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Preface to ”Screening and Treatment of Perinatal

Depression and Anxiety”

This book aims to deepen the scientific knowledge and clinical understanding of perinatal

depression and anxiety, which are internationally recognized as significant mental health problems

for both women and men.

Among the perinatal mental disorders, depression and anxiety have received ample attention

from research and clinical fields. Specifically, the first disorder, perinatal depression, has been

extensively investigated in women over the last 20 years. There is a multitude of relevant research

studies showing the clinical evidence of this psychopathological picture, its prevalence across

several countries according to different socio-economic and cultural backgrounds, the specificity

of its risk and etiological factors, and its potential negative influence at several levels. Indeed,

empirical evidence has revealed how perinatal depression can severely impact parental couples’

adjustment, early mother–infant interactions, and mother–child relationships; moreover, longitudinal

investigations have revealed a significant influence on child development and mental health, even

consisting of long-term consequences up to adolescence.

The investigation and description of the clinical characteristics of perinatal anxiety have also

become relevant among researchers and clinicians, especially in the last 10 years. Along with this

topic, the identification of both perinatal depression and anxiety in the male population is receiving

greater interest, highlighting the need to further investigate these issues in the scientific literature.

Based on these premises, the contents of this book offer a glance at the investigation of emerging

research areas and those of interest in the context of perinatal depression and anxiety.

The contributions cover a wide range of topics. The first area regards the investigation of the

clinical characteristics and predictors of perinatal depression and anxiety, paying special attention to

both women and men and the impact of the recent COVID-19 pandemic. A second investigated

topic in the book constitutes the analysis of assessment and screening tools for the detection of

both perinatal depression and anxiety. The early identification of clinically relevant symptoms

is crucial for the implementation of ad hoc tailored interventions. Since the development of the

Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987), ample research activity has been

dedicated to creating new instruments and evaluating their psychometric properties. This section

further investigates the characteristics of the pre-existing questionnaires and proposes new tools to

be potentially implemented in order to improve the screening processes. The third area focuses more

on intervention, including critical reviews on psychosocial and pharmacological interventions for the

general improvement of perinatal mental health.

The contents of this book are of interest for all professionals working in the field of perinatal

mental health, with the aim of fostering the progress of research knowledge and clinical perspectives.

Francesca Agostini

Editor
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Abstract: Introduction: Postpartum depression is commonly experienced by mothers worldwide and
is associated with anxiety disorders, parenting stress, and other forms of distress, which may lead to a
complex illness condition. Several studies have investigated the risk factors for this disorder, including
biological and socio-demographic variables, medical and obstetric factors, and psychological and
relational dimensions. The present study aimed to describe the psychological status of mothers up
to 12 months postpartum, and to investigate the predictors of depressive symptoms at 12 months
postpartum, considering obstetric factors along with psychological and relational variables. Methods:
A sample of 137 women completed a questionnaire composed of a sheet on anamnestic and obstetric
information and the following scales: Wijma Delivery Experience Questionnaire; State-Trait Anxiety
Inventory; Edinburgh Postnatal Depression Scale; Parenting Stress Index (Short Form); Dyadic
Adjustment Scale; and Multidimensional Scale of Perceived Social Support. Data were collected at
four assessment times: 2–3 days, 3 months, 6 months, and 12 months postpartum. Results: Findings
showed that the highest percentage of women with clinically significant symptoms of anxiety (state
and trait) and depression was found at 12 months postpartum, which indicated that this was the
most critical time. The quality of childbirth experience and trait anxiety at three months postpartum
emerged as significant predictors of postpartum depression at 12 months. Conclusion: Our findings
highlight the importance of providing stable programs (such as educational programs) to mothers in
the first year postpartum. Furthermore, because the quality of the childbirth experience is one of the
most important predictors of PPD at 12 months postpartum, effort should be made by healthcare
professionals to guarantee a positive experience to all women to reduce possible negative long-term
consequences of this experience.

Keywords: postpartum depression; predictors; longitudinal study; anxiety; childbirth experience

1. Introduction

The birth of a child significantly impacts a women’s psychological well-being and
may lead to several forms of diseases, ranging from baby blues to more severe condi-
tions such as anxiety disorders, depression, puerperal psychosis, and post-traumatic
stress disorders [1–5].

Postpartum depression (PPD) represents an important clinical problem because it is
frequently experienced by mothers worldwide, as demonstrated in several recent meta-
analyses (e.g., [6–9]). PPD compromises women’s psychological health and, in some
instances, may lead to suicidal behaviours [10]; it can also impair the relationship with the
partner and the baby, with negative consequences on the child’s development [11].

PPD can be associated with anxiety disorders and parenting stress, deriving from a
poor perceived ability to cope with the multiple challenges related to the new parental
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role [12], especially in first-time mothers [1,13–16]. PPD is also predicted by a variety of risk
factors, such as biological (e.g., levels of specific hormones) and/or sociodemographic (e.g.,
socio-economic status) factors [17,18], medical and obstetrics variables related to pregnancy,
labor and delivery [19], and psychological variables [20]. For example, complications
during pregnancy (e.g., gestational diabetes, preeclampsia, thyroid autoimmunity) are
associated with higher levels of PPD [19,21–23], which are also predicted by either elective
or emergency caesarean section [24–26], although overall research findings are inconsis-
tent [27]. In addition, mothers of preterm infants are more likely to develop PPD [28]. Most
studies have investigated the predictive role of these factors on PPD in the first months
postpartum, whereas few studies have examined their long-term impact on PPD. For this
reason, PPD and its risk factors 1 year after giving birth remain unclear [20].

Furthermore, there is evidence of a significant association between PPD and pre-
vious anxiety or depression disorders, breastfeeding self-efficacy, and low maternal self-
efficacy [29–34]. The subjective experience of childbirth can also affect women’s postpartum
psychological well-being, with a negative experience being associated with higher levels
of PPD [35–37].

Regarding relational variables, poor couple relationships and low social support
by the formal and the informal network are important risk factors for PPD [29,33,38,39].
Furthermore, maternal violence experiences were significantly associated with an increased
risk of developing PPD [38,40].

Moreover, specific contextual variables such as stressful life events are associated with
a high prevalence of PPD [41]. The current COVID-19 pandemic can be considered as an
additional stressful condition that may affect mothers’ psychological well-being [42]. In
this regard, an increasing number of studies investigating the psychological impact of the
pandemic showed higher levels of anxiety and depressive symptoms among postpartum
women during the COVID-19 pandemic compared to similar cohorts assessed before the
pandemic [43–46]. These findings can be explained considering both mothers’ concerns
about the risk of coronavirus for themselves and the baby, and the reduced support received
in this period [42].

Many studies on PPD are cross-sectional and focus on the prevalence and the correlates
of PPD; prospective studies mainly consider a limited time frame, without including long-
term effects of childbirth or the evolution of PPD symptoms over time [47,48]. In this study,
we considered a longer postpartum time frame (1 year). Moreover, the longitudinal design
allows for a more in-depth understanding of the effects of becoming a mother on women’s
psychological health, considering childbirth as a complex event [48].

