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ABSTRACT
Background: Much research has focused on identifying predictors of late antenatal care initiation. Many of these predictors 
(e.g., young age, migration background, socioeconomic position) are impossible to modify, illustrating the need to explore other 
interventions.
Objectives: This study aims to investigate inequalities in antenatal care initiation and assess whether early pregnancy recogni-
tion may reduce these inequalities.
Methods: Data from Generation R were used (N = 4196), a population-based birth cohort study in Rotterdam, The Netherlands. 
The association of gestational age at pregnancy recognition with the timing of antenatal care initiation and associations of in-
dividual and socioeconomic factors with the timing of antenatal care initiation were assessed using linear regression analyses. 
G-methods were used to estimate the reduction of the inequalities in antenatal care initiation if everyone would have recognised 
the pregnancy within 6 weeks.
Results: Participants who recognised their pregnancy within 6 weeks (81.7%) had their first antenatal care visit 1.3 weeks (95% 
confidence interval [CI] −1.6, −0.9) earlier than those who recognised their pregnancy after 6 weeks. All individual and socioec-
onomic factors were associated with the timing of antenatal care initiation. Modelling a scenario where pregnancy recognition 
occurred within 6 weeks reduced inequalities in antenatal care initiation timing across several groups: age < 20 versus 30–35 
(−0.4 weeks, 95% CI −0.7, −0.2), first-generation migrants versus no migration (−0.1 weeks, 95% CI −0.2, 0.0), unplanned/am-
bivalent versus planned pregnancies (−0.4 weeks, 95% CI −0.6, −0.2), lower versus higher educational attainment (−0.1 weeks, 
95% CI −0.2, 0.0), unemployed versus employed (−0.1 weeks, 95% CI −0.2, 0.0), low versus high household income (−0.1 weeks, 
95% CI −0.3, 0.0), renters versus homeowners (−0.1 weeks, 95% CI −0.2, 0.0), and high versus low neighbourhood deprivation 
(−0.1 weeks, 95% CI −0.2, −0.1).
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Conclusions: Early recognition of pregnancy may help reduce the impact of socio-economic inequalities in the timely initiation 
of antenatal care.

1   |   Background

For long, it is known that early and adequate prenatal care is essen-
tial to reduce perinatal complications, such as preterm birth [1, 2]. 
The World Health Organization recommends at least eight visits, 
and the first visit should be within thirteen weeks of pregnancy 
[3]. Early antenatal care is important to assess the gestational age, 
which improves the management of preterm birth, prolonged 
pregnancy or complications later in pregnancy [4]. Early care 
initiation is also essential for timely screening of anaemia and ru-
bella, assessing Rh and AB0 blood typing, offering non-invasive 
genetic testing and addressing potential risk factors such as high 
body mass index and domestic violence [5]. Furthermore, consid-
ering the tremendous impact of circumstances during pregnancy, 
timely education of pregnant people regarding healthy behaviours, 
including nutrition, supplement intake, smoking and alcohol ces-
sation and exercise, is similarly essential [5].

In the Netherlands, antenatal care is generally accessible. All ex-
penses, except travel costs, are covered by the basic health care 
fund, and specific government arrangements guarantee free 
obstetric care for pregnant people without health insurance [6]. 
Still, in 40% of the births in Rotterdam, a multi-ethnic city with 
considerable social and perinatal health inequalities [7], antena-
tal care started only after ten weeks of pregnancy [8]. Previous 
research pointed at several predictors for a late antenatal care 
initiation, including young age, single parenthood, lower socio-
economic position, migration background, mental health prob-
lems, poorer language ability and higher parity [9–14]. Notably, 
many of these factors are also associated with an increased risk 
of preterm birth [15, 16]. These findings underline the ‘Inverse 
Care Law’, describing that those most in need of care often have 
the least access to it [17].

