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ABSTRACT

Introduction: To gain more insight into psychological mechanisms associated with fear of childbirth (FoC), this study exam-
ined the relationship between intolerance of uncertainty (IU) and FoC in nulliparous and multiparous pregnant women, as well
as the moderating role of maternal parity in this relationship, and the role of inhibitory IU and prospective IU in relation to FoC.
Methods: Validated Dutch versions of the Wijma Delivery Expectations Questionnaire version A (W-DEQ-A) and the Intolerance
of Uncertainty scale (IUS-12) were filled out by 410 nulliparous and multiparous pregnant women. Statistical analyses in this
cross-sectional study included correlation analyses and (multivariate) linear regression analyses.

Results: A significant, positive correlation was found between IU and FoC (p =0.425, p <0.001; b =1.533, p <0.001). Multivariate
linear regression identified multiple variables contributing significantly to the level of FoC, with IU remaining the strongest pre-
dictor, both for the total group and for nulliparous and multiparous women separately. Maternal parity was not found to moderate
the relationship between IU and FoC. Both inhibitory IU and prospective IU were significantly, positively associated with FoC.
Conclusion: Higher levels of IU are positively associated with higher levels of FoC in both nulliparous and multiparous women.
Psychological treatment targeting FoC may benefit from focusing on managing uncertainty and increasing psychological flex-
ibility. Future research is needed to better understand the role of IU in FoC during pregnancy, in order to increase maternal
mental health and improve (post-partum) mother-child relationships.

1 | Introduction the baby dying or being handicapped, being embarrassed about

one's own appearance while giving birth, and/or fear of the un-

For many women, experiences of pregnancy and childbirth are
accompanied by both positive and negative emotions. A sub-
group of these women suffers from a substantial fear of giving
birth (fear of childbirth [FoC], also known as tocophobia), with
prevalence rates ranging from 14% to 80% [1], with an average
prevalence rate of 11%, depending on differences between coun-
tries, varying definitions of FoC and differences in the measure-
ment of FoC [2]. FoC appears to be multifaceted, including fear
of pain, lack of support, loss of autonomy and control, fear of
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known [2, 3].

Women with higher levels of FoC experience more emotional
distress during pregnancy, and FoC is also associated with in-
trapartum risks, such as a longer birth duration [4], higher rates
of elective caesarean birth [5], and an increased risk of emer-
gency caesarian [6]. Furthermore, FoC is associated with more
negative birth experiences [7], difficulties in the mother-infant
relationship, and postpartum depression [8]. Likewise, FoC is
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associated with a six-fold increased risk of posttraumatic stress
disorder after childbirth [9], with experienced lack of control
during birth as a key risk factor [10]. Birthing people with FoC
may even attempt to avoid pregnancy or decide to terminate
their pregnancy [11].

In prior research, psychosocial and obstetric factors associated
with FoC have been frequently studied. For example, low lev-
els of social support and a poor partner relationship have been
associated with higher levels of FoC. Also, a long duration of
infertility, previous miscarriages, and maternal age are related
to higher levels of FoC [11, 12]. Another thoroughly studied pre-
dictor of FoC is parity. In general, FoC appears to be more com-
mon in nulliparous women as compared to multiparous women
[1, 13, 14]. In addition to demographic and obstetric factors
influencing FoC, psychological factors also contribute signifi-
cantly to FoC. For example, anxious personality types, previous
sexual abuse, and any traumatic experience in health care gen-
erally, negatively affect one's stress response, increasing activity
of the limbic system and impacting control from the neocortex
[15]; all are associated with FoC [16].