The aims of this study were to: (1) describe the psychological (depression, anxiety,
parenting stress) and relational (couple adjustment, perceived social support) status of
mothers up to 12 months postpartum; and (2) identify the main predictors of PPD at
12 months postpartum, considering obstetrics factors, and psychological and relational
variables. Based on previous studies, we expected that PPD would be predicted by ei-
ther individual or relational variables, with higher levels of depression associated with
lower levels of social support and couple adjustment, and a more negative experience
of childbirth. Furthermore, we expected that PPD at 12 months postpartum would be
predicted by previous psychological distress, i.e., PPD, anxiety, and parenting stress at
3 months postpartum.

2. Methods

2.1. Procedures and Participants

This was a longitudinal study that comprised 137 Italian postpartum women, re-
cruited between October 2019 and March 2021 in a public hospital located in Northern
Italy. Inclusion criteria were being a postpartum women aged ≥18 years and fluent in
Italian. Eligible participants received complete information about all the aspects of the
research by a member of the research team during postpartum hospitalization. All the
women who accepted our invitation to participate in the study provided written informed
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consent. Ethical approval was received by the Institutional Review Board (approval number
922_2019bis; approval date: 9 October 2019).

Data collection involved four assessment times: 2–3 days after-delivery (Time 1),
after 3 months (Time 2), 6 months (Time 3), and 12 months (Time 4). At Time 1, women
completed the questionnaires at the hospital, whereas at Time 2, 3, and 4 the question-
naires were completed on the Qualtrics platform following a reminder by email. A total
of 323 eligible participants were initially identified. Of these, 2 did not meet the inclusion
criteria (age < 18 years) and were excluded from the study. Therefore, 321 women com-
pleted the questionnaires at Time 1. Overall, incomplete information (>80% of missing
data) was reported by 184 participants, whose data were not used in the final statistical
analyses. In total, the questionnaires were returned at all of the four assessment times by
137 participants.

2.2. Measures

At Time 1, women completed a sheet focused on sociodemographic (age, education,
employment status, parity) and obstetric information (gestational age, labor induction,
mode of delivery, use of epidural analgesia, episiotomy). Women also provided information
regarding previous psychological disorders (e.g., depression, anxiety, eating disorders,
alcoholism, drug addiction), distressing experiences before pregnancy (such as previous
miscarriages), conception (spontaneous or using assisted reproductive technology), and
type of pregnancy (including complications during pregnancy and threat of miscarriage).
We subsequently collected information about mode of feeding (at Time 2; i.e., “How do
you feed your child?”, 4 possible responses: exclusive breastfeeding, exclusive artificial
milk, mixed, other). Moreover, although the questionnaire was not specifically aimed
at investigating the impact of COVID-19 on mothers’ psychological health, we included
two questions related to the pandemic—(1) To what extent do you think your health and
that of your child are threatened by the pandemic? (2) To what extent has the pandemic
impacted on your life?—with responses scored on a 0 (Not at all) to 5 (Extremely) Likert
scale. Because Time 1 occurred before the COVID-19 outbreak, these two questions were
asked at Time 2, 3, and 4.

At Time 1 and 2, women completed the Wijma Delivery Experience Questionnaire-
WDEQ(B) [49,50]. The Italian-validated version evaluates the childbirth experience through
14 items on a 6-point Likert scale; the total score ranges from 0 to 70, with a higher score indi-
cating a more negative experience. Internal consistency was good (Cronbach’s alpha = 0.86)
at Time 1 and very good (Cronbach’s alpha = 0.91) at Time 2. We considered a score of 39
as the cut-off value to identify cases of severe fear of childbirth [51].

At Time 2, Time 3 and Time 4, women also completed the following instruments:

- Edinburgh Postnatal Depression Scale—EPDS [52,53]. This instrument is composed of
10 items on a 4-point Likert scale, with a total score ranging from 0 to 30: the higher the
score, the higher the depressive symptoms. Internal consistency was good, ranging
from 0.84 at Time 2 to 0.88 at Time 4. According to Benvenuti and colleagues [53],
a cut-off value of 9 or higher was used to distinguish clinical depression, whereas
according to Gibson and colleagues [54] the cut-off value is fixed at 12 or higher.

- State-Trait Anxiety Inventory–STAI, Y form [55,56]. This instrument is composed of
40 items (20 items for trait anxiety and 20 items for state anxiety) on a 4-point Likert
scale, with a total score of 20–80: the higher the score, the higher the anxiety symptoms.
Internal consistency was very good for both the state (Cronbach’s alpha = 0.94 at
Time 2, and 0.95 at Time 3 and Time 4) and the trait (Cronbach’s alpha = 0.90 at
Time 2 and Time 4, and 0.88 at Time 3) subscales. Based on previous studies on
similar cohorts, a cut-off score of 40 or higher was used to identify both state and trait
clinical anxiety [15,57].

- Parenting Stress Index—PSI [12,58]. This scale is composed of 36 items on a 5-point
Likert scale, with a total score ranging from 36 to 180: the higher the score, the higher
the perceived level of global parenting stress. Internal consistency was very good,
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ranging from 0.92 at Time 3 to 0.95 at Time 2. We considered a score of 90 as the cut-off
value to identify high levels of parenting stress [58].

- Dyadic Adjustment Scale—DAS [59,60]. This scale is composed of 32 items, of which
31 are related to couple adjustment, and one item refers to the overall perceived
happiness with the relationship. The total score ranges from 0 to 151: the higher
the score, the higher the couple adjustment. Internal consistency was very good
(Cronbach’s alpha ranging from 0.94 at Time 2 to 0.96 at Time 4).

- Multidimensional Scale of Perceived Social Support—MSPSS [61,62]. This instrument
is composed of 12 items, with a 12–80 total score range, and measures the perception
of social support from three different sources (family, friends, and significant others);
the higher the score, the higher the perceived social support. Internal consistency was
very good (Cronbach’s alpha = 0.93 at all times).

2.3. Statistical Analyses

Statistical analyses were performed using SPSS software, version 27 (IBM, New York,
NY, USA). Descriptive statistics were computed to summarize the participant characteristics.
Means and standard deviations (SDs) were reported for continuous variables (WDEQ(B),
EPDS, STAI, PSI, DAS, MSPSS), and frequencies and percentages for categorical variables.
Continuous psychological health outcomes (data collected using the WDEQ(B), the EPDS,
the STAI, and the PSI) were also dichotomized using the cut-offs of each scale, to establish
the percentage of clinical subsamples for each scale. Normality of distribution was verified
at all the assessment times, considering skewness and kurtosis. Values ranging between
−2 and +2 indicated that the data distribution was approximately normal [63]. Only the
social support (MSPSS) at T4 and couple adjustment (DAS) at T3 and T4 did not have a
normal distribution and were excluded from the analyses.

First, we used independent samples t-test and chi-squared test (as appropriate) to
compare the women who abandoned the study after Time 1 with those who returned
the questionnaires at all the assessment times. The effect of time on the psychological
and relational variables was examined using repeated measures ANOVA. To identify
the predictors of women’s postpartum depression at Time 4, Pearson correlations were
performed for continuous variables, whereas univariate ANOVAs were performed for
categorial independent variables. Those factors that were significantly related to PPD were
subsequently included in a multivariable regression model. All the categorical predictors
entered into the regression models were dichotomous (i.e., previous stressful event) or were
dichotomized and recoded as dummy variables [64]. For instance, the pandemic-related
perceived threat was recoded as low threat (scores between 0 and 3) or high threat (scores
from 4 to 5). Statistical significance was set at p < 0.05.

