of the study. Data preparation was done by JVdB, EFdJ, KP and KB.
JVdB, KP and KB contributed to the data analysis. JVdB, EFdJ, KP and KB
critically interpreted the data. JVdB, EFdJ, KP and KB have been involved in
drafting the manuscript and critical revision, TK revised it critically. All authors
gave final approval of the version to be published.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
For the initial study in Belgium and The Netherlands ethical approval was
obtained.

For the initial Belgian study, we obtained ethical approval from all
participating sites and from the Ethics Committee of the University Hospital
UZ Brussel, prior to the start of the study. All women gave their consent to
participate. Reference 2006/084.
The Medical Ethics Committee of VU University Medical Center, Amsterdam
approved the study protocol of the DELIVER study, including written
informed consent. Reference: 2009/284.

Author details
1Organisation, Policy and social Inequalities in Health care (OPIH),
Department of Medical Sociology and Health Sciences, Vrije Universiteit
Brussel, Brussels, Belgium. 2Department of Nursing and Midwifery, Nursing
and Midwifery Research Unit, University Hospital Brussel, Laarbeeklaan 101,
1090 Brussels, Belgium. 3Department of Midwifery Science, AVAG, Groningen
and EMGO Institute for Health and Care Research, VU University Medical
Center, Amsterdam, The Netherlands. 4Interuniversity Centre for Health
Economics Research, Vrije Universiteit Brussel, Brussels, Belgium.

Received: 15 October 2015 Accepted: 24 June 2016

References
1. Boerleider AW, Wiegers TA, Mannien J, Francke AL, Deville WL. Factors

affecting the use of prenatal care by non-western women in industrialized
western countries: a systematic review. BMC Pregnancy Childbirth. 2013;
13:81.

2. Martinez-Garcia E, Olvera-Porcel MC, Luna-Del Castillo JD, Jimenez-Mejias E,
Amezcua-Prieto C, Bueno-Cavanillas A. Inadequate prenatal care and
maternal country of birth: a retrospective study of southeast Spain. Eur J
Obstet Gynecol Reprod Biol. 2012;165:199–204.

3. Andersen R, Newman JF. Societal and individual determinants of medical
care utilization in the United States. Milbank Mem Fund Q Health Soc. 1973;
51:95–124.

4. Andersen RM. Revisiting the behavioral model and access to medical care:
does it matter? J Health Soc Behav. 1995;36:1–10.

5. Baker EC, Rajasingam D. Using Trust databases to identify predictors of late
booking for antenatal care within the UK. Public Health. 2012;126:112–6.

6. Feijen-de Jong EI, Jansen DE, Baarveld F, van der Schans CP, Schellevis FG,
Reijneveld SA. Determinants of late and/or inadequate use of prenatal
healthcare in high-income countries: a systematic review. Eur J Public
Health. 2012;22:904–13.

7. Heaman M, Bayrampour H, Kingston D, Blondel B, Gissler M, Roth C, et al.
Migrant women's utilization of prenatal care: a systematic review. Matern
Child Health J. 2013;17:816–36.

8. Beeckman K, Louckx F, Putman K. Content and timing of antenatal care:
predisposing, enabling and pregnancy-related determinants of antenatal
care trajectories. Eur J Public Health. 2013;23:67–73.

9. Chote AA, Koopmans GT, Redekop WK, de Groot CJ, Hoefman RJ, Jaddoe
VW, et al. Explaining ethnic differences in late antenatal care entry by
predisposing, enabling and need factors in The Netherlands. The
Generation R Study. Matern Child Health J. 2011;15:689–99.

10. Beeckman K, Louckx F, Masuy-Stroobant G, Downe S, Putman K. The
development and application of a new tool to assess the adequacy of the
content and timing of antenatal care. BMC Health Serv Res. 2011;11:213.

11. Feijen-de Jong EI, Baarveld F, Jansen DE, Ursum J, Reijneveld SA, Schellevis
FG. Do pregnant women contact their general practitioner? A register-
based comparison of healthcare utilisation of pregnant and non-pregnant
women in general practice. BMC Fam Pract. 2013;14:10.

12. de Geus M., Cadée F. Midwifery in the Netherlands. 2012. [Koninklijke
Nederlandse Organisatie van Verloskundigen] Royal Dutch Organisation of
Midwives.

13. Gerkens S, Merkur S. Belgium: Health system review. Health Syst Transit.
2010;1(25):1–266.

14. Mannien J, Klomp T, Wiegers T, Pereboom M, Brug J, de Jonge A, et al.
Evaluation of primary care midwifery in The Netherlands: design and rationale
of a dynamic cohort study (DELIVER). BMC Health Serv Res. 2012;12:69.

15. Mander A, Clayton D. Hotdeck imputation. Stata Technical Bulletin. 1999;51:32–4.
16. Andridge RR, Little RJ. A Review of Hot Deck Imputation for Survey Non-

response. Int Stat Rev. 2010;78:40–64.
17. Stuart EA. Matching methods for causal inference: A review and a look

forward. Stat Sci. 2010;25:1–21.

Vanden Broeck et al. BMC Health Services Research  (2016) 16:337 Page 10 of 11



18. NVOG. Richtlijnen. Basis prenatale zorg. 2002. available at: http://www.nvog-
documenten.nl/richtlijn/doc/download.php?id=637

19. NVOG. Kwaliteitsnormen - PRENATALE SCREENING OP FOETALE
AFWIJKINGEN. Versie 1.0. 2005. available at: http://www.nvog-documenten.
nl/index.php?pagina=/richtlijn/item/pagina.php&richtlijn_id=521

20. Rijksinstituut voor Volksgezondheid en Milieu. Draaiboek Prenatale
Screening Infectieziekten en Erytrocytenimmunisatie. 2014. available at
http://www.rivm.nl/Documenten_en_publicaties/Professioneel_Praktisch/
Draaiboeken/Preventie_Ziekte_Zorg/Draaiboek_Prenatale_Screening_
Infectieziekten_en_Erytrocytenimmunisatie_pdf

21. Verstappen WHJM, Jans SMPJ, Van Egmond N, Van Laere A, Schippers-van
Mourik MM, Labots-Vogelesang SM, et al. Landelijke Eerstelijns
Samenwerkings Afspraak Anemie tijdens zwangerschap en kraamperiode.
Huisarts Wet. 2007;50(7):S17–20. KNOV.

