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Abstract
Fear of childbirth (FOC) is a common phenomenon that can impair functioning in pregnancy but potential longer term impli-
cations for the mother-infant relationship are little understood. This study was aimed at investigating postpartum implications of
FOC on the mother-infant relationship. A UK sample of 341 women in a community setting provided data on anxiety, mood and
FOC in mid-pregnancy and subsequently completed self-report measures of postnatal bonding in a longitudinal cohort study.
Postnatal observations of mother-infant interactions were collected and rated for a subset of 141 women. FOC was associated
with maternal perception of impaired bonding, even after controlling for sociodemographic factors, concurrent depression and
the presence of anxiety disorders (Coef = 0.10, 95% CI 0.07–0.14, p < 0.001). Observed mother-infant interactions were not
associated with FOC (Coef = -0.01-0.03 CI − 0.02 to 0.02, p = 0.46), weakly with concurrent depression (Coef = − 0.10, CI
− 0.19 to 0.00, p = 0.06) and not associated with anxiety disorders. The self-efficacy component of FOC was most strongly
associatedwith lower reported bonding (Coef 0.37, 95%CI 0.25–0.49, p < 0.001) FOCmakes a distinct contribution to perceived
postpartum bonding difficulties but observed mother-infant interaction quality was not affected. This may be due to low self-
efficacy impacting psychological adjustment during pregnancy. Targeted interventions during pregnancy focusing both on
treatment of key childbirth fears and bonding could help women adjust earlier.
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Introduction

Pregnancy and childbirth begin a complex ongoing process of
building a relationship with and parenting a child (Maas et al.
2016), but antenatal anxiety symptoms can impair some as-
pects of this process (Gobel et al. 2018). One form of antenatal

anxiety is fear of childbirth (FOC), sometimes known as
pregnancy-related anxiety or tokophobia (Nilsson et al.
2018). FOC encompasses a range of fears related to the phys-
ical welfare of both mother and child, as well as the mother’s
subjective interpretations of her experiences and behaviours
during birth (Nilsson et al. 2018; Sheen and Slade 2018). For
some women, it causes persistent and distressing anxiety.
There is mixed evidence on whether FOC is linked to
requesting caesarean section (Ryding et al. 2016), but it has
been associated with prolonged labour (Laursen et al. 2009)
and negative health-related behaviours in pregnancy including
excessive weight gain and smoking (Westerneng et al. 2017).
A recent meta-analysis of international data found a preva-
lence of 14% for very broadly defined FOC, which may differ
between cultures and settings (O’Connell et al. 2017). By
contrast, we found a weighted prevalence of 3.7% using the
present dataset, defined as a score of 85 or over on the most
widely usedmeasure of FOC, theWijmaDelivery Expectancy
Questionnaire (W-DEQ) (Nath et al. 2019).

Severe FOC may arise from past adverse birth experiences
(Stramrood and Slade 2017) or other trauma, particularly
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sexual abuse (Lukasse et al. 2010), but can also present as a
primary phobia in the absence of such experiences
(Goutaudier et al. 2018; Oliveira et al. 2017). FOC often co-
occurs with other mental health problems, particularly anxiety
disorders (Martini et al. 2016; Zar et al. 2002), suggesting
commonalities in features or diathesis. However, it is thought
to be a distinct construct (Blackmore et al. 2016).

Three studies have investigated associations between FOC
and postpartum bonding and parenting. Two found a relation-
ship between FOC and self-reported parenting stress, taking
state anxiety into account (Huizink et al. 2017; Pazzagli et al.
2015), but did not adjust for concurrent depressive symptoms.
A third study found that perceived antenatal bonding and con-
current depressive symptoms, but not FOC, were associated
with self-reported postpartum bonding. No previous studies
have used an observational measure of mother-infant interac-
tions in addition to or instead of self-report. Observational
measures capture maternal and child behaviour more objec-
tively, the most commonly used dimension being maternal
sensitivity, the ability to detect and respond appropriately to
infant cues (Crittenden 2003). Maternal sensitivity in interac-
tions is important as it can mediate the relationship between
maternal psychopathology and child outcomes (Grant et al.
2010).