3. Results

3.1. Participant Characteristics

Women’s age was 34.91 (SD = 4.0; range= 24–44). The 137 women who agreed to
participate in the study at all assessment times were more likely to be first-time mothers
(χ2(1,137) = 4.75; p = 0.029) and to have a higher level of education (χ2(5,137) = 21.07;
p = 0.001) than those who abandoned the study after Time 1. As regards the other socio-
demographic, obstetric, and psychological variables, no significant differences emerged
between the two groups. The majority of the 137 final participants had an academic degree
(55.5%), was employed (67.9%), and was married (63.4%) or cohabiting (36.6%). The mean
length of the couple relationship was 8.21 years (SD = 4.5).

Most participants (67.9%) were primiparae, conceived spontaneously (83.9%), and had
a vaginal birth (59.9%), vs. 38% of women who had a caesarean section (of which 40.4%
had a planned caesarean section, 42.3% had an emergency caesarean section, and 17.3%
had an elective caesarean section) and 2.1% who had operative delivery. As regards mode
of feeding, 60.2% reported exclusive breastfeeding, 17.2% used artificial milk, and 20.3%
used both breast and artificial milk (mixed).
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A minority of women (27.2% at T2, 17.3% at T3, and 24.1% at T4) reported a high
perceived threat for their own health and that of their child in relation to COVID-19.
Considering the impact of the pandemic on women’s life, the majority of participants
reported a perceived high impact (68.3% at T2, 44.8% at T3, and 61.4% at T4). Further
sociodemographic and obstetric information is reported in Table 1.

Table 1. Participants’ sociodemographic and obstetric information.

N (137) %

SOCIODEMOGRAPHIC INFORMATION
Level of education

Professional licensing course 2 1.4
High school 40 29.2

Degree/graduate specialization 76 55.5
PhD/post-graduate specialization 19 13.9

Occupational status
Self-employed 17 12.4

Employed 93 67.9
Unemployed 9 6.6
Housewife 7 5.1

Student 2 1.4
Other 9 6.6

Distressing experience
No stressful event 104 75.9

At least one stressful event (economic problems, work-related problems, health problems,
bereavement, etc.) 33 24.1

Previous psychological disorders
No 97 70.8
Yes 40 29.2

OBSTETRIC INFORMATION
Type of pregnancy

Single 131 95.6
Twin 6 4.4

Previous miscarriage
No 103 75.2
Yes 34 24.8

Complications during pregnancy
No complication 79 57.7

At least one complication (threatened miscarriage, detached placenta, hypertension, gestational
diabetes, etc.) 58 42.3

Gestational age
≤37 24 20.7
≥38 38 79.3

Rupture of membranes
No 109 80.1
Yes 27 19.9

Induction
No 72 52.9
Yes 64 47.1

Epidural
No 41 30.1
Yes 95 69.9

Episiotomy
No 100 74.6
Yes 34 25.4
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3.2. Women’s Psychological and Relational Status

Table 2 reports women’s scores for all the psychological variables (individual and
relational) at all of the four assessment times. Repeated measures ANOVAs showed no
differences among the times of assessment, except for trait anxiety, which was significantly
higher at Time 4 than the other times (F = 3.9; p = 0.022).

Table 2. Repeated measures ANOVA: differences among times of assessment for the psychological
and relational variables.

Time 1 Time 2 Time 3 Time 4

M(SD) M(SD) M(SD) M(SD) p

WDEQ-B 26.2 (12.7) 27.7 (12.1) / / 0.225
EPDS / 7.7 (5.0) 7.4 (5.0) 7.8 (5.4) 0.708

STAI-State / 38.0 (10.4) 38.4 (10.7) 40.3 (10.4) 0.171
STAI-Trait / 37.8 (9.1) 38.2 (8.3) 39.5 (9.2) 0.022

PSI / 67.2 (19.6) 65.7 (16.6) 66.9 (17.6) 0.600
MSPSS / 68.4 (12.6) 68.5 (12.0) / 0.131

DAS / 118.0 (18.6) / / /

Table 3 shows the percentages of mothers who reported clinically significant symp-
toms of anxiety and depression, parenting stress, and negative quality of childbirth ex-
perience, considering the cut-off scores of the scales. The highest percentage of women
with clinically significant symptoms of anxiety (state and trait) and depression was found
at Time 4, which indicated that this was the most critical time. Furthermore, 7% and
17% of women—considering a cut-off score of 9 and 12, respectively—reported clinically
significant depressive symptoms at all of the three assessment points.

Table 3. Percentage of women above the clinical cut-off for psychological variables across times.

Scale (Cut-Off Core) Time 1 Time 2 Time 3 Time 4

WDEQ-B (39) 29.7 25.2 / /
EPDS (12) / 20.3 21.3 21.9
EPDS (9) 40.6 36.0 40.9

STAI-State (40) / 33.6 35.3 46.0
STAI-Trait (40) / 35.4 39.0 44.5

PSI (90) / 10.2 6.1 9.5

The Pearson’s correlations reported in Table 4 showed that PPD at 12 months (Time 4)
postpartum was positively correlated with the quality of childbirth experience at three
months (Time 2), and with anxiety and depression at all assessment times. Conversely,
PPD was negatively associated with social support and couple adjustment.

The ANOVAs conducted to detect group differences, based on sociodemographic
(parity) and obstetric (type of delivery, mode of conception, complications during preg-
nancy, epidural analgesia, episiotomy, induction, weeks of gestation) factors in depressive
symptoms at 12 months postpartum (Time 4) showed no statistically significant results. In
addition, mode of feeding did not have an impact on PPD at 12 months postpartum.
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Women who had experienced one or more stressful events (e.g., economic problems,
work problems, own illness, or illness of a significant person, etc.) during pregnancy or in
the postpartum (Time 1) reported greater depressive symptoms at 12 months postpartum
(Time 4; F = 8.53; p = 0.004). Furthermore, women who reported a high perceived threat
related to COVID-19 at three months postpartum (Time 2) showed greater depressive symp-
toms at 12 months postpartum (Time 4; F = 4.29; p = 0.043). Finally, the quality of childbirth
experience at three months (Time 2) had a significant impact on PPD, with women reporting
a critical or even traumatic experience (cut-off score above 39) showing higher levels of de-
pressive symptoms at 12 months postpartum (Time 4; F = 12.64; p = 0.001). In particular, the
chi-squared test showed that women who had a negative experience of childbirth at three
months postpartum (Time 2) were more likely to report clinically significant depressive
symptoms at 12 months postpartum (Time 4; χ2(1,111)=13.60; p = 0.000).

We subsequently performed a linear regression, including previous stressful event
(assessed at Time 1), perception of COVID-19 threat at three months, quality of childbirth
experience at three months, anxiety (state and trait), depression and parenting stress at
three months, couple adjustment, and social support at three months as predictors of PPD
at 12 months. The findings of this analysis are reported in Table 5 and showed statistically
significant results for two predictors: the quality of childbirth experience and trait anxiety.
Conversely, the other variables did not significantly predict postpartum depression at
one year. The model (F (8,36) = 4.42; p < 0.001) explains 38% of the total variance of the
dependent variable (R2 = 0.38).

