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ABSTRACT
Objectives The rate of interventions during childbirth has 
increased dramatically during the last decades. Maternal 
anxiety might play a role in the progress of the labour process 
and interventions during labour. This study aimed to identify 
associations between anxiety in the first half of pregnancy 
and the birth process, including any interventions required 
during labour. In addition, differences in the associations by 
parity and ethnicity were explored.
Design Prospective cohort study.
Setting Primary care midwifery practices and 
secondary/tertiary care obstetric practices in Amsterdam, 
participating in the multiethnic ABCD (Amsterdam Born 
Children and their Development) study (participation rate 
96%; response 8266/12 373 (67%)).
Participants Included were women with singletons, 
alive at labour start, with a gestational age ≥24 weeks 
(n=6443).
Independent variable General anxiety (State-Trait 
Anxiety Inventory state) and pregnancy-related anxiety 
(Pregnancy-Related Anxieties Questionnaire (PRAQ)) were 
self-reported in the first half of pregnancy.
Outcomes Associations between both forms of anxiety 
and several indicators of the birth process were analysed. 
Subgroup analyses were performed for parity and ethnicity.
Results The prevalence of high general anxiety (State-Trait 
Anxiety Inventory score ≥43) and pregnancy-related anxiety 
(PRAQ score ≥P90) were 30.9% and 11.0%, respectively. 
After adjustment, in nulliparae, both general anxiety and 
pregnancy-related anxiety were associated with pain 
relief and/or sedation (OR for general anxiety 1.23; 95% CI 
1.02 to 1.48; OR for pregnancy-related anxiety 1.45; 
95% CI 1.14 to 1.85). In multiparae, general anxiety was 
associated with induction of labour (OR 1.53; 95% CI 1.16 
to 2.03) and pregnancy-related anxiety was associated with 
primary caesarean section (OR 1.66; 95% CI 1.02 to 2.70). 
Associations were largely similar for all ethnicities.
Conclusions High levels of general and pregnancy-
related anxiety in early pregnancy contribute modestly 
to more interventions during the birth process with 
similar associations between ethnic groups, but with 
some differences between nulliparae and multiparae.

INTRODUCTION
The rate of interventions during child-
birth has increased dramatically in recent 

decades. For example, in the Netherlands, 
the caesarean section rate rose from 8.1% to 
13.6% in 1993 to 2002, and 16.7% in 2010.1 2 
The rate of labour induction increased from 
15% to 21% during 2008–2013.3 Although 
the absolute incidence of caesarean section is 
higher in other western countries compared 
with the Netherlands, a similar rise in 
caesarean sections occurred in other western 
countries.4–7 

The progression of the birth process and 
concomitant interventions are associated 
with maternal characteristics such as age, 
parity, body mass index (BMI), ethnicity, 
illness and infant birth weight, as well as 
with organisational factors such as existing 
guidelines, the availability of 24 hours pain 
relief, the profession of the obstetric care 
provider (midwife vs physician) and the level 
of care (primary/secondary).8–12 Moreover, 
maternal anxiety might play a role in the 
birth process. Although one review found 
no overall association between anxiety and 
obstetric complications, specific types of 
anxiety (such as fear of childbirth) may be 
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Strengths and limitations of this study

 ► We performed a prospective study in a large 
multiethnic cohort.

 ► We used validated questionnaires to assess both 
forms of anxiety.

 ► Anxiety was measured in the first half of pregnancy.
 ► The subscale for Fear of Childbirth (FOC) within 
the Pregnancy-Related Anxiety  Inventory was not 
suitable to measure FOC  in multiparous women. 
Therefore, our  focus was on the total score on 
pregnancy-related anxiety and not on the subscales.