Thus far, most studies have evaluated a wide range of predictors 
for late antenatal care initiation without discerning between fac-
tors that are and are not modifiable [9–14]. A potentially important 
modifiable reason for late antenatal care initiation is late recogni-
tion of the pregnancy [18, 19]. A study in the United States showed 
that participants who recognised the pregnancy early (within 
6 weeks after the first day of the last menstrual period) were 6 
times more likely to initiate antenatal care timely (< 12 weeks of 
gestation) than those with later pregnancy recognition, after ad-
justment for socioeconomic variables [18]. Therefore, this study 
aims to investigate predictors in the timing of antenatal care ini-
tiation and assess whether some of these inequalities would be re-
duced had everyone recognised the pregnancy early.

2   |   Methods

2.1   |   Study Population

The Generation R Study is a multi-ethnic, population-based, 
prospective cohort from foetal life onwards. This cohort has 

previously been described in detail [20, 21]. Briefly, all preg-
nant women residing in Rotterdam with a planned delivery 
date between April 2002 and January 2006 were invited to 
participate, and 9778 (response rate 61%) women enrolled. 
All participants with information on gestational age at an-
tenatal care initiation were included, leading to an ana-
lytical sample of 4196 participants (Figure  S1). Most study 
variables were obtained via questionnaires available in Dutch, 
English, and Turkish. Additional support for verbal trans-
lation was available in Arabic, Portuguese, and French, if 
needed [22].

2.2   |   Measures

2.2.1   |   Antenatal Care Initiation

Information about the timing of antenatal care initiation was de-
rived from electronic patient files (Micronatal) of 23 midwifery 
practices in Rotterdam for participants with an expected date 
of birth between April 2002 and December 2004 [23, 24]. The 
gestational age was determined by ultrasound. The gestational 
age at antenatal care initiation was used as a continuous vari-
able indicating the gestational age in weeks at the first visit. We 
additionally created a dichotomous variable indicating whether 
initiation was within or after 14 weeks' gestation, which illus-
trates the number of pregnancies that did not meet the recom-
mendations of the Dutch Society of Obstetrics and Gynaecology 
(NVOG) for basic antenatal care at the time of data collec-
tion [25].

2.2.2   |   Time of Pregnancy Recognition

Gestational age at pregnancy recognition was measured using a 
self-report questionnaire at the first research visit. Participants 
reported to the question: ‘At how many weeks of pregnancy did 
you know you were pregnant? (based on the first day of your last 
menstrual period or pregnancy dating)’. Early pregnancy recog-
nition was defined as recognition within 6 weeks since the first 
day of the last menstrual period.

2.2.3   |   Predictors

Individual predictors included age, relationship status, migra-
tion background, pregnancy intention, mental illness, Dutch 
language skills and parity since they were previously iden-
tified as predictors for late antenatal care initiation [9–13]. 
Other variables are socioeconomic factors, such as education, 
employment, household income, housing and neighbourhood 
deprivation [14]. In addition, we studied cognitive functioning 
because it is related to someone's health literacy skills [26]. A 
detailed description of the measured predictors can be found 
in Table S1.
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2.3   |   Statistical Analyses

The inequalities, that is the associations between the predictors 
and timing of antenatal care initiation, were estimated using 
linear regression models. The reference level was the predic-
tor level with the earliest antenatal care initiation, for exam-
ple ‘30–35 years’ in age, or ‘high’ in educational attainment, to 
ensure that the inequality was always positive to simplify the 
interpretation. We were not interested in a potential causal ef-
fect of the predictors on timing of antenatal care initiation via a 
mechanism of timing of pregnancy recognition, which would be 
obtained when using mediation methods. From a public health 
point of view, it would be too complicated or even impossible 
to intervene on age, relationship status, migration background 
or socioeconomic position for people to initiate antenatal care 
earlier. Early pregnancy recognition might be a factor that may 
have a causal relationship with timing of antenatal care initia-
tion, is amenable to intervention and may reduce inequalities in 
antenatal care initiation. We therefore assessed the effect of early 
pregnancy recognition on timing of antenatal care initiation 
using linear regression analyses adjusted for all predictors (age, 
migration background, relationship status, pregnancy intention, 
mental illness, Dutch language skills, parity, education, employ-
ment, household income, housing, neighbourhood deprivation 
and cognitive functioning). We used this model to estimate the 
reduction in inequalities in antenatal care initiation if everyone 
in our study population had recognised the pregnancy early 
(i.e., within 6 weeks). By comparing the timing of antenatal care 
initiation with the hypothetical intervention (i.e., had all par-
ticipants recognised the pregnancy within 6 weeks) and without 
the hypothetical intervention (i.e., timing of pregnancy recogni-
tion as it appears in the data), the reduction in the inequalities 
driven by the predictors was estimated [27]. Bootstrapping with 
1000 iterations was used to calculate the 95% confidence inter-
vals (CI). This design is also called a hypothetical intervention 
[27] because we used data from an observational study to esti-
mate the counterfactuals, that is what would have happened if 
we had intervened so that all participants would recognise the 
pregnancy within 6 weeks of gestation.