Originally, anxiety disorders were distinguished as separate
concepts. In the past years, however, focus has shifted to trans-
diagnostic factors, which surpass the specific characteristics of
different disorders, and are thought to be causally related to the
onset, development, maintenance, and/or recovery of multiple
mental disorders [17, 18]. Lately, there has been growing interest
in the concept of intolerance of uncertainty (IU) as a transdiag-
nostic factor in relation to FoC. The core definition of IU is a dis-
positional fear of the unknown [19]. Intolerance of uncertainty
is involved in various anxiety disorders, including generalized
anxiety disorder, obsessive compulsive disorder, panic disorder,
social anxiety, posttraumatic stress and health anxiety [19, 20]. It
has been conceptualized as a multidimensional concept, includ-
ing inhibitory IU and prospective IU [21], which may be related
to different forms of psychopathology. Prospective IU refers to
cognitive perceptions of threat pertaining to future uncertainty
(e.g., “Unforeseen events upset me greatly”), whereas inhibitory
1IU refers to behavioral inhibition in the face of uncertainty (e.g.,
“The smallest doubt can stop me from acting”) [21, 22].

Since being pregnant inevitably means some level of uncer-
tainty, individuals experiencing uncertainty as highly distress-
ing are likely to experience some degree of birth-related anxiety
[23]. Especially for women with anxiety, these uncertainties are
difficult to deal with. Until now, only a few studies have focused
on identifying transdiagnostic factors relevant to FoC. Both trait
anxiety and anxiety sensitivity have been identified as relevant
transdiagnostic mechanisms in FoC [13, 24]. Likewise, one
study found higher levels of IU to be associated with increased
FoC [25]. However, more research is needed to gain insight into
these associations.

Thus, to better understand transdiagnostic psychological mech-
anisms related to FoC, we examined the association between IU
and FoC in nulliparous and multiparous women, and whether
maternal parity moderates this relationship. In addition, since
the behavioral component (inhibitory IU) and the cognitive
component of TU (prospective IU) could be related to FoC in
their own way, we examined these concepts separately.

2 | Materials and Methods
2.1 | Participants and Procedure

Nulliparous and multiparous women with sufficient ability to
read Dutch and/or English were eligible to participate in the
current study. Pregnant women were informed about the study
via flyers at an urban hospital (Haaglanden Medical Centre;
HMC) and a community midwifery practice in The Hague
(HMC Verloskundigen), as well as via Internet (website HMC,
social media). When interested, they received additional in-
formation about the study via e-mail. If they agreed to partic-
ipate by signing an informed consent, they received an e-mail
in their third trimester with a personalized link to the online
questionnaires. Data were collected between July 2020 and
January 2022.

2.2 | Measures

The online survey consisted of questions about psychosocial,
demographic, and pregnancy-related topics. The questionnaires
were completed without a specific time limit and without inter-
ference from the researcher.

2.2.1 | Demographic and Medical Characteristics

A self-report form was used to collect the following information:
age, marital status, presence and level of partner (support), level
of education, country of birth, parity, pregnancy term, type of
received care, complications during current pregnancy, whether
the current pregnancy was planned for and desired, experience
of previous birth (if applicable), preferred mode of birth, and
whether the participant has had professional help during this
pregnancy because of psychological complaints.

2.2.2 | Fear of Childbirth

FoC was measured with the Wijma Delivery Expectations
Questionnaire version A (W-DEQ-A), a self-report question-
naire assessing FoC in pregnant women, based on their cog-
nitive appraisal and expectancies about the delivery [26]. The
W-DEQ-A is, to date, the most frequently used questionnaire
[27] and the golden standard to assess FoC [28]. The W-DEQ-A
consists of 33 items, scored on a six-point scale, with a total score
ranging from 0 to 165. Higher scores are indicative of increased
FoC. Examples of items are “How do you think your labour and
delivery will turn out as a whole?” and “How do you think you
will feel during the labour?”. Internal consistency is found to
be high (Cronbach's «=0.87) [26], displaying good psychometric
properties of the W-DEQ-A.

2.2.3 | Intolerance of Uncertainty

The validated Intolerance of Uncertainty Scale Short Form
(IUS-12) [29] was used to measure the level of IU. The TUS-12
is derived from the Intolerance of Uncertainty Scale (IUS, 27
items) [30] and has two factors, including inhibitory IU (five
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items, e.g., “When it's time to act, uncertainty paralyses me”)
and prospective IU (seven items, e.g., “I can't stand being taken
by surprise”). Items are scored on a five-point scale (1 =strongly
disagree; 5=strongly agree), and a total scale score can be
used [31], with higher scores representing greater intolerance
of uncertainty. The Dutch version of the IUS-12 has excellent
psychometric properties in clinical and non-clinical samples
(2=0.88-0.94) [30].