 ► Our data are collected in 2003 and 2004. Since 
2004 the intervention rate has increased, but there 
is no reason to assume that the association between 
anxiety and (interventions in) the birth process has 
changed.
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associated with specific complications and interventions, 
such as prolonged labour and caesarean section.13

Several studies have shown a relationship between fear 
of childbirth and duration of labour,14–16 epidural anal-
gesia17 and elective18–22 and emergency caesarean.15 23

On the other hand, other studies reported no such rela-
tionships.24–26 One explanation for these inconsistencies 
could be differences in cultural, social and organisational 
characteristics between countries. These factors can 
mediate or exacerbate the effect of anxiety on the birth 
process and on concomitant interventions. For example, 
some ethnic groups are more susceptible to stress-in-
duced neuroendocrine and inflammatory pathways, 
which could lead to adverse perinatal outcomes.27–30 Also, 
cultural and social differences between ethnic groups 
(eg, language barriers, unfamiliarity with the obstetric 
care organisation) may explain differences between 
ethnic groups regarding the influence of anxiety on the 
birth process.31–34 In addition, it is unknown whether the 
association between anxiety and the birth process differs 
between nulliparous and multiparous women as well as 
between women giving birth in primary and secondary 
care. To our knowledge, no study has investigated the 
level of care and ethnicity in the association between 
general and pregnancy-related anxiety, and the progres-
sion of birth.

Anxiety in pregnancy is associated with shorter 
gestational age and has negative implications for fetal 
neurodevelopment and child outcomes.35 Women with 
high fear of childbirth in pregnancy are at risk for psychi-
atric problems postpartum, for example, postpartum 
depression and even post-traumatic stress syndrome.35–37 
To lower the risk for those serious consequences, appro-
priate treatment is desirable. If anxiety does also have a 
detrimental effect on the birth process, there is all the 
more reason for screening early in pregnancy for anxiety. 
Screening for anxiety early in pregnancy provides suffi-
cient time for treatment or therapy for women with high 
anxiety levels.

Therefore, this study investigates the association 
between general anxiety and/or pregnancy-related 
anxiety measured during the first half of pregnancy and 
the birth process, and the interaction of this association 
with parity, ethnicity and the level of care at the start of 
labour.

METHODS
Study design and participants
Data were derived from the Amsterdam Born Children 
and their Development (ABCD) study, a large multiethnic 
prospective cohort study.38 The ABCD study is aimed at 
examining the relationship between maternal lifestyle 
and psychosocial conditions during pregnancy and the 
child’s health at birth as well as later in life. Between 
January 2003 and March 2004, participating obstetric care 
providers (midwives and hospital obstetricians; participa-
tion rate 96%) invited pregnant women in Amsterdam at 

their first antenatal visit to enrol in the ABCD. A total of 
12 373 women were approached (99% of the target popu-
lation). Within 2 weeks of this first contact, women who 
agreed to take part were sent a questionnaire, covering 
sociodemographic conditions, obstetric history and 
psychosocial conditions, including general and pregnan-
cy-related anxiety. Consent forms were also sent for the 
linkage of study data to medical records as well as to data 
from the Dutch Perinatal Registration (PRN).

A total of 8266 women (response rate 67%) filled in 
the pregnancy questionnaire at an average of 16 weeks 
gestation (IQR 14–18 weeks), and 7043 gave permission 
for perusal of their medical records. Three months after 
birth, the women who gave permission for follow-up 
(n=6854) received a questionnaire concerning, among 
other things, the course of pregnancy and delivery. A 
total of 5218 mothers filled out this questionnaire.38 
To facilitate participation by women unable to speak 
Dutch, questionnaires were also available in Turkish, 
Arabic and English, and women could also complete the 
questionnaire with the assistance of an interviewer. Partic-
ipation of foreign-born women was lower (42%–64%) 
compared with Dutch-born women (77%) but compa-
rable with response rates in other population-based, 
multiethnic studies in the Netherlands.39 In the present 
study, we included women with a singleton pregnancy, a 
gestational age ≥24 weeks and a living fetus at the start of 
labour.

Approval for the study was obtained from the Medical 
Ethical Committees of the participating hospitals and 
the Registration Committee of the Municipality of 
Amsterdam. All women gave written informed consent.

Definition and measurement of variables
General and pregnancy-related anxiety
General anxiety was assessed using the Dutch version of 
the State-Trait Anxiety Inventory (STAI).40 41 The 20 items 
regarding the state anxiety subscale were included in our 
questionnaire, with each item scored on a 4-point scale. 
The anxiety score was dichotomised in low-average (<43 
points) and high anxiety (≥43 points).42 In our sample, 
the internal consistency (Cronbach’s alpha) of the scale 
was 0.94.