Three causal assumptions apply with respect to the intervention 
and the outcome [28]. First, exchangeability refers to no resid-
ual confounding or bias in the association between pregnancy 
recognition and the timing of antenatal care initiation. We, 
therefore, adjusted for all predictors as potential confounders. 
Second, positivity means that the probability of receiving the 
intervention (early pregnancy recognition) conditional on the 
covariates must be greater than 0. This was tested by estimating 
propensity scores in a model of the non-imputed dataset with 
early pregnancy recognition as a dichotomous outcome and all 
the covariates as predictors. As the participant with the small-
est propensity score had a score of 0.217 to receive the interven-
tion, the positivity assumption was satisfied. Third, consistency 
requires the intervention to be clearly defined. In practice, our 
intervention would require sexually active participants of repro-
ductive age to take a pregnancy test in case of pregnancy suspi-
cion (e.g., their menstruation did not start in the week that they 
expected). This would be complicated for those with an irregular 
cycle, thereby potentially violating the consistency assumption. 
To relax this assumption, we repeated the analyses in only those 
with a regular cycle (28 days plus or minus 4 days) in sensitivity 

analyses [29]. All analyses were conducted in IBM SPSS version 
28 and R statistical software version 4.2.1.

2.4   |   Missing Data

Before analyses, multiple imputations were performed to replace 
the missing values in the predictors (ranging from 1.1% to 36.2%) 
and timing of pregnancy recognition (25.5%) using multivariate 
imputation by chained equations  [30]. We created 50 imputed 
datasets with 100 iterations. In addition to the study variables, 
we used body mass index at intake, gestational age at intake, and 
Apgar score 5 min after birth as predictors for imputation [31].

2.5   |   Ethics Approval

The Medical Ethics Committee of Erasmus MC in Rotterdam, the 
Netherlands, has approved the study following the Declaration 
of Helsinki of the World Medical Association (December 17, 
2001, MEC 198.782/2001/31). Written informed consent was ob-
tained from all participants.

3   |   Results

The participants were, on average, 29.1 (SD 5.3) years old. The 
first antenatal care visit was, on average, at 12.9 (SD 3.7) weeks, 
and 81.4% of the participants started antenatal care in the first 
14 weeks of pregnancy. The pregnancy was, on average, rec-
ognised at 5.4 (SD 2.3) weeks, and most participants recognised 
their pregnancy within 6 weeks. A detailed description of the 
analytical sample and the total study population is shown in 
Table 1 and Table S2.

Participants who recognised their pregnancy within 6 weeks 
had their first visit in antenatal care 1.3 weeks earlier (95% CI 
−1.6, −0.9) than those who recognised their pregnancy later 
than 6 weeks (βadjusted − 0.6, 95% CI −1.0, −0.3). In addition, all 
predictors were associated with the timing of antenatal care ini-
tiation (Table 2). The associations were most prominent for age, 
migration background, pregnancy intention, Dutch language 
skills, parity, educational attainment, employment, household 
income and neighbourhood deprivation.

Hypothetically, intervening on pregnancy recognition 
(≤ 6 weeks) reduced the inequalities in antenatal care initiation. 
The most substantial reductions were observed for age, migra-
tion background, pregnancy intention, education, employment, 
household income, housing and neighbourhood deprivation. 
Table 2 and Figure 1 show the inequality before and after the 
intervention and the corresponding reductions.