The current study investigated associations between
antenatal FOC and postpartum bonding using both an
observational measure of mother-infant interactions and
self-reported bonding, adjusting for concurrent depres-
sion and anxiety disorders during pregnancy. We
hypothesised that more severe FOC (assessed as a con-
tinuous variable) would be associated with poorer ma-
ternal sensitivity (using an observational measure) and
impaired perceptions of bonding (using a self-reported
measure) but these relationships would be attenuated by
the inclusion of concurrent depression and anxiety dis-
orders in the model.

Methods

For the study design and population, a cohort study of 545
women were recruited antenatally in an inner-city maternity
service using stratified sampling in London, UK. The WEll-
being in pregNancy stuDY (WENDY) (Howard et al. 2018)
was aimed at assessing the effectiveness of the commonly
used ‘Whooley questions’ in identifying mental disorders in
pregnant women (Whooley et al. 1997). The main study was
powered to answer this question.

All women answering positively to either or both Whooley
questions (W+) were invited to participate, along with a ran-
dom sample of W− women who answered no to both ques-
tions.Womenwho declined to answer theWhooley questions,
< 16 years old, had a termination or miscarriage prior to

baseline interview or had booked their baby’s birth elsewhere
in the UK were excluded.

Eligible women consenting to participate took part in a
face-to-face interview within 3 weeks after their antenatal
booking appointment (approximately 10–12-weeks’ gesta-
tion). Interviews were conducted by research midwives and
postgraduate researchers trained to administer the SCID.
Women were recruited between November 2014 and
July 2016 from a diverse population in inner London.
Language interpreters were used where needed. The study
population (n = 545) was similar to the base population (n =
9963, women booking at the maternity site during the study
duration) on sociodemographic factors (see Howard et al.
2018 for full details of study procedures, sampling and
representativeness of the study sample).

Eligible women were followed up at mid-pregnancy (n =
436/503, 87% follow-up rate, mean pregnancy gestation
29 weeks) and approximately 3-month postpartum (n = 352/
503, 70% follow-up rate). During the postpartum data collec-
tion period, we obtained additional funding to approach a
subsample of women (n = 181) to participate in a home visit
to collect observational mother-infant interaction data (78%
agreed, n = 141) (see Fig. 1 for the flow chart of women
through the study).

Ethical approval

The research was approved by the National Research Ethics
Service, London Committee-Camberwell St Giles (ref no 14/
LO/0075). All participants provided written informed
consent.

Measures

Sociodemographic characteristics

Information about maternal age and education was obtained at
the baseline interview. Age was treated as a continuous vari-
able and education was divided into three categories
(none/school level, college/diploma/higher certificate/
vocational training and degree level/postgraduate qualifica-
tion). Information regarding infant date of birth (to calculate
gestational age at birth) was collected during the 3-month
home visit.

Fear of childbirth

At mid-pregnancy (around 28 weeks’ gestation), the Wijma
Delivery Expectancy/Experience Questionnaire (W-DEQ)
(Wijma et al. 2002) was administered to assess FOC. This
consists of 33 self-report questions designed to measure fear
of labour and birth based onwomen’s cognitive and emotional
expectations. Respondents rate each reaction in six domains
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on a scale of 0–5 and a single score is derived (range 0–165).
Higher scores indicate greater fear, with scores of 85 or over
indicating severe FOC (Calderani et al. 2019). A six-factor
solution was identified byGarthus-Niegel and colleagues with
fear, negative appraisal, loneliness, lack of self-efficacy, lack
of positive anticipation and concerns for the child as the fac-
tors (Garthus-Niegel et al. 2011).

Antenatal anxiety disorders

The Structured Clinical Interview for the Diagnostic and
Statistical Manual of Mental Disorders (4th ed.; DSM-IV)
Axis I Disorders was administered (SCID, research version)
(First et al. 2002) The SCID is a semi-structured diagnostic
interview, to identify DSM-IV Axis I disorders. For the

Baseline interview

from November 2014 – June 2016

n: 545

3-months post-postnatal follow-up from July 

2015 - June 2017

n: 352 (93%)

Remaining WENDY sample to follow-up

n: 503

Women Lost to follow-up

n: 33 (7%)

Recruited into DAWN RCT

n: 42
1

Lost to follow-up

n: 25 (7%)

W-DEQ missing data

n: 59 (14%)

Women with complete W-DEQ data

at mid-pregnancy follow-up

n: 377 (86%)