Pregnancy-related anxiety was assessed using an abbre-
viated 10-item version of the Pregnancy-Related Anxieties 
Questionnaire (PRAQ).43 44 The internal consistency 
(Cronbach’s alpha) was 0.79; each item was scored on a 
4-point scale. Three aspects that can be distinguished in 
the PRAQ are ‘fear of labour’, ‘fear of bearing a physi-
cally or mentally handicapped child’ (hereafter ‘fear of 
child’) and ‘concern about one’s appearance’. In the 
present study, our focus was on the total score on preg-
nancy-related anxiety. One question was only applicable 
for nulliparous women (‘I am scared of labour and 
birth because I have never experienced this’), resulting 
in a maximum score of 40 for nulliparous women and 
36 for multiparous women. Because cut-off scores were 
not available for dichotomisation of the results from 
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this instrument, we used the 90th percentile to identify 
women with a high level of pregnancy-related anxiety.45 
This resulted in cut-off scores of 28 and 24 for nulliparous 
and multiparous women, respectively. We performed 
additional explorative analyses, using the PRAQ subscales 
‘fear of labour’ (only for nulliparous women) and ‘fear 
of child’ These were dichotomised based on the 10th 
percentile; the cut-offs for ‘fear of labour’ and ‘fear of 
child’ were 10 and 12, respectively.

Birth process and interventions
Outcome data on the birth process and interventions were 
obtained by linking our records with the PRN database. 
Validation of the PRN database has been described previ-
ously.39 The outcome variables were determined from the 
records of the Registry of Midwives, the Registry of Obste-
tricians and the Registry of Paediatricians according to 
the decision rules of the PRN.46

We defined the following outcomes:
 ► Birth process: duration of first stage of labour 

(≤12 hours/>12 hours; only available in registry 
of midwives) and  duration of second stage 
(<1.5 hours/≥1.5 hours)].

 ► Interventions: primary caesarean (yes/no), 
induction of labour (yes/no), referral during labour 
(only in the group that started labour under primary 
care (yes/no)), augmentation (yes/no), pain relief/
sedation (yes/no), secondary caesarean (yes/
no) and vaginal instrumental delivery (ventouse or 
forceps (yes/no)).

Covariates
The following covariates were included in the analyses: 
maternal age (years), ethnicity, education (years after 
primary school), prepregnancy BMI (kg/m2), parity 
(nulliparae/multiparae), smoking during pregnancy 
(yes/no), alcohol use during pregnancy (yes/no), hyper-
tensive disorders and diabetes (pre-existent or detected 
during pregnancy), gestational age at delivery (weeks), 
care at start of labour (primary/secondary) and birth 
weight (g). Ethnicity was based on the birth country of 
the participant’s mother (self-reported) and included the 
following categories: Dutch, Turkish, Moroccan, Black 
(Antillean/Aruban, Surinamese, Ghanaian or other 
African descent), other non-Western and other Western 
countries. Prepregnancy weight and height, educa-
tion, smoking and alcohol use during pregnancy were 
self-reported in the questionnaire. Parity, birth weight, 
gestational age, hypertension and diabetes were extracted 
from the PRN database. Missing data concerning parity, 
birth weight and gestational age were extracted from the 
3-month questionnaire; hypertension and diabetes were 
encoded as ‘yes’ if these diseases were reported in the 
PRN database and/or in the 3-month questionnaire.