Sensitivity analyses that include only participants with a regu-
lar cycle (n = 2360) are shown in Table S3. Participants who rec-
ognised their pregnancy within 6 weeks had their first visit in 
antenatal care 1.1 weeks (95% CI −1.6, −0.7) earlier than those 
who recognised their pregnancy after 6 weeks (βadjusted = −0.5, 
95% CI −0.9, 0.0). All predictors remained associated with 
the timing of antenatal care initiation. Hypothetically inter-
vening on pregnancy recognition reduced the inequalities for 
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TABLE 1    |    General characteristics of the participants (non-imputed dataset).

Total (N = 4196)
Antenatal care 

visit ≤ 14 weeks (n = 3417)
Antenatal care 

visit > 14 weeks (n = 779)

Number (%) Number (%) Number (%)

Individual predictors

Age (years)

< 20 239 (5.8) 140 (4.2) 99 (12.8)

20–25 769 (18.5) 584 (17.3) 185 (23.8)

25–30 1142 (27.5) 940 (27.9) 202 (26.0)

30–35 1506 (36.3) 1319 (39.1) 187 (24.1)

≥ 35 490 (11.8) 387 (11.5) 103 (13.3)

Migration background

No 1908 (49.4) 1711 (53.2) 197 (30.3)

2nd generation 610 (15.8) 498 (15.5) 112 (17.2)

1st generation 1348 (34.9) 1007 (31.3) 341 (52.5)

Relationship status

With partner 3196 (84.2) 2725 (86.4) 471 (73.7)

Single 598 (15.8) 430 (13.6) 168 (26.3)

Pregnancy Intention

Planned 2454 (69.0) 2139 (72.4) 315 (52.2)

Unplanned and wanted 638 (17.9) 491 (16.6) 147 (24.4)

Unplanned and 
ambivalent

465 (13.1) 324 (11.0) 141 (23.4)

Mental illness

No 1845 (61.9) 1559 (61.4) 286 (65.0)

Ever 770 (25.8) 673 (26.5) 97 (22.0)

Recent 365 (12.2) 308 (12.1) 57 (13.0)

Dutch language skills

Sufficient 2400 (68.2) 2085 (71.0) 315 (54.1)

Reasonable 728 (20.7) 578 (19.7) 150 (25.8)

Insufficient 391 (11.1) 274 (9.3) 117 (20.1)

Socioeconomic predictors

Educational attainment

High 910 (24.1) 815 (25.9) 95 (15.0)

Medium 1892 (50.1) 1605 (51.0) 287 (45.3)

Low 977 (25.9) 726 (23.1) 251 (39.7)

Employment

Yes 2174 (71.6) 1935 (75.1) 239 (52.0)

No 862 (28.4) 641 (24.9) 221 (48.0)

(Continues)
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pregnancy intention, migration background and neighbourhood 
deprivation.

4   |   Comment

4.1   |   Principal Findings

The aims of this study were to investigate predictors for late an-
tenatal care initiation and to assess whether hypothetically inter-
vening in early pregnancy recognition could reduce inequalities 
in the timing of antenatal care initiation. Our study showed that 
almost one out of five pregnant participants started antenatal care 
after 14 weeks of pregnancy during the study period (2002–2006) 
in Rotterdam. Participants who recognised their pregnancy 
within the first six weeks had their first visit in antenatal care 
on average 4.4 days earlier than those who recognised their preg-
nancy later than 6 weeks. All examined predictors were associ-
ated with the timing of antenatal care initiation, with the strongest 
associations for age, migration background, pregnancy intention, 
parity, educational level, household income, employment, neigh-
bourhood deprivation and Dutch language skills. Hypothetically, 

intervening on early pregnancy recognition ≤ 6 weeks may reduce 
the socioeconomic inequalities.

4.2   |   Strengths of the Study

Strengths of this study include the novel statistical methods, 
the large availability of relevant variables and the large, rep-
resentative sample. The analytical sample (n = 4196) had char-
acteristics similar to the total population (N = 9778; Table S2), 
eliminating the need for propensity score weighting. Although 
inclusion in Generation R was aimed at the first trimester, 
enrolment remained possible until birth, ensuring that those 
with a late antenatal care initiation were still eligible for par-
ticipation [20].