W-DEQ data not applicable

n: 34 
2

Pregnant WENDY sample at mid-pregnancy 

follow-up from February 2015 - November 2016

n: 436

PBQ data 

At 3-months post-postnatal follow-up 

n: 347 (99%)

CARE-Index data

At 3-months post-postnatal follow-up

n: 141 participants

Overall figures for CARE-Index data

Approached for interaction data: 181

Number agreeing: 141 (78%)

Number declined: 40 
3

(22%)

PBQ missing data

n: 5 (1%)

Fig. 1 Flow chart for study population. 1The ESMI programme consisted
of a nested randomised controlled trial (RCT) (Trevillion et al. 2016)
which recruited 42 women from the WENDY study. 2Reasons for W-
DEQ not being applicable to women: 18 (53%) had a miscarriage; 4
(12%) had a preterm birth and no longer pregnant; 12 (35%) were late
bookers and were past mid-pregnancy when participating in the baseline
interview. 3Reasons for declining mother-infant interactions: 19 (48%)

uncomfortable with being recorded/videotaped; 3 (7.5%) declined home
visit or any form of face-to-face visit or mother/baby not well at home
visit; 3 (7.5%) baby asleep during home visit and mother did not want
another home visit; 2 (5%) baby’s father did not want the baby to be
recorded/videotaped; 1 (2.5%) other children upset at home visit; 1
(2.5%) technical problem; 11 (27%) other, e.g. woman did not want an
interpreter.
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current analysis, the ‘anxiety disorders’ group included those
who met diagnosis for one or more of generalised anxiety
disorder (GAD), panic disorder, social phobia, agoraphobia,
obsessive-compulsive disorder (OCD) and posttraumatic
stress disorder (PTSD). Women diagnosed with specific pho-
bia were excluded from the anxiety group for analysis, other
than the one participant who had tokophobia. This was be-
cause phenomenologically, phobias are reactions to specific
stimuli (such as blood, animals, environments or situations)
and therefore may not be expected to be associated with dis-
ruptions in the mother-infant relationship (Kaitz et al. 2010).
OCD and PTSD were included in the anxiety disorder group
as the DSM-IV system was used, and there is some evidence
to suggest PTSD and OCD may be associated with problems
in mother-infant interactions and bonding (Challacombe et al.
2016; Ionio and Di Blasio 2014; Kaitz et al. 2010).

Maternal depressive symptoms

The Edinburgh Postnatal Depression Scale (EPDS) is a ten-
item self-complete questionnaire for perinatal depression and
validated in 20 languages (Cox et al. 1987). In a range of 0–
33, scores > 12 suggest significant depression.

Primary outcome measures

Mother’s perception of bonding (self-report)

The Postpartum Bonding Questionnaire (PBQ) is a 25-item
validated self-report measure assessing a mother’s feeling and
attitude towards her infant (Brockington et al. 2001). Items are
rated on a six-point scale from 0 = ‘always’ to 5 = ‘never’;
where statements reflect a negative emotion/attitude, the scor-
ing is reversed. Total scores are generated by summing the 25
items (scores range between 0 and 125). Higher scores indi-
cate more impaired bonding (Brockington et al. 2006).

CARE-index

The Child-Adult Relationship Experimental Index (CARE-
Index) was used to code mother-infant interactions from re-
cordings of a 5-min free-play session during the home visit at
3 months. The CARE-Index assesses a number of maternal
(sensitive, controlling, unresponsive) and infant (cooperative,
difficult, compulsive and passive) behavioural patterns. Each
is rated on a scale that together totals between 0 and 14 for the
mother and 0 to 14 for the infant, with higher scores indicating
a higher rating of the specific pattern. This is a reliable and
valid coding system for infants aged between 0 and 15months
and validated across different social classes and ethnic back-
grounds (Crittenden 2003; Leventhal et al. 2004). The certi-
fied coder (with level II + research level reliability) was inde-
pendent to the study team, blind to the specific aims of the

study and women’s mental health status. The current analysis
used maternal sensitivity, defined in the CARE-Index rating
as “any pattern of behavior that pleases the infant, increases
comfort and attentiveness or reduces distress and/or disen-
gagement” (Crittenden 2003).