Statistical analysis
Descriptive statistics were used to profile the sample 
characteristics according to the level of maternal general 

anxiety and of pregnancy-related anxiety. Categorical 
variables were described by percentages per category. 
Continuous variables were described using the mean 
and 95% CI if normally distributed and, if not, with the 
median and minimum and maximum values. Risks were 
presented as OR and 95% CI. Differences were tested with 
Student’s t-test or Mann-Whitney U test for continuous 
variables and Pearson’s χ2 test for categorical variables. 
Associations between high general and/or pregnancy-re-
lated anxiety compared with low anxiety were analysed for 
each outcome using multiple logistic regression analyses. 
All potential confounders were determined a priori and 
added to the regression model. We adjusted for general 
covariates: age, ethnicity, education, prepregnancy BMI, 
parity, smoking and alcohol use. To avoid overadjustment, 
we did not adjust for potential intermediate variables, 
such as hypertension, diabetes, gestational age and birth 
weight. Subgroup analyses were performed according 
to parity (nulliparous vs multiparous women), ethnicity 
(Dutch, Turkish, Moroccan and Black) and care at start 
of labour (primary/secondary care). No subgroup anal-
ysis was performed in the ethnic groups ‘other Western’ 
and ‘other non-Western’ as each of these groups repre-
sented a diverse selection of ethnicities. To formally test 
whether different associations existed for the different 
subgroups (parity, ethnicity and care at start of labour) 
between STAI or PRAQ and the birth process variables, 
interaction terms (between parity, ethnicity respectively 
care at start of labour with general and pregnancy-related 
anxiety) were added to the final model. We performed 
additional explorative analyses, using the PRAQ subscales 
‘fear of labour’ (only for nulliparous women) and ‘fear of 
child’ following the same procedure.

All analyses were performed with SPSS 21.0.

RESULTS

Response
Of the 8266 women who completed the pregnancy ques-
tionnaire, 6616 women had valid results for the STAI 
or PRAQ and outcome data. The mean STAI score 
was significantly higher in the group of women with 
missing outcome data (39.5 vs 38.2); the PRAQ scores 
were comparable. After exclusion of 173 women (with 
a multiple fetus, a gestational age ≤24 weeks or an ante-
natal death), 6443 records were available for analysis 
(figure 1). Most women completed both the STAI and the 
PRAQ (n=6335); 37 women completed only the STAI and 
71 women only the PRAQ.

Covariates according to anxiety levels
A high STAI score (further referred to as ‘high general 
anxiety’) was found in 30.9% of the sample and a high 
score on the PRAQ (further referred to as ‘high preg-
nancy-related anxiety’) in 11.1% of the sample. The STAI 
score was moderately correlated with the PRAQ score 
(Pearson’s r=0.36; p<0.001).
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High general anxiety and high pregnancy-related anxiety 
were more frequently observed in younger women, in 
women with non-Dutch ethnicities, fewer years of educa-
tion, higher prepregnancy BMIs, smoking women and 
less alcohol consumption and in women who gave birth to 
babies with lower birth weight. There were no differences 
in the rates of hypertension and gestational age between 
the high and the low anxiety groups; however, diabetes and 
secondary care at the start of labour were more frequently 
observed in women with high general anxiety. Nulliparous 
women appeared to be at lower risk for high general anxiety 
compared with multiparous women (table 1).

Outcome prevalences
The prevalences of the indicators of the birth process are 
shown in table 2.

Most prevalences were higher (p<0.05) in nulliparous 
than in multiparous women, except primary caesarean 
section (p=0.09). Most prevalences were similar in the 
different ethnicities, except for a higher prevalence 
of prolonged second stage of labour and instrumental 
delivery in Dutch women (p<0.001).

Multivariable analyses
General anxiety and parity
After adjustment, women with high general anxiety were 
more likely to receive pain relief/sedation, in which 
association was only significant in nulliparous women. 
Multiparous women were more likely to undergo induc-
tion of labour, which was not seen in nulliparae (table 2). 
Moreover, statistically significant interactions between 
parity and general anxiety were found for primary 
caesarean section and a second stage of ≥90 min: highly 

anxious multiparous women were more likely to experi-
ence these two outcomes, compared with non-anxious 
women, whereas highly anxious nulliparous women were 
at decreased risk for these outcomes.

Pregnancy-related anxiety and parity
After adjustment, women with high pregnancy-related 
anxiety were more likely to receive pain relief/sedation, 
which association was only significant in nulliparous 
women. Subgroup analysis showed an increased risk for 
primary caesarean in highly anxious multiparous women; 
however, no statistically significant interactions with 
parity were observed when formal interaction testing was 
completed (table 2).