2.2.4 | Posttraumatic Stress Disorder

To measure the level of posttraumatic stress symptoms and to
obtain a preliminary indication for the presence of a posttrau-
matic stress disorder (PTSD), the Dutch version of the PTSD
checklist for DSM-5 (PCL-5) [32] was used. This is a 20-item
self-report measure assessing the 20 symptoms of PTSD, ac-
cording to DSM-5. Participants rate the severity of their post-
traumatic symptoms in the past month on a five-point scale
from 0 (“not at all”) to 4 (“extremely”). The cut-off value is
met when they report at least one B item (questions 1-5), one
C item (questions 6-7), two D items (questions 8-14), and two
E items (questions 15-20). Psychometric evaluation showed a
strong internal consistency (a¢=0.94) [33]. Since PTSD may be
related to FoC independently of the type of trauma (obstet-
ric, health care trauma or other types of psychotrauma), we
chose not to differentiate between various types of trauma as
sources of PTSD but instead to focus on the symptoms that
result from trauma.

2.3 | Statistical Analyses

Descriptive statistics were used to assess frequencies of re-
sponses for study and demographic variables. All basic as-
sumptions were checked for variables used in the analyses [34].
Spearman's correlation analyses were conducted to estimate
the strengths of associations between FoC, IU (subscales),
and posttraumatic stress symptoms. Bivariate linear regres-
sion analyses were used to investigate which demographic,
psychosocial, obstetric, and pregnancy-related variables were
associated with FoC. Subsequently, variables associated with
FoC with p-values <0.05 were entered in a multivariate linear
regression model, using a forward method, to assess their in-
dependent association with FoC, using a continuous score on
the W-DEQ-A as the dependent outcome measure. The vari-
ables “Evaluation of birth plan” and “Preferred birth mode”
were recoded into dummy variables: the subgroup of patients
that had a positive evaluation of the birth plan was compared
to the subgroup of patients not having a positive evaluation
of the birth plan (i.e., having either a negative, neutral or no
evaluation of the birth plan); and the subgroup of patients not
having a preferred birth mode was compared to the subgroup
of patients that did have a preferred birth mode (i.e., either
a vaginal birth or a caesarian birth). Furthermore, to assess
a possible moderating role of maternal parity in the relation-
ship between IU and FoC, the interaction term between parity
and IU was entered in the multivariate model as a separate
variable as well. Finally, multiple regression analysis was
used to investigate the separate relationships between inhibi-
tory IU and prospective IU respectively, and the level of FoC.

All analyses were performed using SPSS for Windows version
26.0 [35].

3 | Results
3.1 | Participant Characteristics

In total, 435 nulliparous and multiparous women agreed to par-
ticipate in our study, of whom 410 (94%) completed the survey.
See Table 1 or relevant demographic and medical characteris-
tics of the study population. Nulliparous women reported sig-
nificantly higher levels of FoC, in comparison to multiparous
women. Likewise, nulliparous women reported significantly
higher levels of intolerance of uncertainty, both prospective IU
and inhibitory IU (see Table 2).

3.2 | The Relationship Between IU and FoC in
Nulliparous and Multiparous Women

The present study showed a significant, positive correlation
between IU and FoC (p=0.425, p<0.001; b=1.533, p<0.001).
Higher scores on IU were associated with higher levels of FoC.
The data showed that IU explained a similar proportion of FoC
for both nulliparous (R?=0.242) and multiparous (R>=0.211)
pregnant women.

Bivariate linear regression analysis was used to select relevant
demographic and medical variables for the multivariate model.
The bivariate analyses showed that IU, a positive evaluation
of the birth plan, the level of posttraumatic stress symptoms,
preference regarding birth mode, planned pregnancy, age, and
maternal parity, were all significantly related to FoC (p <0.05).
These variables explained together 31% of the variance in FoC
(R2=0.309; F=23.653, p<0.001).