Table 5. Multiple linear regression: Effect of previous stressful events, WDEQ(B), STAI (state and
trait), PSI, MSPSS, DAS and perception of threat related to COVID-19 at 3 months on EPDS at
12 months.

Predictors b SE b β t p

Stressful
event_t1 0.191 1.707 0.014 0.112 0.912

WDEQ(B)_t1 0.172 0.064 0.387 2.705 0.010
STAI_S_t1 0.024 0.107 0.053 0.228 0.821
STAI_T_t1 0.341 0.121 0.643 2.822 0.008

PSI_t1 −0.039 0.046 −0.164 −0.849 0.401
MSPSS_t1 0.114 0.065 0.289 1.759 0.087

DAS_t1 −0.036 0.059 −0.110 −0.606 0.548
Covid_Threat_t1 0.253 1.612 0.020 0.157 0.876

4. Discussion

Because the birth of a child represents a critical and potentially stressful experience
with possible negative consequences on women’s mental health [1–5], the primary aim of
this study was to describe the psychological status of mothers up to 12 months postpartum.
Indeed, this longitudinal framework, which is broader than that of other longitudinal
studies or cross-sectional studies, allows more in-depth analysis of the psychological
impact of transitioning to parenthood, also considering that women’s psychological status
in the postpartum period can change over time.

Our findings showed that trait anxiety was significantly higher at 12 months postpar-
tum; furthermore, the highest percentage of women with clinically significant symptoms of
state and trait anxiety and depression was found at 12 months postpartum. These results
interestingly confirmed the findings of another recent study [65], in which the highest levels
of depression were detected at 9–12 months postpartum, and suggest that approximately
one year after birth represents one of the most critical and challenging time windows in the
postpartum period (this is a useful information, also considering the paucity of research
investigating women’s psychological health 12 months after childbirth). In another study
on fathers’ trajectories of postpartum depression, the men participants reported the highest
percentage of depressive symptoms at one year postpartum [48]. We can speculate that this
is a critical time because in Italy it usually coincides with the end of maternity leave and
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the return to work, with the concomitant admission of the child to the kindergarten. For
these reasons, it may represent a complex time for women who have to manage both work
and family commitments. These findings also underline the importance of longitudinal
studies to examine the psychological wellbeing of new parents over time, which may also
highlight the possible long-term consequences of the transition to parenthood.

Furthermore, our findings showed higher percentages of women with clinically sig-
nificant psychological symptoms (considering all of the four assessment times) compared
with those reported in the pre-pandemic literature on similar cohorts, which suggests
that in our sample the experience of motherhood was also shaped by pandemic-related
factors [42], especially the pandemic-related perceived threat. The overall estimated preva-
lence of anxiety disorders/symptoms in this population was around 10–15% before the
pandemic [66]; in our sample, the percentage of women above the clinical cut-off score
was more than double at 3 and 6 months postpartum, and approximately more than triple
at 12 months postpartum. These percentages are in line with those of a previous study
carried out during the first lockdown of the pandemic [42]. At the same time, in our
sample, the percentage of women with clinically significant symptoms of depression was
higher than those reported in the pre-pandemic literature [67–69]. For up to the 17% of
the participants who reported clinically significant symptoms of depression, the levels of
depression were clinically significant at all of the three assessment points, which indicated a
stable but critical situation. These findings confirm those of previous studies that identified
a high-risk trajectory, with relevant depressive symptoms at all assessment points [70–72],
and provide useful information for clinical intervention, underlining the importance of
continuous support for postpartum women. However, the highest percentage of stable
high-risk women found in this study highlights the significant impact of the pandemic
on mothers’ well-being, which further underlines the importance of offering supportive
interventions not only immediately after childbirth, but also throughout the following year.
Regarding the childbirth experience, approximately one-third of women reported a very
negative experience, emphasizing how the experience of childbirth during the pandemic
was negative for many women, as highlighted in a previous study [73].

Finally, the presence of multiple correlations between the psychological and the re-
lational variables included in the study indicates a complex condition of psychological
distress that cannot be reduced to depressive symptoms alone. In this scenario, relational
variables can play a protective role, as has been well documented in both the pre-pandemic
and pandemic literature [44,74].

Regarding the main predictors of PPD at 12 months postpartum (the second aim of
our study), our findings showed significant associations with the quality of childbirth
experience and trait anxiety. This result only partially confirms our hypothesis. As ex-
pected, PPD was predicted by the quality of childbirth experience and anxiety at three
months, which is in line with findings of previous studies. Specifically, several studies
found an association between a negative subjective experience of childbirth and maternal
depression [36,37,75–79], which highlights the importance of improving the quality of the
childbirth experience to reduce its possible negative consequences on women’s well-being,
and on the relationship with the baby and the baby’s development [80,81].

Furthermore, the significant predictive role of trait anxiety on PPD at 12 months
indicates that “structural” rather than situational factors have an impact on depressive
symptoms. This result confirms those from previous studies that underlined the continuity
of psychological distress across the transition to parenthood [82]. Surprisingly, in our study,
PPD at previous assessment times did not affect PPD at 12 months. Taken together, these
findings may suggest that an initial condition of anxiety in mothers, if untreated, may lead
to long-term negative consequences including PPD.

On the contrary, neither couple adjustment nor social support were found to be
predictive of PPD, although they were negatively correlated with PPD. Therefore, although
relational variables can have a protective role in mothers’ psychological adjustment, PPD
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is directly predicted by individual variables related to psychological dimensions, and
especially to the quality of childbirth experience.

The current study has some limitations. First, more than half of the participants aban-
doned the study. Second, two scales (DAS and MSPSS) did not have a normal distribution
and for this reason they were not included in all the analyses conducted. Third, mothers’
well-being was investigated using only self-report instruments, exposed to social desirabil-
ity bias. Future studies could investigate mothers’ psychological health using qualitative
designs based on in-depth interviews, to better understand the subjective experience of
the transition to parenthood. Finally, although this study was not originally focused on
motherhood experience during the pandemic, this unexpected event inevitably had an
impact on our research, so that some questions related to COVID-19 needed to be included.

Despite these limitations, the longitudinal design of our study allows a longer period
of time to be covered compared with other studies, and can provide useful information to
plan specific support interventions for postpartum women. For instance, although antenatal
classes are routinely offered to Italian expectant mothers, it may be useful to provide stable
programs (such as educational programs) to mothers in the first year postpartum. Because
the quality of the childbirth experience is the most important predictor of PPD, effort should
be made by healthcare professionals to guarantee a positive experience to all women.