Analyses with the subscales showed similar trends with 
one exception: fear of labour was associated with an 
increased risk for pain relief/sedation in (nulliparous) 
women, which was not the case for high ‘fear of child’ 
(see online supplementary table 1).

General and pregnancy-related anxiety and ethnicity
After adjustment, no statistically significant interac-
tions were found between general or pregnancy-related 
anxiety with ethnicity for any of the outcome measures 
(all p values≥0.12). The increased risk for pain relief/
sedation was only significant in Dutch women with high 
general or pregnancy-related anxiety.

However, subgroup analyses suggested a statistically 
significant lower risk for primary caesarean in Moroccan 
women with high general anxiety and an increased risk 
for instrumental delivery in Moroccan women with high 
general anxiety and in Turkish women with high preg-
nancy-related anxiety (table 3).

Figure 1 Flowchart of the Amsterdam Born Children and their Development study and inclusion in the current analyses.
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Table 2 Univarible and multivariable associations between general and pregnancy-related anxiety in the first half of 
pregnancy and (interventions in) the birth process, according to parity

Outcome

General anxiety Pregnancy-related anxiety

Low,
n=4400
%

High,
n=1972
%

Crude model,
OR (95% CI)

Adjusted 
model,*
OR (95% CI)

Low,
n=5697
%

High,
n=709
%

Crude model,
OR (95% CI)

Adjusted 
model,*
OR (95% CI)

Primary caesarean

    Nulliparae 5.6 3.9 0.69 
(0.47 to 0.99)

0.82 
(0.56 to 1.20)**

5.2 4.3 0.85 
(0.51 to 1.39)

1.07 
(0.64 to 1.79)

    Multiparae 5.4 7.2 1.33 
(0.97 to 1.83)

1.37 
(0.97 to 1.93)**

5.8 8.2 1.53 
(0.96 to 2.42)

1.66 
(1.02 to 2.70)

Induction†

    Nulliparae 11.7 12.2 1.07 
(0.85 to 1.35)

1.06 
(0.83 to 1.36)**

11.8 12.4 1.01 
(0.73 to 1.40)

1.03 
(0.74 to 1.45)

    Multiparae 8.2 13.4 1.74 
(1.34 to 2.25)

1.53 
(1.16 to 2.03)**

9.5 14.7 1.68 
(1.15 to 2.44)

1.38 
(0.92 to 2.07)

Referral during labour‡

    Nulliparae 52.0 53.2 1.10 
(0.90 to 1.34)

1.10 
(0.89 to 1.35)

51.7 57.5 1.30 
(0.99 to 1.71)

1.26 
(0.95 to 1.67)

    Multiparae 18.8 23.6 1.33 
(1.03 to 1.72)

1.07 
(0.81 to 1.41)

19.8 25.9 1.48 
(0.99 to 1.20)

1.17 
(0.78 to 1.78)

Augmentation†

    Nulliparae 34.5 32.5 0.93 
(0.80 to 1.10)

0.94 
(0.79 to 1.11)

34.4 33.4 0.98 
(0.79 to 1.23)

0.96 
(0.76 to 1.21)

    Multiparae 11.7 13.1 1.17 
(0.91 to 1.49)

1.10 
(0.78 to 1.31)

12.1 13.7 1.18 
(0.81 to 1.73)

1.02 
(0.68 to 1.52)

Pain relief/sedation†

    Nulliparae 21.3 26.6 1.35 
(1.14 to 1.61)

1.23 
(1.02 to 1.48)

21.9 30.2 1.59 
(1.26 to 2.01)

1.45 
(1.14 to 1.85)

    Multiparae 5.5 6.9 1.27 
(0.91 to 1.77)

1.26 
(0.88 to 1.79)

5.7 8.6 1.56 
(0.97 to 2.53)

1.61 
(0.97 to 2.68)

Secondary caesarean†

    Nulliparae 12.4 13.1 1.09 
(0.87 to 1.37)

1.02 
(0.80 to 1.30)

12.3 14.7 1.24 
(0.92 to 1.67)