4.3   |   Limitations of the Data

The reliance on self-reported pregnancy recognition limited the 
analyses. This may be subject to recall bias or socially acceptable 
answers, which may have diluted the associations. In addition, 

Total (N = 4196)
Antenatal care 

visit ≤ 14 weeks (n = 3417)
Antenatal care 

visit > 14 weeks (n = 779)

Number (%) Number (%) Number (%)

Household income

High 1886 (59.5) 1704 (63.4) 182 (37.6)

Medium 598 (18.9) 490 (18.2) 108 (22.3)

Low 686 (21.6) 492 (18.3) 194 (40.1)

Housing

Own home 1626 (50.8) 1466 (54.0) 160 (33.1)

Rented home 1572 (49.2) 1249 (46.0) 323 (66.9)

Neighbourhood deprivation

Low 1336 (32.2) 1181 (35.0) 155 (20.0)

Medium 1367 (33.0) 1134 (33.6) 233 (30.1)

High 1445 (34.8) 1058 (31.4) 387 (49.9)

Cognitive functioning (IQ)

≥ 85 2001 (74.8) 1759 (77.4) 242 (60.3)

70–85 521 (19.5) 405 (17.8) 116 (28.9)

< 70 153 (5.7) 110 (4.8) 43 (10.7)

Pregnancy awareness

Early pregnancy recognitiona

No 572 (18.3) 410 (15.8) 162 (30.2)

Yes 2554 (81.7) 2180 (84.2) 374 (69.8)

Menstrual cycle

Irregular or unknown 1836 (43.8) 1408 (41.2) 428 (54.9)

Regular 2360 (56.2) 2009 (58.8) 351 (45.1)
aEarly pregnancy recognition was defined as recognition within 6 weeks since the first day of the last menstrual period.

TABLE 1    |    (Continued)
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TABLE 2    |    Differences in timing of entry in antenatal care in weeks between the levels of predictors, and the reduction of these differences after 
implementing a hypothetical intervention on early pregnancy recognition (N = 4196).

Predictor

Without intervention With intervention Reduction

Difference β (95% CI) Difference β (95% CI) Difference β (95% CI)

Age (years)

< 20 3.0 (2.3, 3.6) 2.6 (1.9, 3.2) −0.4 (−0.7, −0.2)

20–25 1.0 (0.7, 1.3) 0.9 (0.6) −0.1 (−0.2, 0.0)

25–30 0.3 (0.1, 0.6) 0.2 (−0.1, 0.4) −0.1 (−0.2, −0.1)

30–35 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

≥ 35 0.7 (0.4, 1.1) 0.6 (0.3, 1.0) −0.1 (−0.2, 0.0)

Migration background

No 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

2nd generation 1.0 (0.6, 1.3) 0.8 (0.5, 1.2) −0.1 (−0.2, 0.0)

1st generation 1.5 (1.3, 1.8) 1.4 (1.2, 1.7) −0.1 (−0.2, 0.0)

Relationship status

With partner 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

Single 1.4 (1.1, 1.8) 1.3 (1.0, 1.7) −0.1 (−0.3, 0.0)

Pregnancy Intention

Planned 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

Unplanned and wanted 1.1 (0.8, 1.5) 1.0 (0.7, 1.3) −0.1 (−0.2, 0.0)

Unplanned and ambivalent 2.1 (1.8, 2.5) 1.8 (1.4, 2.2) −0.4 (−0.6, −0.2)

Mental illness

No 0.3 (0.0, 0.7) 0.4 (0.0, 0.7) 0.0 (−0.1, 0.1)

Ever 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

Recent 0.4 (1.2, 0.6) 0.4 (0.1, 0.6) 0.0 (−0.1, 0.1)

Dutch language skills

Sufficient 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

Reasonable 0.7 (0.3, 1.0) 0.7 (0.3, 1.1) 0.0 (−0.1, 0.1)

Insufficient 1.3 (0.8, 1.8) 1.2 (0.7, 1.7) −0.1 (−0.3, 0.1)