Statistical analysis plan

Data management and analysis were conducted using Stata
v.15. Sociodemographic characteristics of women with high
(W-DEQ score of ≥ 85) and low FOC (W-DEQ < 85) were
compared (age, education) using independent t test for contin-
uous variables and chi-squared tests (or Fisher’s exact test for
cells n < 5) for categorical variables. Pearson correlations were
used to check inter-correlations between the PBQ and CARE-
Index.

Unadjusted linear regression was run to investigate the as-
sociation between maternal FOC as a continuous variable and
maternal self-reported bonding with infants (PBQ score) and
observed interactions (CARE-Index). Potential confounding
variables were chosen a priori and based on previous literature
(Stein et al. 2014) and were as follows: the presence of ante-
natal anxiety disorder, parity, maternal age and education and
infant gestational age at birth. The multivariable regression
analysis (model 2) adjusted for these variables. In a final step,
we investigated whether any associations were also indepen-
dent of concurrent maternal depressive symptoms. For the
PBQ analysis, complete data were available for 347 women.
The same analyses were repeated with maternal sensitivity as
the outcome measure with complete data available on 141
women. Factors of the WDEQ were investigated for their
effects on the dependent variables.

Outcome data were checked for accuracy, missing data,
outliers and normality. Both primary outcome variable distri-
butions were skewed. A sensitivity analysis was therefore
conducted using log-transformed PBQ and maternal sensitiv-
ity variables which produced the same pattern of results. For
ease of interpretation, the original values are presented below.

Results

The demographics of the women for each section of the anal-
ysis are reported below.

Fourteen (3%) women had PBQ scores of > 26 (cut-off
suggestive of bonding problems (Brockington et al. 2006).
PBQ and maternal sensitivity scores were not correlated (−
0.03, p = 0.7). An initial t test found that there was a difference
between PBQ scores for women defined as high (≥ 85) and
low (< 85) on the FOC measure with a difference of 6.23
points (p < 0.001; 95% CI 3.04–9.05). No difference was
found between FOC groups on maternal sensitivity scores,
maternal age or education (Tables 1, 2, 3, 4 and 5).
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Correlations between continuous variables are presented in
Table 3.

Unadjusted univariate analysis

In the unadjusted linear regression analysis, FOC was associ-
ated with higher (impaired) scores on the PBQ (Coef = 0.13,
95% CI 0.09–0.16, p < 0.001). FOC was not associated with
maternal sensitivity scores (Coef = -0.01-0.03 CI − 0.02 to
0.02, p = 0.46).

Fear of childbirth and perceived bonding

After adjusting for maternal sociodemographic factors (age
and education, parity, infant gestational age and antenatal anx-
iety disorder), FOC continued to be associated with higher
PBQ scores, i.e. more impairment (Coef = 0.10, 95% CI
0.07–0.14, p < 0.001). This association remained after
adjusting for the influence of concurrent depressive symptoms
which were also associated (Coef = 0.35, 95% CI = 0.19–
0.51, p < 0.001). Higher maternal education was significantly

Table 1 Sociodemographic characteristics of women contributing to PBQ and CARE-Index analysis

Characteristic PBQ CARE-Index

Low FOC High FOC Total Low FOC High FOC Total

n 319 28 347 125 16 141

Maternal age mean (sd), 33.6 (5.64) 32.94 (5.23) 32.88 (5.20) 32.71 (0.47) 31.13 (1.29) 32.53 (5.27)

Education (n, %)

No or school only 61(19.12) 3 (10.71) 64 (18.44) 24 (19.20) 2 (12.50) 26 (18.44)

A levels or vocational 81 (25.39) 9 (32.14) 90 (25.94) 33 (26.40) 5 (31.25) 38 (26.95)

Degree or higher 177 (55.48) 16 (57.14) 193 (55.62) 68 (54.44) 9 (56.25) 77 (54.61)

Gestational age at birth (mean, sd) 39.32 (0.08) 39.14 (0.27) 39.3 (1.48) 39.36 (0.13) 39.69 (0.30) 39.40 (1.43)

Ethnicity (n, %)

White 176 (55.17) 20 (71.42) 196 (56.48) 68 (54.44) 13 (81.25) 81 (57.45)

Black 94 (29.46) 6 (21.43) 100 (28.82) 37 (29.60) 2 (12.50) 39 (27.66)