1.22 
(0.89 to 1.67)

    Multiparae 5.8 6.2 1.07 
(0.76 to 1.51)

1.03 
(0.71 to 1.49)

5.9 5.9 0.92 
(0.51 to 1.65)

0.93 
(0.50 to 1.71)

First stage >12 hours§

    Nulliparae 30.5 33.1 1.12 
(0.90 to 1.39)

1.00 
(0.79 to 1.26)

31.1 31.1 1.04 
(0.77 to 1.41)

0.89 
(0.64 to 1.22)

    Multiparae 3.9 5.8 1.59 
(0.96 to 2.63)

1.43 
(0.84 to 2.45)

4.4 7.2 1.85 
(0.92 to 3.71)

1.63 
(0.78 to 3.38)

Second stage ≥90 min¶

    Nulliparae 18.4 12.6 0.64 
(0.50 to 0.82)

0.79 
(0.61 to 1.01)††

17.2 14.5 0.80 
(0.58 to 1.12)

0.95 
(0.67 to 1.35)

    Multiparae 1.3 2.0 1.51 
(0.78 to 2.94)

1.74 
(0.85 to 3.55)††

1.6 1.3 0.82 
(0.25 to 2.71)

0.95 
(0.28 to 3.24)

Instrumental delivery¶

    Nulliparae 19.6 17.1 0.87 
(0.70 to 1.07)

1.03 
(0.82 to 1.29)

19.1 17.5 0.89 
(0.66 to 1.20)

1.03 
(0.75 to 1.41)

    Multiparae 3.0 3.3 1.05 
(0.65 to 1.70)

1.16 
(0.69 to 1.93)

3.2 2.1 0.67 
(0.27 to 1.68)

0.75 
(0.29 to 1.93)

*Adjusted for body mass index, maternal age, years of education, ethnicity, smoking and alcohol.
†Excluded women with primary caesarean section.
‡Only women under primary care at start of labour.
§Excluded women with caesarean section; data available for 3533 women (only recorded in perinatal registry of midwives).
¶Excluded women with caesarean section (primary/ secondary).
**p value interaction parity and anxiety 0.018.
††p value interaction parity and anxiety 0.017.
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Analyses with the subscales showed similar trends. 
However, in Dutch women with high ‘fear of labour’, 
the risk for a first stage of labour longer than 12 hours 
and for a second stage of labour longer than 1.5 hours 
was increased. High ‘fear of child’ was not associated 
with an increased risk for any of the outcome parameters 
(see online supplementary table 2).

General and pregnancy-related anxiety and level of care
No statistically significant interactions were found 
between general or pregnancy-related anxiety with the 
level at care at the start of labour for any of the outcome 
measures (all p values≥0.07). However, in the subgroup 
analyses, the risk for pain relief/sedation was increased 
in highly anxious women who started labour in secondary 
care only (general anxiety: OR 1.26; 95% CI 1.004 to 1.58; 
pregnancy-related anxiety: OR 1.81; 95% CI 1.33 to 2.45) 
compared with those who began labour in primary care 
(general anxiety: OR 1.09; 95% CI 0.84 to 1.40; preg-
nancy-related anxiety: OR 1.17; 95% CI 0.84 to 1.63) 
(see online supplementary table 3).

The subscale analyses showed that fear of labour was 
associated with pain relief/sedation, which was not the 
case of high ‘fear of child’ (see online supplementary 
table 4).

DISCUSSION
Main findings
In this multiethnic cohort, general anxiety and preg-
nancy-related anxiety, as measured in the first half of 
pregnancy, were not associated with the progress of the 
birth process but were associated with an increased risk for 
interventions during labour. Pregnancy-related anxiety 
showed stronger associations than general anxiety. Some 
associations differed between nulliparous and multipa-
rous women, whereas largely similar associations were 
found across all ethnic groups.