22. ISCED. International Standard Classification of Education. I S C E D 1997.
UNESCO-UIS. 2006. http://www.uis.unesco.org/Education/Pages/
international-standard-classification-of-education.aspx.

23. OECD. What are equivalence scales? Available at: http://www.oecd.org/eco/
growth/OECD-Note-EquivalenceScales.pdf.

24. European Commission: Eurostat. National mean and median income by
household type. Available at: http://appsso.eurostat.ec.europa.eu/nui/show.
do?dataset=ilc_di04&lang=en.

25. European Commission: Eurostat. Living conditions in 2008. 17 % of EU27
population at risk of poverty. Available at: http://ec.europa.eu/eurostat/
documents/2995521/5049294/3-18012010-AP-EN.PDF/bb59a7d6-f374-44d1-
8a20-23877fd35202.

26. Bice TW, Boxerman SB. A quantitative measure of continuity of care. Med
Care. 1977;15:347–9.

27. Cary NC. SAS/STAT® 9.22 User's Guide. SAS Institute Inc. 2010.
28. Beeckman K, Louckx F, Putman K. Determinants of the number of antenatal

visits in a metropolitan region. BMC Public Health. 2010;10:527.
29. Simoes E, Kunz S, Munnich R, Schmahl FW. Association between maternal

occupational status and utilization of antenatal care Study based on the
perinatal survey of Baden-Wuerttemberg 1998-2003. Int Arch Occup Environ
Health. 2006;79:75–81.

30. Solar O, Irwin A. A conceptual framework for action on the social
determinants of health. Social Determinants of Health Discussion Paper 2
(Policy and Practice). Geneva: WHO Press, World Health Organization; 2010.

31. Deri C. Social networks and health service utilization. J Health Econ. 2005;24:
1076–107.

32. Lin N. Building a Network Theory of Social Capital. Connections. 1999;22:28–51.
33. Schäfer W, Kroneman M, Boerma W, van den Berg M, Westert G, Devillé

W, et al. The Netherlands: Health system review. Health Syst Transit.
2010;12(1):1–229.

34. Parker RM, Ratzan SC, Lurie N. Health literacy: a policy challenge for
advancing high-quality health care. Health Aff (Millwood). 2003;22:147–53.

35. Murphy TS. An exploration of the attitudes of attenders and non-attenders
towards antenatal education. Midwifery. 2010;26:294–303.

36. Fabian HM, Radestad IJ, Waldenstrom U. Characteristics of Swedish women
who do not attend childbirth and parenthood education classes during
pregnancy. Midwifery. 2004;20:226–35.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Vanden Broeck et al. BMC Health Services Research  (2016) 16:337 Page 11 of 11

http://www.nvog-documenten.nl/richtlijn/doc/download.php?id=637
http://www.nvog-documenten.nl/richtlijn/doc/download.php?id=637
http://www.nvog-documenten.nl/index.php?pagina=/richtlijn/item/pagina.php&richtlijn_id=521
http://www.nvog-documenten.nl/index.php?pagina=/richtlijn/item/pagina.php&richtlijn_id=521
http://www.rivm.nl/Documenten_en_publicaties/Professioneel_Praktisch/Draaiboeken/Preventie_Ziekte_Zorg/Draaiboek_Prenatale_Screening_Infectieziekten_en_Erytrocytenimmunisatie_pdf
http://www.rivm.nl/Documenten_en_publicaties/Professioneel_Praktisch/Draaiboeken/Preventie_Ziekte_Zorg/Draaiboek_Prenatale_Screening_Infectieziekten_en_Erytrocytenimmunisatie_pdf
http://www.rivm.nl/Documenten_en_publicaties/Professioneel_Praktisch/Draaiboeken/Preventie_Ziekte_Zorg/Draaiboek_Prenatale_Screening_Infectieziekten_en_Erytrocytenimmunisatie_pdf
http://www.uis.unesco.org/Education/Pages/international-standard-classification-of-education.aspx
http://www.uis.unesco.org/Education/Pages/international-standard-classification-of-education.aspx
http://www.oecd.org/eco/growth/OECD-Note-EquivalenceScales.pdf
http://www.oecd.org/eco/growth/OECD-Note-EquivalenceScales.pdf
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di04&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=ilc_di04&lang=en
http://ec.europa.eu/eurostat/documents/2995521/5049294/3-18012010-AP-EN.PDF/bb59a7d6-f374-44d1-8a20-23877fd35202
http://ec.europa.eu/eurostat/documents/2995521/5049294/3-18012010-AP-EN.PDF/bb59a7d6-f374-44d1-8a20-23877fd35202
http://ec.europa.eu/eurostat/documents/2995521/5049294/3-18012010-AP-EN.PDF/bb59a7d6-f374-44d1-8a20-23877fd35202

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data collection
	Composition of the pooled data set
	Operationalization of ANC utilisation by the CTP tool
	Potential individual determinants of ANC utilisation
	Statistical analysis

	Results
	Characteristics of the women
	Comparison of ANC utilisation between both regions
	Individual determinants of ANC utilisation

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