Asian 13 (4.07) 1 (3.57) 14 (4.30) 4 (3.20) 1 (6.25) 5 (3.55)

Mixed 12 (3.76) 1 (3.57) 13 (3.75) 4 (3.20) 0 4 (2.84)

Other 24 (7.52) 0 24 (6.92) 9 (7.20) 3 (18.75) 12 (8.51)

First-time parent 159 (49.84) 19 (67.85) 178 (51.30) 60 (48.0) 11 (68.75) 71 (51.06)

Table 2 Clinical variable mean scores—Wijma, PBQ, AD, and depression

Characteristic PBQ CARE-Index

Low FOC High FOC Total Low FOC High FOC Total

n 319 28 347 125 16 141

Any antenatal anxiety disorder (n, %) 47 (15.06) 11 (39.28) 58 (16.71) 29 (23.58) 7 (43.75) 36 (25.50)

Panic 2(0.62) 1 (3.57) 3 (0.86) 1 (0.80) 1 (6.25) 2 (1.41)

Agoraphobia 1 (0.31) 0 1 (0.29) 1(0.80) 0 1 (0.71)

Social phobia 14 (4.38) 1 (3.57) 15 (4.32) 4 (3.20) 1 (6.25) 5 (3.55)

OCD 8 (2.50) 2 (7.14) 10 (2.88) 3 (2.40) 1 (6.25) 4 (2.84)

PTSD 6 (1.9) 1 (3.57) 7 (2.08) 4 (3.20) 1 (6.25) 5 (3.62)

GAD 23 (7.21) 7 (2.50) 31 (8.93) 17 (13.60) 4 (25.0) 21 (15.6)

Tokophobia 0 1 (3.57) 1 (0.29) 0 1 (6.25) 1 (0.71)

FOC (mean (sd)) 48.45 (1.06) 94.68 (1.59) 52.18 (22.27) 49.18 (1.82) 96.38 (2.28) 54.53 (24.51)

EPDS 3 months (mean (sd)) 5.91(0.27) 7.71 (0.85) 6.06 (4.84) 6.43 (0.76) 6.94 (1.07) 6.49 (5.09)

PBQ (mean (sd)) 117.98 (0.41) 111.75 (0.40) 117.48 (7.78) 117.23 (0.76) 110.56 (1.93) 116.47* (8.55)

Maternal sensitivity score (mean (sd)) 4.3 (0.28) 4.32 (0.79) 4.32* (2.98) 4.26 (0.27) 4.44 (0.61) 4.28 (2.98)

*139 observations in each case
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associated with higher PBQ scores (Coef = 2.37, 95% CI =
0.08–4.66, p = 0.04). The overall model’s adjusted R2 fit was
18.9%.

The analysis was re-run on the smaller sample of 141 who
had maternal sensitivity data to check for the effect of a small-
er sample size. The same pattern of results was obtained, with
FOC associated with higher PBQ scores (Coef = 0.14, 95% CI
0.09–0.20, p < 0.001).

Fear of childbirth and observed mother-infant
interactions

The analyses were re-run using the subsample with obser-
vational data (n = 141), with observed maternal sensitivity
as the primary outcome. FOC was not significant, nor did
other variables meet criteria for significance. Marginal
results associated with greater sensitivity were higher in-
fant gestational age (Coef = 0.35; 95% CI − 0.01 to 0.71,
p = 0.06), higher maternal age (Coef = 0.10 95% CI =
0.00–0.21, p = 0.08) and lower maternal depression
(Coeff = − 0.10, CI − 0.19 to 0.00, p = 0.06). Maternal ed-
ucation was not associated with maternal sensitivity
(Coef = 0.08; 95% CI − 1.47 to 1.64, p = 0.92). The over-
all model adjusted R2 fit was 8.4%.