5. Conclusions

Investigating women’s psychological status in the postpartum period is essential to
understand how we can support women through targeted interventions based on their
specific needs. In this regard, our findings may usefully contribute to research and clinical
practice by showing that the quality of the childbirth experience has long-term effects on
women’s psychological well-being. The fact that the whole first year represents a window
of vulnerability, rather than only the first months after giving birth, should be considered
by healthcare professionals in clinical practice with mothers.
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Abstract: Introduction: The COVID-19 pandemic has changed the way prenatal education and
obstetric care are provided. Pandemic-related anxiety, restrictions, limitations in perinatal care, and
the inability to be accompanied by a loved one can have negative psychological consequences for
future parents and their child. The aim of this study was to analyze the determinants and assess the
anxiety of pregnant women in individual trimesters, as well as to learn about the sources of support
and medical personnel proceeding methods. Materials and Methods: This research was conducted as
a diagnostic survey, using the State-Trait Anxiety Inventory (STAI), Childbirth Anxiety Questionnaire
(CAQ), and a standardized interview questionnaire, on 534 pregnant women in Poland. Resultsand
Conclusions: The pregnant women, regardless of the trimester of pregnancy, are characterized by:
increased anxiety level influenced by the current epidemiological situation, psychophysical condition,
previous maternal experiences, participation in classes preparing for childbirth, organization of
perinatal care, their relationship with a partner, and the presence of a loved one during childbirth. A
negative correlation was shown between the level of childbirth anxiety and maternal experience, as
well as the support of a doctor and midwife.

Keywords: childbirth anxiety; anxiety in pregnancy; COVID-19; SARS-CoV-2; pandemic; support;
perinatal care; pregnancy; childbirth school

1. Introduction

When faced with situations threatening life or health, negative emotions appear. One
of these is anxiety. When it is only moderate, it can increase the motivation to take action.
However, as it worsens, it becomes a type of pathological emotion that has a negative
impact on the person’s psyche and health [1].

Perinatal anxiety has a significant influence on the health situation of the mother and
the development of the child. It is a common problem, as one in ten mothers experience
symptoms of anxiety in pregnancy and postpartum [2].

Due to their situation, pregnant women constitute a special group with regard to
anxiety over their own health and that of their child. In each of the three trimesters of
pregnancy, there are different stress factors thatchange or evolve over the course of the
pregnancy. A particular stressor is the approach to childbirth, which is associated with
perinatal anxiety. Moreover, a high level of anxiety is also associated with a decrease in the
effectiveness of coping strategies [3–5].

Stress and anxiety in pregnancy can have a catastrophic effect both on the course of
the pregnancy and on the condition of the child. Stress-induced pregnancy complications
are a significant cause of morbidity and mortality in mothers and newborns [6,7].
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Infants of mothers experiencing perinatal anxiety have a greater risk of develop-
ing negative effects. In this group of children, disorders of sleep, interaction with the
mother, emotional development, and social relationships are more often observed. The
consequences for the mother may be difficulties in breastfeeding and preterm labor [8].

Accurate identification of factors influencing the risk of perinatal anxiety may signif-
icantly contribute to the detection of disorders even before pregnancy. Early diagnosis
reduces the severity and recurrence of symptoms [9].

Perinatal care in Poland is based on the Standard of Perinatal Care guidelines. This
document discusses, inter alia, prenatal education and childbirth procedure. It emphasizes
the importance of social, emotional, and informational support for the pregnant woman. It
also guarantees the pregnant woman the choice of the place for giving birth, the opportunity
of a family midwife, and the benefit of the support of a loved one [10].

The rapid progress of the SARS-CoV-2 pandemic has been a challenge for healthcare
systems and has contributed to changes in the manner of delivering prenatal education and
maternity care while safeguarding mother and child. Unfortunately, due to the pandemic
and prevailing restrictions, access to prenatal education has become difficult. Moreover,
there is only limited data on the effects coronavirus has on the pregnant woman and her
baby [11,12]. The lack of such important information can also contribute to an increase
in uneasiness and perinatal anxiety of pregnant women. In addition, factors such as
pandemic-related anxiety, a time of isolation, restrictions, limitations on the process of
childbirth and perinatal care, and the impossibility of being accompanied by a loved one
have been associated with negative psychological consequences for future parents and
their children [13,14].

Available empirical reports have shownthat the COVID-19 pandemic had a significant
impact on the mental health of pregnant women. Perinatal anxiety was significantly higher
during the pandemic period than before it. Moreover, the previous analyses indicate social
support both from relatives and medical staff as a protective factor. The exact determinants
of this phenomenon remain a subject of research [15–17].

The analysis of determinants of social anxiety in the context of health care system
activities-perinatal care and antenatal education was an innovative aspect of our study.
An important issue seems to be the assessment of psychophysical condition and its deter-
minants, as well as the determination of correlations between psychological and physical
condition and the level of anxiety experienced by pregnant women. Results presented
inprevious studies have not determined the relationship between patients’ expectations
about labour and care provided by medical staff and perinatal anxiety, so we included this
issue in our manuscript.

Due to the importance of the problem of fear of childbirth and the complexity of the
topic resulting from the special situation caused by the COVID-19 pandemic, it is very
important to assess the determinants of the phenomenon in pregnant women. Obtaining
knowledge on the determinants of labour fear in the context of the COVID-19 pandemic
might set new directions in psychopreventive actions in the population of pregnant women.
Understanding the characteristics and identification of vulnerable groups of women will
enable the implementation of appropriate psychoprophylactic interventions. As a result, it
might contribute to reducing the risk of sequelae in the form of emotional disorders in the
perinatal period.

The main aim of the study was to evaluate perinatal anxiety in pregnant women
during the first wave of the COVID-19 pandemic.

Specific objectives:

- Learning about respondents’ opinions on the support received from medical personnel
and relatives.

- Assessment of received social support impact on the perinatal anxiety level.
- Assessment of perinatal care and education and its impact on experienced perinatal

anxiety level.
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- Analysis of the relation between psychological condition and experienced perinatal
anxiety level.

- Assessment of the influence of selected obstetric factors on the experienced perinatal
anxiety occurrence.

2. Materials and Methods

We declare that all procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional and/or national research
committee (the Bioethics Committee of the Medical University of Lublin: KE-0254/30-2019)
and with the 1964 Helsinki declaration and its later amendments or comparable ethical
standards. Informed consent was obtained from all individual participants included in
the study.

2.1. Study Design and Participants

The study was conducted from 1 March 2020 to 2 June 2020, among women in the
first (119), second (170), and third (245) trimesters of pregnancy, availing themselves of
check-up visits to an OB-GYN and prenatal education conducted by a midwife or a family
school in the territory of the Voivodeship of Lublin (eastern Poland).

The sample size was of a non-probalistic character. The study was conducted in
selected medical centers providing free medical care for women under health insurance
which is available to all pregnant women in Poland, regardless of their income level. From
the beginning of a pregnancy, women in Poland are entitled to physician’s care or midwife
care (although in practice this is more rarely chosen). From the twenty-first week of the
pregnancy, they can take advantage of free visits to a midwife for prenatal education.

Qualification criteria for the study were: agreement to participate in the diagnostic
survey, being at least 18 years of age, and diagnosed with a single pregnancy. Persons
undergoing psychotherapy or psychiatric treatment were excluded from the study.

In determining the sample size, we took into consideration the number of births from
the beginning of 2020 to the moment of our project’s implementation (January–February
2020). The number of births during this period was 3120, so the minimum number of
respondents was calculated at 342 (with a maximum error of 5% and a confidence level of
95%). The respondents were informed that participation in the study was voluntary and
anonymous and that the results would be used only for scientific purposes. The course and
purpose of the study as well as the method of filling in the questionnaire were discussed
with the respondents. Each participant received a questionnaire and an informed consent
form. In order to preserve participants’ anonymity, the questionnaires and consent forms
were deposited into a ballot-type box, which was opened after the end of the study.