As shown in Table 3, in multivariate linear regression, IU was
most strongly associated with FoC (8=1.230; t(397)=38.11,
p<0.001). When calculated for both nulliparous (§=1.183;
t(180)=5.38, p<0.001) and multiparous women (B=1.316;
t(210)=6.09, p<0.001) separately, IU remained the strongest,
significant predictor of FoC. In this model, no other variables
remained significant for nulliparous women, except planned
pregnancy, whereas for multiparous women several variables
still contributed to the level of FoC (i.e., a positive evaluation
of the birth plan, having no preferences regarding birth mode,
and age).

Finally, the data showed no interaction effect between IU and
maternal parity (p=0.527), which means that in this study,
parity was not found to moderate the relationship between ITU
and FoC.

3.3 | Prospective and Inhibitory IU in Relation
to FoC

Explorative analyses of the subscales of the IUS-12 showed a sig-
nificant, positive correlation between both prospective IU and
FoC (p=0.410, p<0.001), and inhibitory IU and FoC (p=0.362,
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TABLE1 | Participant characteristics total sample. TABLE1 | (Continued)
Variable N=410 % Variable N=410 %
Age (years), mean (SD) 32.63 (4.41) Vaginal delivery 343 83.7
Gestational age (weeks), mean (SD) 31.59 (4.44) Ceasarean section 26 6.3
Parity No preference 41 10.0
Nulliparous 190 46.3 Psychological help during pregnancy?
Multiparous 220 53.7 Yes 58 14.1
Country of birth No 352 85.9
The Netherlands 333 81.2 2Educational levels: low-middle =none, primary school and preparatory
secondary education, senior general secondary education, secondary vocational
Other country 77 18.8 education and pre-university education; high =higher professional education
and (post)university education.
Type of participant
HMC participant 199 48.5 p<0.001). Linear regression analyses confirmed a significant as-
Social medi ticipant 1 515 sociation between both prospective IU (8 =2.464; t(399)=10.51,
oclal media participan : p<0.001), and inhibitory TU (8=2.710; £(399)=9.39, p <0.001),
Type of received care in relation to FoC.
Midwife 201 49.0
Gynecologist 164 40.0 4 | Discussion
Shared care 45 11.0

The aim of the present study was to investigate the association
Educational level® between intolerance of uncertainty and FoC, and whether this
Low-middle 36 21.0 relationship was different for prospective IU and inhibitory IU.
Additionally, the potential moderating role of maternal parity in
High 324 79.0 the relationship between IU and FoC was studied.
Relationship status
Overall, this study shows that in both nulliparous and mul-
Supportive partner 390 95.1 tiparous women, IU is associated with higher levels of FoC.
No (supportive) partner 20 4.9 Moreover, IU proved to be most strongly associated with FoC,
when compared to biographic, medical and psychological vari-
ables also included in this study. Subgroup analyses showed
Yes 354 86.3 FoC to be more prevalent in nulliparous women, which is in
line with multiple previous studies [1, 36]. Moreover, our find-
ings are in line with previous research identifying predisposing
Pregnancy desired personality traits and possible mechanisms of childbirth-related
fear in pregnant women. Consistent with Rondung et al., who
identified intolerance of uncertainty as a relevant mechanism
No 4 1.0 in understanding FoC, we also found that IU is closely tied to
the level of FoC in both nulliparous and multiparous women.
Likewise, IU was shown to be associated with pregnancy-
Positive effect 115 28.0 related anxiety [37, 38]. IU may contribute to a proneness for
anticipatory anxiety, negative expectations and avoidance
behavior that all are part of FoC [39]. To conclude, our study
No plan (yet) 198 48.3 illustrates, in line with earlier work, the importance of IU in
relation to the psychological health of (future) mothers. Given
the above-listed associations found between IU and FoC, both

Pregnancy planned

No 56 13.7

Yes 406 99.0

Expectations of birth plan

Neutral and negative effect 97 23.7

Complications during pregnancy

Yes 98 239 before, during, and after pregnancy, IU might indeed be identi-
No 312 76.1 fied as a transdiagnostic factor of importance for FoC.