Parity

0 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

1 0.1 (−0.1, 0.4) 0.2 (−0.1, 0.4) 0.0 (0.0, 0.1)

2 0.8 (0.4, 1.2) 0.8 (0.4, 1.2) 0.0 (−0.2, 0.1)

≥ 3 1.6 (0.9, 2.3) 1.4 (0.7, 2.2) −0.2 (0.5, 0.2)

Educational attainment

High 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

Medium 0.4 (0.2, 0.7) 0.4 (0.2, 0.7) 0.0 (−0.1, 0.0)

Low 1.5 (1.2, 1.8) 1.4 (1.1, 1.7) −0.1 (−0.2, 0.0)

Employment

Yes 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

No 1.6 (1.4, 1.9) 1.5 (1.2, 1.7) −0.1 (−0.2, 0.0)

(Continues)



508 Paediatric and Perinatal Epidemiology, 2025

we lacked information about the participants' knowledge con-
cerning antenatal care and sexual and reproductive health in 
general, which may be a confounder in the intervention model. 
Furthermore, one of the assumptions of this causal study design 
is consistency, which means that the hypothetical intervention 
must be well-defined. In practice, an intervention that ensures 
everyone will recognise the pregnancy within 6 weeks does 
not exist, potentially violating the consistency assumption. To 
reduce the possibility of bias, we performed sensitivity analy-
ses among participants who had a regular cycle because they 
would be more likely to know when they missed their period. 
The sensitivity analyses showed only reductions in inequalities 
in antenatal care initiation for pregnancy intention, migration 
background and neighbourhood deprivation, indicating that our 
initial results may have been slightly overestimated. Finally, 
this study was conducted in a country with universal access to 
healthcare for about 99% of the population [32]. As a result, the 
findings may be less generalisable to areas without universal 
healthcare, where barriers such as financial and geographical 
accessibility may play a larger role [33].

4.4   |   Interpretation

In line with other studies, our results suggest that the inequality 
in antenatal care initiation could be reduced if the pregnancy 
was recognised in a timely manner [18, 19]. Most (> 80%) of our 
participants recognised the pregnancy within 6 weeks, and they 
initiated antenatal care 4.4 days earlier. Early care is essential 
to provide prompt education on healthy behaviours and to as-
sess gestational age and embryonal growth in a timely manner, 
which strongly impacts pregnancy outcomes [4, 5, 34, 35]. Most 

people use home tests to detect a pregnancy [36]. Home preg-
nancy tests are readily available in drug stores, pharmacies, 
grocery stores and online retailers. Still, ensuring timely recog-
nition may be challenging for several reasons. Firstly, some indi-
viduals may face barriers to accessing home pregnancy tests due 
to costs of purchasing them or the ability to reach a store [36]. 
Secondly, even though most manufacturers claim that home 
pregnancy tests are 99% reliable, this is lower in practice due to 
user errors or testing too early [37]. Thirdly, recognising a preg-
nancy requires knowledge of the reproductive system, which 
may be more limited in people with lower socioeconomic po-
sition [38–40]. Finally, some people may feel ambivalent about 
a potential pregnancy and delay testing due to fear of the result 
or the need for time to consider the options if pregnant [36]. In 
a recent pilot study, free home pregnancy tests were provided 
to people with increased risk of delayed pregnancy recognition 
(i.e., young people, people with irregular menses and those who 
recently had a second trimester induced abortion). The results 
showed that self-testing was feasible and acceptable, with many 
participants expressing an intention to continue testing after the 
study [41]. Together, these and our results suggest that providing 
information and free home pregnancy tests to a specific group of 
people with an increased risk of delayed pregnancy recognition 
may help to reduce inequalities in the timing of antenatal care 
initiation.