The original goal of the project was to study perinatal anxiety in women in the
individual trimesters of pregnancy. Due to the pandemic, which occurred at the same time,
the study was adapted to the epidemiological situation and this final version is the one
presented in the manuscript. The first complete questionnaires, taking into account aspects
of the epidemiological situation, were received on 20 March 2020, and are included in the
study.There was a total of 556 participants in the study, out of which four persons did not
give consent to participate in the diagnostic survey, plus 18 questionnaires were incomplete
or filled in incorrectly. Therefore, 534 questionnaires qualified for statistical analysis. The
efficiency ratio of the obtained data was 96.04% (Figure 1).
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Patients initially included in the 
analysis– Pregnant women in 

their I trimester (N = 124) 

Patients initially included in the 
analysis – Pregnant women 
intheir II trimester (N = 177) 

Excluded cases:  
- patients not meeting the 

inclusion criteria (N= 4) 
- patients refused to participate 

in the study (N=1) 

Excluded cases: 
- patients not meeting the 

inclusion criteria (N = 5) 
- patients refused to participate 

in the study (N = 2)

Respondents enrolled in 
the cohort (N=119) 

Respondents enrolled in 
the cohort (N=170) 

Patients initially included in the 
analysis – Pregnant women in 

their III trimester (N = 255) 

Excluded cases:  
- patients not meeting the 

inclusion criteria (N = 9) 
- patients refused to participate 

in the study (N = 1) 

Respondents enrolled in 
the cohort (N = 245) 

Figure 1. Recruitment process flowchart.

The study was conducted by diagnostic survey method, with the use of a questionnaire.
The research tool was a questionnaire consisting of three sections:

• The State-Trait Anxiety Inventory (STAI) is a tool comprising two scales. The first part
of the STAI (x-1) examines the level of anxiety as a current emotional state. It consists of
20 statements, for each of which the respondent chooses one of four possible answers
(definitely, probably, probably not, definitely not). The responses to these statements
describe the respondent’s feelings while filling out the questionnaire. The second part
(x-2) concerns anxiety understood as a personality trait. It also consists of 20 statements
that the respondent can answer, using a four-point scale (almost never, sometimes,
often, almost always). The responses for this second part provide a picture of how the
respondent usually feels [18,19]. The Cronbach’s alpha coefficient for the questionnaire
for the studied group was 0.908 (x-1) and 0.869 (x-2), (Supplementary File).

• The Childbirth Anxiety Questionnaire (CAQ): a tool for gaining information on emo-
tions associated with upcoming childbirth. The CAQ is made up of nine statements to
which the respondent answers by choosing one of four categories (definitely, probably,
probably not, definitely not) to which numerical values are assigned. The higher the
score, the greater severity of childbirth anxiety [20]. The Cronbach’s alpha reliability
coefficient for the research group was 0.824, (Supplementary File).

• The questionnaire specially prepared for this study takes into consideration the char-
acteristics of the women being researched as well as questions concerning the re-
search topic. The respondents answered on a five-point Likert scale (1—definitely
not, 5—definitely yes) on the topics of determinants of childbirth anxiety they felt and
healthcare conditions in the time of the SARS-CoV-2 virus pandemic.

2.2. Statistical Analysis

SPSS software (IBM SPSS 25 Statistic, Chicago, IL, USA) was used in the data anal-
ysis. The analysis of descriptive statistics, chi-square tests of independence, analyses of
Pearson’s and rho Spearman’s r correlation, Student’s t-tests for independent samples,
Mann–Whitney’s tests, one-way ANOVA, and Kruskal–Wallis tests were performed with
its help. The level of statistical significance was p < 0.05.

3. Results

Table 1 presents the characteristics of the women participating in the diagnostic survey,
broken down according to the trimester of their pregnancy. Participating in the study were
534 women aged 18 to 48 years old (average age: 27.47 ± 3.92 years), of whom 119 (22.3%)
were in their first trimester (1–13 weeks), 170 (31.8%) in the second trimester (14–26 weeks),
and 245 (45.9%) in their third trimester (27–40 weeks) of pregnancy (Table 1).
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Table 1. Participants’ baseline characteristics.

Participants’ Characteristics
I Trimester II Trimester III Trimester

Total
% (n) % (n) % (n)

Age

<20 2.5 (3) 0.6 (1) 2.4 (6) 1.9 (10)
20–29 78.2 (93) 64.1 (109) 61.2 (150) 65.9 (352)
30–39 19.3 (23) 33.5 (57) 34.3 (84) 30.7 (164)
≥40 - 1.8 (3) 2.0 (5) 1.5 (8)

Residence
urban—province capital 36.1 (43) 38.8 (66) 41.2 (101) 39.3 (210)

other cities 40.3 (48) 37.6 (64) 33.5 (82) 36.3 (194)
rural 23.5 (28) 23.5 (40) 25.3 (62) 24.3 (130)

Education
university 63.9 (76) 64.2 (109) 60.0 (147) 62.2 (332)

other educational stages 36.1 (43) 35.8 (61) 40.0 (98) 37.8 (202)

Professional
activity

currently does not work 18.5 (22) 65.9 (112) 81.2 (199) 68.2 (364)
does not work professionally at all 44.5 (53) 13.5 (23) 6.1 (15) 11.2 (60)

(she) works 37.0 (44) 20.6 (35) 12.7 (31) 20.8 (110)

Relationship status married/informal relationship 89.1 (106) 90.0 (153) 92.7 (227) 91.0 (486)
single 10.9 (13) 10.0 (17) 7.3 (18) 9.0 (48)

Self-reported
financial standing

good 73.9 (88) 74.7 (127) 73.1 (179) 73.8 (394)
bad 26.1 (31) 25.3 (43) 26.9 (66) 26.2 (140)

Having children
no, it’s the first pregnancy 58.8 (70) 63.5 (108) 69.4 (170) 65.2 (348)

one child 26.9 (32) 28.8 (49) 23.7 (58) 26.0 (139)
two or more children 14.3 (17) 7.7 (13) 6.9 (17) 8.8 (47)

The person
providing care

doctor 67.2 (80) 73.5 (125) 66.9 (164) 69.1 (369)
midwife 5.9 (7) 1.2 (2) 0.4 (1) 1.9 (10)

doctor and midwife 25.2 (30) 24.1 (41) 31.8 (78) 27.9 (149)
she was not under the care of

a doctor/midwife 1.7 (2) 1.2 (2) 0.8 (2) 1.1 (6)

Participation in
Childbirth Classes

yes—face-to-face meeting with the
midwife 30.3 (36) 18.8 (32) 31.8 (78) 27.3 (146)

yes—video- and teleconferences 0.8 (1) 10.0 (17) 12.3 (30) 9.0 (48)
no, she did not have the
opportunity/possibility 5.9 (7) 14.1 (24) 25.7 (63) 17.6 (94)

no, she was not interested 12.6 (15) 23.5 (40) 24.1 (59) 21.3 (114)
has not participated yet but would

like to 50.4 (60) 33.5 (57) 6.1 (15) 24.7 (132)

(n)—number, %—percentage.