Last childbirth experience (if applicable) Even though nulliparous women had significantly higher scores
Negative 48 21.8 on measurements of both IU and FoC, which is in line with pre-

vious studies [13, 14], we found no evidence for parity being a
moderator in the relationship between IU and FoC. The under-
Preferred method of birth lying mechanisms that play a role in the relationship between IU
and FoC may differ for the group of nulliparous and multiparous
(Continues) women. For nulliparous, the impending childbirth represents

Positive and neutral 172 78.2
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TABLE 2 | Fear of childbirth and intolerance of uncertainty in nulliparous and multiparous pregnant women.

Total sample Nulliparous Multiparous
Variable Mean SD Mean SD Mean SD Mean difference
Fear of childbirth 58.86 23.67 61.61 23.06 56.48 23.98 5.13*
Intolerance of uncertainty 31.33 7.45 32.68 7.56 30.17 7.18 2.51%*
Prospective IU 19.06 4.43 19.81 4.55 18.40 4.23 1.42%*
Inhibitory IU 12.28 3.68 12.86 3.70 11.77 3.60 1.09**
Abbreviations: IU, intolerance of uncertainty; SD, standard deviation.
*p<0.05.
**p<0.01.

TABLE 3 | Associates of fear of childbirth for total sample and separate for nulliparous and multiparous pregnant women (multivariate analyses).

Total sample (N=410)

Nulliparous (N=190)

Multiparous (N =220)

Variable b SE B SE B b SE B

10U 1.230 0.152 0.388%** 1.183 0.220 0.393%#* 1.316 0.216 0.390%**
Pos. birth plan -0.509 2.193 —0.181%** —-4.963 3.269 -0.099 -13.771 3.010 —0.256™**
PTSD-symptoms 0.246 0.095 0.123* 0.218 0.143 0.111 0.247 0.127 0.123
No pref 8.924 3.306 0.113** 5.505 4.671 0.075 12.004 4.735 0.144*
Caes. section 8.356 4.107 0.087* 13.450 8.992 0.096 6.952 4.686 0.085
Planned pregnancy —7.803 2.895 —0.114** -9.938 4.974 —0.130* —6.475 3.593 —-0.101
Age 0.655 0.244 0.123** 0.634 0.398 0.104 0.651 0.312 0.119*
Parity 4.979 2.154 0.106* — — — — —

IU X parity -1.71 0.270 —0.124 — — — — —

Abbreviations: C-section, caesarian section as preferred birth mode; IU, intolerance of uncertainty; N, number; No pref, having no preference regarding birth mode (vs.
having a preference regarding birth mode, either vaginal birth or caesarian section); Pos. birth plan, a positive evaluation of the birth plan (vs. having negative, neutral
or no evaluation of the birth plan); PTSD, post-traumatic stress disorder; SE, standard error.

*p<0.05.
**p<0.01.
**¥p <0.001.

something unknown, or could be related to a history of anxiety
(disorder) or linked to other's fearful and negative stories about
childbirth experiences, resulting in higher levels of (intolerance
of) uncertainty [7]. Whereas in multiparous women, FoC is often
found to be strongly associated with previous negative or trau-
matic childbirth, sometimes followed by a posttraumatic stress
disorder [40, 41]. However, other studies have shown a higher
prevalence of FoC in multiparous women [1], or multiparous
women being not able to define any specific cause for their FoC
[42], contradicting the role of negative previous experiences and
PTSD in the development of FoC. Further research into the po-
tential mechanisms exploring the relationship between IU and
development of FoC, is therefore necessary. Since IU has also
been associated with PTSD [43], and PTSD has been associated
with FoC in both our study and in previous research [41, 42], yet
the mechanisms may differ for nulli- and multiparous women,
future research on the role that PTSD may play in this context,
is especially warranted.