WDEQ factors and perceived bonding

In order to investigate whether factors of theWDEQ identified
by Garthus-Niegel et al. were stronger predictors of bonding
on the PBQ, they were simultaneously entered into a regres-
sion. These were fear, negative appraisals, loneliness, lack of
self-efficacy, lack of positive emotions and concerns about the
baby, including 25 items from the WDEQ. Only ‘lack of self-
efficacy’ was significant (Coef 0.27; 95% CI 0.09–0.45, p =
0.003), with the adjusted R2 fit being 14.0%. Using this factor
in the overall model, the pattern of results remained similar,
with lack of self-efficacy (Coef 0.379, 95% CI 0.26–0.50,
p < 0.001), depression (Coef 0.41, 95% CI 0.26–0.56,
p < 0.001) and education (Coef 2.37, 95% CI 0.19–4.54, p =
0.03) significant, and a similar amount of variance explained
by the overall model (adjusted R2 = 19.4). However, being a
first-time mother was also associated (Coef = 1.53, 95% CI −
0.04 to 3.01, p = 0.04).

Discussion

We found that fear of childbirth (FOC) during pregnancy was
associated with more impaired perceived bonding at 3-month

Table 3 Correlation matrix for fear of childbirth, postnatal depressive symptoms, maternal age, gestation age, postpartum bonding and maternal
sensitivity

Fear of childbirth
(WDEQ)

Depressive symptoms
(EPDS)

Maternal age Gestational age Postpartum Bonding
Questionnaire

Depressive symptoms (EPDS) 0.24***

Maternal age 0.03 − 0.04
Gestational age 0.02 − 0.02 − 0.02
Postpartum Bonding Questionnaire (PBQ) 0.37*** 0.33** 0.04 0.02

Maternal sensitivity 0.01 − 0.19* 0.22* 0.05 − 0.03

*p < 0.01, **p < 0.001, and ***p < 0.0001

Table 4 Adjusted regression
models for PBQ and maternal
sensitivity

PBQ Maternal sensitivity

Predictors Coefficient (95% CI) p Coefficient (95% CI) p

Fear of childbirth (WDEQ) 0.10 (0.07–0.14) < 0.001 0.01 (− 0.01 to 0.03) 0.46

Maternal age 0.04 (− 0.11 to 0.20) 0.60 0.10 (0.00–0.21) 0.08

Infant gestational age − 0.06 (− 0.57 to 0.45) 0.81 0.35 (− 0.01 to 0.71) 0.06

Maternal education

No/school Reference Reference

College/diploma/training 2.37 (0.08–4.66) 0.04 0.08 (− 1.47 to 1.64) 0.92

Degree and above 2.58 (0.43–4.73) 0.02 0.42 (− 1.05 to 1.89) 0.57

Concurrent depression (EPDS) 0.35 (0.19–0.51) < 0.001 − 0.10 (− 0.20 to 0.00) 0.06

Anxiety disorder (Y/N) − 0.12 (− 2.18 to 1.93) 0.91 − 0.69 (− 1.87 to 0.49) 0.25

First-time parent 1.47 (− 0.08 to 3.01) 0.06 − 0.76 (− 1.15 to 1.00) 0.89
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postpartum but not with lower sensitivity in observed mother-
infant interactions. The association between FOC and per-
ceived bonding difficulties remained even after adjusting for
concurrent postpartum depressive symptoms and the presence
of antenatal anxiety disorder, suggesting a relatively robust
effect.

Consistent with our results, FOC has been related in previ-
ous studies to lower self-reported postnatal bonding (Huizink
et al. 2017) and parental stress (Pazzagli et al. 2015).
However, this study is the first to our knowledge to find that
FOC is not associated with lower maternal sensitivity on an
observational measure. These combined findings suggest that
perceived and observed parenting may be different concepts
to assess when considering the impact of parental psychopa-
thology. Further to this, the measures did not correlate.
Sensitivity has a moderate relationship with attachment in
meta-analyses (De Wolff and van Ijzendoorn 1997) but the
relationship with perceived bonding may be weaker or may
change over time as attachment is established. A low number
of women reported impaired bonding over a clinical threshold
in this sample; therefore, there may not have been enough
power to accurately detect a relationship with sensitivity.