The respondents were dominated by women residing in places within the voivodeship
(39.3%), persons with higher education (62.2%), not working during their pregnancy
(68.2%), in a married or informal relationship (91.0%), recognizing their material situation
as good (73.8%), and not having maternal experience (65.2%). They were also mostly
people whose current pregnancy was being attended by an OB-GYN (69.1%), as well as
women preparing for childbirth through education, in direct contact with a midwife (27.3%)
(Table 1).

In the first stage of the study, the level of anxiety of the respondents was assessed
with regard to the stage of pregnancy. The women participating in the study, regardless of
pregnancy trimester, were characterized by elevated, high, or very high degrees of anxiety.
Most of the women in their second trimester (82.9%) obtained this result, whereas the
women in their first (57.2%) or third (58.0%) trimester had very similar anxiety levels. More
than half the women stated that their current pregnancy taking place in this epidemiological
situation contributes to the anxiety they feel before childbirth (I: 57.2%; II: 56.5%; III: 60.0%).
Women in their third semester agreed the most with this opinion (p = 0.008). Statistical
analysis showed that respondents declaring that their pregnancy concluding in accordance
with their previous ideas or plans would not reduce their feelings of anxiety represent
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a higher level of anxiety (p = 0.004), as compared to pregnant women who believe the
opposite or who do not have an opinion on this topic (Table 2).

Table 2. Anxiety levels of the pregnant women according to pregnancy trimester.

Pregnancy Trimester
Childbirth Anxiety

Anxiety as a State Anxiety as a Trait
M SD M SD

I trimester 40.97 8.46 40.97 8.77
II trimester 41.12 9.24 42.35 8.63
III trimester 42.40 8.42 42.20 8.75

Statistic F = 1.58 p = 0.207 η2 = 0.01 F = 1.03 p = 0.35 η2 = <0.01

Anxiety Level
Pregnancy Trimester

I II III
% (n) % (n) % (n)

Low 42.8 (51) 37 (63) 42 (103)
Elevated 11.8 (14) 16.5 (28) 15.5 (38)

High 15.1 (18) 25.2 (30) 14.7 (36)
Very High 30.3 (36) 41.20 (49) 27.8 (68)

Statistic Chi2 = 2.6868 p = 0.846 C = 0.07

Pregnancy in the current epidemiological situation
contributes to increased feelings of anxiety

I II III
% (n) % (n) %(n)

Yes 57.2 (68) 56.5 (96) 60 (147)
No Opinion 11.8 (14) 13.5 (23) 17.1 (42)

No 31.1 (37) 30.0 (51) 22.9 (56)

Statistic Chi2 = 43.5963 p = 0.008 C = 0.2747

Completion of the pregnancy in
accord with prior ideas/plans would lessen feelings

of anxiety.

Opinion
Yes No Opinion No

Average
Rank

Me
Average

Rank
Me Average Rank Me

Childbirth Anxiety 351.05 15.00 246.56 14.00 265.72 18.00

Statistic p = 0.004

(Me)—median, (M)—mean, (SD)—standard deviation.

An assessment was made of the attitude of pregnant women regarding support from
their loved ones and from medical personnel in the current epidemiological situation. Their
responses show that the vast majority of them consider the support of their OB-GYN to
be sufficient (I: 76.5%, II: 79.4%, III: 75.5%). Women in their third trimester (42.4%) cited
support from the midwife as adequate, while the respondents in the first (52.9%) and
second trimester (52.9%) did not have an opinion on this matter. The respondents stated
that the support of their loved ones (partner, relatives, friends) is important (I: 95.8%;
II: 100%; III: 99.2%, p = 0.0260) and, in the current situation, they find it to be adequate
(I: 91.6%; II: 90.6%; III: 89.4%). The majority of respondents also gave positive answers to
a question about the influence of their relationship with their partner (I: 86.5%; II: 91.8%;
III: 93.5%) and the presence of a loved one during childbirth (I: 77.3%; II: 78.2%; III: 78.8%)
have on their level of childbirth anxiety (Table 3).
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Table 3. Opinions of the respondents on specific sources of support and methods of treatment, by
pregnancy trimester.

Source of Support/Factors Pregnancy
Trimester

Yes
No Opinion/

Not Applicable
No

Statistic
% (n) % (n) % (n)

In the current epidemiological situation,
the support of the doctor in charge of the pregnancy was appropriate

I 76.5 (91) 16.8 (20) 6.7 (8) Chi2 = 10.2185
II 79.4 (135) 7.6 (13) 12.9 (22) p = 0.036
III 75.5 (185) 9.8 (24) 14.7 (36) C = 0.1370

In the current epidemiological situation,
the support of the midwife providing prenatal education was appropriate

I 42.0 (50) 52.9 (63) 5.0 (6) Chi2 = 28.9580
II 31.2 (53) 52.9 (90) 15.8 (27) p = 7.972
III 42.4 (104) 34.7 (85) 22.8 (56) C = 0.2268

The support of loved ones (partner, family, friends) is important
I 95.8 (114) 3.4 (4) 0.8 (1) Chi2 = 11.0432
II 100 (170) - - p = 0.026
III 99.2 (243) 0.8 (2) - C = 0.1423

I am receiving sufficient support from my loved ones
I 91.6 (109) 3.4 (4) 5.0 (6) Chi2 = 1.5008
II 90.6 (154) 2.9 (5) 6.5 (11) p = 0.826
III 89.4 (219) 2.4 (6) 8.2 (20) C = 0.0529

My marital/partnership relations have an influence on the level of
childbirth anxiety

I 86.5 (103) 7.6 (9) 5.9 (7) Chi2 = 7.1569
II 91.8 (156) 4.1 (7) 4.1 (7) p = 0.127
III 93.5 (229) 2.0 (5) 4.5 (11) C = 0.1150

The presence of a companion during childbirth helps to lessen
perinatal anxiety

I 77.3 (92) 13.4 (16) 9.2 (12) Chi2 = 10.0701
II 78.2 (133) 18.8 (32) 3.0 (5) p = 0.089
III 78.8 (193) 13.9 (34) 7.3 (18) C = 0.1360

Birthing school/prenatal education prepares you for childbirth physically
I 61.4 (73) 25.2 (30) 13.4 (16) Chi2 = 16.5734
II 56.5 (96) 33.5 (57) 10.0 (17) p = 0.002
III 47.3 (116) 29.4 (72) 23.3 (57) C = 0.1734

Birthing school/prenatal education prepares you for
childbirth psychologically

I 71.4 (85) 21.0 (25) 7.5 (9) Chi2 = 2.7928
II 72.4 (123) 22.9 (39) 4.7 (8) p = 0.593
III 69.3 (170) 21.6 (53) 8.9 (22) C= 0.0721

The subject of childbirth anxiety was brought up during meetings with
the midwife/in birthing school

I 33.6 (40) 55.5 (66) 10.9 (13) Chi2 = 11.9339
II 34.7 (59) 58.2 (99) 7.1 (12) p = 0.017
III 45.7 (112) 42.9 (105) 11.5 (28) C = 0.1478

Birthing school/prenatal education helps for coping with
perinatal anxiety

I 55.5 (66) 32.8 (39) 11.8 (14) Chi2 = 0.7100
II 57.0 (97) 34.1 (58) 8.9 (15) p = 0.950
III 57.9 (140) 33.1 (81) 9.8 (24) C = 0.0364