It remains unclear whether a theoretical and/or clinical dis-
tinction between prospective IU and inhibitory IU, in relation
to FoC, is necessary. Only limited research has been executed

yet, with varying results. In our analyses, both inhibitory IU
and prospective IU were significantly associated with FoC, in-
dicating that the cognitive component as well as the behavioral
component of IU are relevant in understanding FoC. Rondung
et al. found only behavioral manifestations of IU (i.e., inhibitory
IU) being associated to FoC [25]. However, they used different
instruments to measure the cognitive and behavioral manifesta-
tions of IU. It is possible that the pathways in which inhibitory
IU and prospective IU are related to FoC may be different, but
both are resulting in anxiety. More research into the dimensions
of IU is needed to further increase our understanding of the con-
cept of IU in relation to FoC.

This study has important strengths. First, our relatively large
sample size allowed us to thoroughly study the relationship
between IU and FoC and include important other variables
within the analyses. Second, the survey was distributed in both
Dutch and English, striving for and resulting in a relatively di-
verse sample of pregnant women born in the Netherlands and
women born elsewhere (81.2% vs. 18.8%), corresponding to the
ratio in Dutch society [44]. Finally, since our sample was re-
cruited during the Covid-19-pandemic, and a significantly lower
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prevalence of FoC in pregnant women was found during the
pandemic than before [45], the association between IU and FoC
might even be stronger than shown by the current results.

Some limitations of the study should be recognized as well. Due
to the cross-sectional design, no causal relationships between
concepts can be established. Furthermore, data in the present
study was collected in the third trimester, therefore conclusions
can only be drawn about the association between IU and FoC
in late pregnancy, while a recent study shows that the course of
FoC may vary during pregnancy [45]. Finally, despite our effort
to create a diverse group of participants, a majority of the women
in our sample had a higher educational level (79.0%). The im-
pact of educational levels on risk of FoC is yet unclear, with
some studies reporting increased risk of FoC in higher educated
women [11], and other studies reporting higher levels of FoC in
lower educated women [46].

The results of the current study provide useful clinical impli-
cations. For many pregnant women, the approaching delivery
is an important topic and represents a period of uncertainty,
which can be accompanied by disabling and clinically relevant
levels of FoC. Clinicians may provide information to patients
about the prevalence of FoC and increase their attention for the
difficulties in coping with the uncertainty that comes with the
delivery. This information might already help patient in normal-
izing their fears and raise awareness of the issues around coping
with childbirth-related uncertainty. Screening for FoC in preg-
nancy, preferably at multiple times to monitor the possibly vary-
ing course of FoC during pregnancy, might help clinicians and
pregnant women to intervene at an earlier stage. This may help
in preventing normal levels of anxiety to develop into patholog-
ical levels of fear. Once clinically relevant FoC and/or IU has
been established, psychotherapy aimed at learning to deal with
uncertainties can be offered. Both cognitive behavioral tech-
niques [47], mindfulness-based therapy [48], techniques from
Acceptance and Commitment Therapy (ACT) [49], as well as
tailored modules of the Intolerance of Uncertainty Therapy
(TUT) [50], have proven to be effective in reducing anxiety levels
amongst (pregnant) women. Key factor in these types of psycho-
therapy is building an adapting and non-judgmental attitude
towards the challenges of pregnancy and childbirth, by devel-
oping more effective coping strategies and increasing resilience.
Importantly, given the high prevalence of FoC, adequate psy-
chological treatment may not only provide beneficial effects re-
garding empowering motherhood and improving (post-partum)
mother-child relationships, but also with respect to health care
costs and medical outcomes.

5 | Conclusion

We found that higher levels of IU were associated with higher
levels of FoC, both in nulliparous and multiparous women.
Maternal parity did not moderate this relationship. To decrease
levels of FoC and to increase maternal mental health and early
mother-child relationships, explicit attention for FoC during the
course of pregnancy is needed. In psychotherapy, by also focus-
ing on IU as an important transdiagnostic factor during anxiety
preceding birth, treatment can be further tailored to the specific
needs of pregnant women.
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