Strengths and limitations
A major strength of the present study is the prospective 
design in a large multiethnic cohort. Although the partic-
ipation of non-Dutch women was lower than that of Dutch 
women, we collected data for ≥2800 non-Dutch women, 
making it possible to perform subgroup analyses in the 
four major ethnic groups in the Netherlands. However, 
the sample sizes were not large enough to prove a poten-
tial interaction effect of ethnicity and anxiety with less 
frequent outcomes. Although our sample might not be 
representative for all pregnant women in Amsterdam or 
in the Netherlands, there is no reason to assume that the 
association between anxiety and the birth process should 
be different in non-responders or in women with missing 
outcome data.

Another strength is the assessment of both general 
anxiety and pregnancy-related anxiety, using validated 
questionnaires, whereas other studies only assessed preg-
nancy-related anxiety.

A limitation of the abbreviated 10-item version of the 
PRAQ that we used is that this questionnaire has only 
been validated in nulliparous women. Because one 
item of the three-item subscale ‘fear of labour’ was not 
applicable for multiparae, the assessment of this aspect 
in multiparae was limited. Therefore, we used the total 
PRAQ score but also performed additional analyses to 
explore the aspects ‘fear of labour’ (only in nulliparous 
women) and ‘fear of getting a handicapped child’. The 
use of the total PRAQ score is in agreement with other 
questionnaires, such as the Wijma Delivery Expectancy 
Questionnaire (a frequently used questionnaire) concep-
tualised as a unidimensional instrument to measure fear 
of childbirth.47 Outcome data on the birth process and 
interventions were available from the PRN, as well as from 
a questionnaire filled out 3 months after birth by the 
mother. Combination of these two data sources resulted 
in a limited amount of missing data within the group with 
outcome data available, and there is no reason to assume 
that data were missing in a selective manner. Since the 
collection of our data in 2003–2004, the prevalence of 
interventions during labour has increased.1–3 48 Neverthe-
less, we think that the associations between anxiety and 
the birth process have remained similar.

Anxiety was measured in the first half of pregnancy, 
whereas other studies measured anxiety later in preg-
nancy.16 Little evidence is available concerning how 
anxiety in the first half of pregnancy persists and evolves 
during pregnancy, but in case of fear of childbirth/
labour, it might be possible that fear will increase during 
pregnancy because the event that is feared is unavoidable 
and slowly coming closer. Moreover, assessment of anxiety 
in the first half of pregnancy provides the opportunity to 
perform an intervention to reduce anxiety, particularly 
pregnancy-related anxiety.

Comparison with other studies
The prevalence of high general anxiety was higher in 
our study than in other Dutch studies.49 50 This can be 
explained by the large proportion of women of non-Dutch 
origin in our study.

Some studies found no association between general 
anxiety and (interventions in) the birth process,16 51 
whereas Adams et al were the only group to find a trend 
for increased risk for labour induction in general anxious 
women in a cohort of 2206 women.14 To our knowledge, 
our study is the first to show a statistically significant asso-
ciation between general anxiety and interventions during 
birth. The difference between our study and others might 
be explained by a lack of power in other studies (including 
88 and 1515 women, respectively), as well as by different 
views on the management of labour, for example, the use of 
pain relief. Moreover, the other studies did not investigate 
the association between anxiety and labour induction, as 
this is not considered to be an ‘undesirable’ outcome.

Our observed association between pregnancy-related 
anxiety and pain relief/sedation is in line with other 
studies reporting an association between fear of labour 
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and epidural analgesia.17 52 Several studies found an asso-
ciation between fear of labour and elective caesarean 
section.18–21 Unfortunately, in our data, elective caesarean 
was not coded, but only primary caesarean. Although 
we found no association between general or pregnan-
cy-related anxiety and primary caesarean, except in 
the subgroup of Moroccan women, an interaction was 
seen between parity and general anxiety, suggesting a 
decreased risk for primary caesarean in anxious nulli-
parae and an increased risk in anxious multiparae. This 
might reflect the restraint of obstetricians in the Neth-
erlands to perform an elective caesarean in nulliparae. 
In anxious multiparae with a complicated birth history, 
obstetric caregivers will be more willing to perform a 
caesarean section. Although others reported an associ-
ation between fear of labour and emergency caesarean 
section, this was not seen in our study.15 23

Several studies found a longer duration of labour in 
women with high fear of labour.14–16 We did not find such 
an association with general or pregnancy-related anxiety, 
but we did find an association with the PRAQ subscale 
‘fear of labour’ within the subgroup of nulliparous Dutch 
women. However, this result from an explorative analysis 
should be interpreted with caution. Unfortunately, in our 
study, data on the duration of the first stage of labour 
were only available in categories of 6 hours. Since we did 
not find an association with augmentation during labour 
or artificial delivery, we think that an association with the 
process of birth in our population is very unlikely.