The results of our study suggest that early pregnancy recognition 
may partly reduce inequalities in antenatal care initiation, sug-
gesting that other mechanisms may also occur. Based on analy-
ses in the same dataset as the current study, Choté et al. (2011) 
focused on ethnic inequalities in early antenatal care initiation. 
They reported that mothers with a migration background were 

Predictor

Without intervention With intervention Reduction

Difference β (95% CI) Difference β (95% CI) Difference β (95% CI)

Household income

High 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

Medium 0.9 (0.7, 1.2) 0.8 (0.6, 1.1) −0.1 (−0.2, 0.0)

Low 2.1 (1.8, 2.3) 1.9 (1.6, 2.2) −0.1 (−0.3, 0.0)

Housing

Own home 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

Rented home 1.2 (1.0, 1.5) 1.2 (0.9, 1.4) −0.1 (−0.2, 0.0)

Neighbourhood deprivation

Low 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

Medium 0.7 (0.4, 0.9) 0.6 (0.3, 0.8) −0.1 (−0.2, 0.0)

High 1.5 (1.2, 1.8) 1.4 (1.1, 1.7) −0.1 (−0.2, −0.1)

Cognitive functioning (IQ)

> 85 0.0 (Reference) 0.0 (Reference) 0.0 (Reference)

70–85 0.8 (0.5, 1.1) 0.8 (0.5, 1.1) 0.0 (−0.1, 0.1)

< 70 1.4 (0.9, 1.9) 1.4 (0.9, 1.8) 0.0 (−0.2, 1.1)

TABLE 2    |    (Continued)
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FIGURE 1    |    Differences in timing of antenatal care initiation in weeks between the levels of predictors, and the reduction of these differences 
after implementing a hypothetical intervention on early pregnancy recognition (N = 4196). The black dots indicate the beta-coefficients before (with 
dark blue confidence intervals) and after (with light blue confidence intervals) implementing the hypothetical intervention. The black dots without 
confidence intervals (positioned at 0) indicate the reference groups.
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more likely to be less educated, less likely to be employed, and 
relatively more likely to be multiparous. These factors were 
also predictors for a later antenatal care initiation in our study. 
Additional adjustments for enabling factors (educational level 
and employment), predisposing factors (age, parity, relationship 
status, pregnancy intention) and behavioural factors (folic acid 
intake, maternal smoking, alcohol use) showed a reduction in 
the ethnic inequalities in antenatal care initiation [25]. Together 
with our findings, this suggests that antenatal care initiation is 
affected by a complex interplay of many different factors, causal 
factors of which are hard to distinguish from correlational 
factors.

Other explanations underlying inequalities are mainly derived 
from qualitative studies. The results of these studies suggested 
that some people postpone their first appointment because they 
felt healthy, had other responsibilities or did not feel it was ur-
gent [19, 42]. This is in line with research from non-Western 
countries showing that some people do not perceive a pregnancy 
as a health condition [43]. In addition, some people want to avoid 
antenatal care because they are afraid of judgement or stigma 
[19]. This occurs notably for young people and those with am-
bivalent feelings towards an (unintended) pregnancy [19], two 
predictors that were also identified in our study. Finally, having 
difficulties navigating antenatal healthcare, particularly when 
encountering a language barrier as identified in our study, may 
also lead to delayed access [42]. These mechanisms may inadver-
tently appear to place the responsibility for late antenatal care 
initiation on women. However, a Cochrane review showed that 
one of the most important factors in using antenatal care is the 
perception of having a positive experience, meaning that care is 
caring, culturally sensitive, and respectful [44]. The same review 
also suggested that healthcare providers want to deliver care in 
such a way, but they are sometimes limited by lack of time (due 
to organisational tasks) and training. Therefore, improving the 
healthcare structure, using professional interpreters, increasing 
the cultural sensitivity of professionals and offering a range of 
social services may be needed to ensure that the care provided 
meets the needs of pregnant people [45].

5   |   Conclusions

In this population-based birth cohort in Rotterdam, significant 
inequalities in antenatal care initiation were observed, many 
of which were driven by socioeconomic factors. These dispar-
ities are concerning as they may contribute to the persistence 
or even exacerbation of health inequalities across generations. 
Importantly, our results suggest that intervening on early preg-
nancy recognition may reduce, though not eliminate, these in-
equalities. Therefore, it is recommended that people at risk of 
unintended pregnancy and people from socioeconomically dis-
advantaged groups be supported in early pregnancy recognition, 
for example by providing free tests and education, which is also 
in line with promoting preconception care.
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