Contrary to hypothesis, antenatal anxiety disorders were
not associated with perceived or observed bonding when in-
cluded in the model with FOC. Previous studies of mothers
with generalised anxiety disorder and obsessive-compulsive
disorder found some interference with postpartum interactions
(Challacombe et al. 2016; Stein et al. 2012). FOC is therefore
an independent anxiety-related risk factor for early adjustment
to parenthood in terms of perceived bonding (Gobel et al.
2018). Preoccupation with pregnancy fears at the expense of
gradual adjustment to the process of becoming a parent is one
possible mechanism (Dubber et al. 2015). The concept of
FOC has several components including fears relating to the
infant as well as fears specifically around childbirth
(Bayrampour et al. 2016). Our results highlighted that lack

of self-efficacy in the birth experience was most strongly re-
lated to perceived bonding, rather than fear of specific out-
comes. Both low efficacy regarding birth and bonding may be
related to a general unconfident thinking style and negative
self-appraisal, which could be identified and addressed early
in pregnancy (Schmidt et al. 2017). FOC was related to de-
pressive symptoms and the concept may therefore include
elements related to both anxiety and depression.

Future studies could investigate whether a traumatic birth
in which fears were realised mediates the relationship between
FOC and postnatal bonding and whether problems persist.
Perceived difficulties in bonding measured by the PBQ have
been associated with parental stress and negative child out-
comes (de Cock et al. 2017; Fuchs et al. 2016). Perceived
bonding is therefore of likely clinical importance, and the
PBQ could be a useful way to identify dyads at risk of future
issues.

There is considerable evidence of a relationship between
maternal depressive symptoms and difficulties both in per-
ceived bonding and interactions (Field 2010). Low mood
was strongly associated with perceived bonding and weakly
associated with observed interactions in the current study.
Depression remains an important factor to be carefully
assessed and addressed.

This study highlights that fear of childbirth is important to
assess for all pregnant women, not only because it can have
bearings on the experience of pregnancy and birth and antenatal
anxiety symptoms but also because it could affect postnatal
bonding. The WDEQ is long; brief, valid and clinically useful
measures for FOC need further development, and a focus on
self-efficacy in pregnancy and birth may be particularly useful.
Detailed investigation of the particular strategies used by wom-
en to cope with FOC such as behavioural and emotional avoid-
ance and the impact on antenatal attachment representations
could inform understanding of mechanisms and the develop-
ment of effective interventions. The individual aetiology of

Table 5 Adjusted regression
model using WDEQ self-efficacy PBQ

Predictors Coefficient (95% CI) p

Fear of childbirth-self efficacy (WDEQ) 0.37 (0.25–0.49) < 0.001

Maternal age 0.02 (− 0.13 to 0.17) 0.82

Infant gestational age − 0.17 (− 0.66 to 0.32) 0.50

Maternal education

No/school Reference

College/diploma/training 2.37 (0.19–4.54) 0.03

Degree and above 2.33 (0.29–4.38) 0.03

Concurrent depression (EPDS) 0.41 (0.26–0.56) < 0.001

Anxiety disorder (Y/N) − 0.14 (− 2.10 to 1.82) 0.89

First-time parent 1.53 (− 0.44 to 3.01) 0.04
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FOC is likely to be particularly important in understanding its
postnatal significance, particularly in any relationship with pre-
vious antenatal loss, traumatic birth or childhood trauma
(Robertson Blackmore et al. 2011). There is currently little
evidence on which to base interventions although effective
treatment of antenatal anxiety is a research and clinical priority.
Further research is needed on whether effective antenatal treat-
ments for FOC can ameliorate anxiety and low mood and po-
tentially impact infant temperament or mother-infant bonding
postnatally (Rouhe et al. 2015; Netsi et al. 2015).

Strengths of the study were the use of observed mother-
infant interactions rather than exclusively self-report mea-
sures, a large sample size and use of a diagnostic interview
to establish diagnoses. Limitations include the lack of a
maternal-fetal attachment measure to assess bonding longitu-
dinally or a continuous anxiety measure postnatally to assess
the impact of concurrent anxiety symptoms on functioning.
Although it was not possible to reassess anxiety disorders
postnatally, these were assessed robustly in the antenatal pe-
riod and some continuity is likely (Martini et al. 2015). The
postpartum play task might not have captured difficulties in
interactions if the mother was not feeling anxious at the time
(Stein et al. 2012). However, a postnatal task related to FOC
would be difficult to devise; our findings are consistent with
there being no global effect of FOC on maternal sensitivity.

In summary, there are evident but subtle impacts of FOC
for women in the postpartum. Antenatal interventions for
FOC that encompass self-efficacy and the possible impact
on the mother-infant relationship could potentially prevent
postpartum difficulties.
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