Subgroup analyses showed some different effects in 
nulliparae and multiparae. Parity is known to be associ-
ated with the birth process, which was confirmed in the 
present study.8 10 11 The different effect of anxiety on inter-
ventions in the birth process in nulliparae and multiparae 
can be explained by physiological factors, by the woman’s 
experience during the previous labour, resulting in more 
anxiety in women with a complicated previous labour, and 
also by the information available for the care provider on 
the previous birth process. The increased risk for induc-
tion of labour in multiparae with high general anxiety 
may be due to greater confidence by obstetric caregivers 
that the induction will be successful in multiparae.53 54 An 
increased risk for referral during labour was only seen in 
nulliparous women with high ‘fear of labour’, an aspect 
of pregnancy-related anxiety. This can be explained by 
the lower a priori risk for referral in multiparae and the 
subsequent greater confidence of primary care midwives 
in a successful delivery in primary care. To our knowledge, 
this is the first study to investigate possible interactions 
with parity with regard to the impact of anxiety on the 
birth process. More research is necessary to unravel the 
factors contributing to the different effects of anxiety in 
nulliparous and multiparous women.

In contrast to our expectation, we found no stronger 
associations between general or pregnancy-related 
anxiety in the non-Dutch groups compared with the 
Dutch group. However, some indication was found for an 
increased risk for instrumental delivery in Turkish women 

with high pregnancy-related anxiety, for Moroccan 
women with high general anxiety and for a lower risk for 
primary caesarean in highly anxious Moroccan women. 
It is unlikely that these findings are explained by the lack 
of prenatal healthcare visits or language barriers because 
these factors are also seen among Moroccan and Suri-
namese women.55 However, these latter findings should 
be interpreted with caution as the subgroups were small; 
we recommend more studies in large multiethnic cohorts 
to address these questions. The large prevalence of high 
anxiety in non-Dutch women also justifies this research.

Some indications were found that the odds for pain 
relief/sedation were especially increased in anxious 
women who started labour in secondary care compared 
with primary care. This may reflect that primary care-
givers use different strategies to support anxious women 
during labour.

It is reassuring that we found no association between 
general and pregnancy-related anxiety and the progres-
sion of birth, but only with interventions. Another 
Dutch study showed that referral during labour, a 
significant intervention within the Dutch context, was 
associated with a negative recall of labour 3 years late.56 
In 2013, the need for pain relief was the most frequent 
reason (18.5%) for referral during labour.57 Therefore, 
it is worthwhile to investigate whether these interven-
tions during labour can be managed by treatment or 
therapy during pregnancy in anxious women, to avoid 
the necessity of labour-related interventions. If effective 
treatments are identified, screening for anxiety (espe-
cially pregnancy-related anxiety showing the strongest 
associations) should be implemented in prenatal care, 
at least in subgroups with an increased risk for anxiety. 
The observed high prevalence of general and pregnan-
cy-related anxiety in non-Dutch women underlines the 
relevance of screening and subsequent fear-reducing 
interventions, especially in this group.

CONCLUSION
General and pregnancy-related anxiety in the first half of 
pregnancy are not associated with prolonged or obstructed 
labour and artificial delivery and, therefore, do not appear 
to influence the progression of birth. However, high levels 
of anxiety contribute to greater use of interventions during 
labour, especially pain relief/sedation, induction of labour 
and possibly referral during labour. Although we found 
similar associations between ethnic groups, the high prev-
alence of anxiety symptoms in pregnant women with a 
migrant background justifies more research on the effect of 
interventions to reduce anxiety symptoms in ethnic groups.
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