The subject of SARS-CoV-2 (coronavirus) was brought up during
meetings/teleconferences with the family midwife or in classes at the

birthing school

I 16.8 (20) 77.3 (92) 9.36 (7) Chi2 = 31.9594
II 17.6 (30) 75.9 (129) 13.37 (11) p = 0.001
III 36.7 (90) 53.5 (131) 19.27 (24) C = 0.2376

The current epidemiological situation was discussed during
meetings/video

conferences with the family midwife or in classes at the birthing school

I 17.6 (21) 78.2 (98) 1.7 (5) Ch2 = 33.8456
II 18.2 (31) 75.3 (128) 1.8 (11) p < 0.001
III 38.8 (95) 53.1 (130) 4.1 (20) C = 0.2441

Perinatal care has an influence on feelings of childbirth anxiety
I 73.1 (87) 21.0 (25) 5.8 (7) Chi2 = 10.4824
II 78.8 (134) 18.8 (32) 2.4 (4) p = 0.033
III 79.2 (194) 12.7 (31) 8.1 (20) C = 0.1387

Knowing about the standards of perinatal care helps in coping
with anxiety

I 58.8 (70) 31.1 (37) 10.1 (12) Chi2 = 18.2418
II 75.2 (128) 15.9 (27) 8.9 (15) p = 0.001
III 79.2 (194) 13.1 (32) 7.7 (19) C = 0.1817

Concluding the pregnancy by means of Cesarean section would
lessen anxiety

I 31.1 (37) 14.3 (17) 54.6 (65) Chi2 = 5.0353
II 26.4 (45) 22.4 (38) 51.2 (87) p = 0.283
III 23.3 (57) 19.2 (47) 57.5 (141) C = 0.0966

About half of the respondents considered birthing schools or individual prenatal
education provided by a midwife to be helpful in preparing physically (I: 61.4%, II: 56.5%,
III: 47.3%, p = 0.002) and psychologically (I: 71.4%, II: 72.4%, III: 69.3%, p < 0.05) for
childbirth. According to women in the third trimester of pregnancy (45.7%), childbirth
anxiety during the current epidemiological situation was also discussed during the classes,
while other respondents did not have an opinion on this subject (p = 0.017). When asked
whether the topic of coronavirus (I: 77.3%, II: 75.9%, III: 53.5) and childbirth in the cur-
rent epidemiological situation (I: 78.2%, II: 75.3%, III: 53.1%) were discussed during meet-
ings/videoconferences with a family midwife or in birthing school, most of the respondents
answered that they did not have an opinion on this subject because they had not had the
opportunity to take advantage of such forms of prenatal education or were not interested
in them. Regardless of their stage of pregnancy, the respondents were of the opinion
that birthing school and perinatal education are helpful in coping with perinatal anxiety
(I: 55.5%, II: 57.0%, III: 57.9%) (Table 3).
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The pregnant women taking part in the study were asked to give their opinion on
factors thatmight lower childbirth anxiety. Respondents in all three trimesters said that
perinatal care (I: 73.1%, II: 78.8%, III: 79.2%) and familiarity with perinatal care standards (I:
58.8%, II: 75.2%, III: 79.2%) had an effect on feelings of anxiety before childbirth (p < 0.05).
On the other hand, the respondents did not agree with the statement that concluding
the pregnancy by Cesarean section would mitigate anxiety (I: 54.6%, II: 51.2%, III: 57.5%)
(Table 3).

In the next stage of the study, we looked at the opinions on social support and factors
influencing the level of childbirth anxiety. The results were also statistically significant
(p < 0.05).

Respondents more highly valuing the support of loved ones, their attending physician,
and the midwife providing prenatal education agreed more with the statement that they
are in good psychological condition (p = 0.001). In turn, the pregnant women saying they
considered the support of medical personnel as sufficient assessed their physical condition
as good to a greater extent (Table 4).

Table 4. Differences in respondents’ opinions on social support and factors influencing childbirth anxiety.

Sources of Support

Psychological
Condition

Loved Ones Attending Physician
Family Midwife Providing

Prenatal Education
Average Rank Me Average Rank Me Average Rank Me

Bad 208.04 4.00 228.13 4.00 226.22 3.00
Good 283.64 5.00 278.19 4.00 278.70 3.00

Statistic Z = −5.16 p = 0.001 Z = −3.27 p = 0.001 Z = −3.40 p = 0.001

Physical
Condition

Loved Ones Attending Physician
Family midwife providing

prenatal education
Average Rank Me Average Rank Me Average Rank Me

Bad 261.43 4.00 249.70 4.00 241.72 3.00
Good 272.42 5.00 281.92 4.00 288.38 3.00

Statistic Z = −0.91 p = 0.363 Z = −2.56 p = 0.011 Z = −3.67 p < 0.001

Factors Affecting Childbirth Anxiety

Manner of
pregnancy
conclusion

Perinatal care and
Birthing school

Pregnancy in the current
epidemiological situation
contributes to increased

feelings of anxiety

Concluding the pregnancy by
meansof Cesarean section

would lessen anxiety

M SD M SD M SD
Not Applicable 22.69 3.50 3.65 1.20 2.48 1.31

Delivery without
Complications 22.15 4.24 3.17 1.37 2.01 1.21

Delivery with
Complications 22.25 3.96 3.50 1.33 3.12 1.48

Statistic F = 1.09 p = 0.336 F = 5.34 p = 0.005 F = 19.95 p < 0.001

Participation in
Childbirth Classes

Perinatal care and
Birthing school

Pregnancy in the current
epidemiological situation
contributes to increased

feelings of anxiety

Concluding the pregnancy by
means

of Cesarean section
would lessen anxiety

M SD M SD M SD

Yes 24.13 3.76 3.58 1.25 2.46 1.39
No 21.60 3.37 3.49 1.29 2.58 1.38

Statistic T = 7.98 p < 0.001 T = 0.80 p = 0.426 T = −0.95 p = 0.341

(Me)—median, (M)—mean, (SD)—standard deviation.
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The statement that their current pregnancy contributes to an increase inanxiety was
most strongly agreed to by women who are first-time mothers (M = 3.65) and, toa lesser
degree, by respondents whose previous delivery was uneventful (M = 3.17, p = 0.005).
Furthermore, compared to women in their first pregnancy (M = 2.48) and respondents who
had given birth without complications (M = 2.01), pregnant women who had had a delivery
burdened with complications (M = 3.12) stated significantly more often that concluding
their pregnancy by Cesarean section would reduce feelings of anxiety.

It was also shown that the respondents participating in childbirth preparation classes
(M = 24.13) significantly more often (p < 0.001) stated that the organization of perinatal care
and prenatal education/birthing school reduced childbirth anxiety, compared to those who
did not use such activities (M = 21.60), (Table 4).

Tables 5 and 6 present results of analysis between childbirth anxiety and specific
factors: psychophysical condition, maternal experience, manner of conclusion of a previous
pregnancy, participation in childbirth preparation classes, and support of medical staff. The
data obtained indicate significant relationships among the selected variables (p < 0.05).

It has been shown that pregnant women in poor mental (p < 0.001) or physical
(p < 0.001) condition are exposed to a higher level of anxiety as a state and anxiety as
a trait than women assessing their psychophysical condition as good (Table 5).

This analysis indicated a statistically significant effect for anxiety as a trait (p = 0.019):
the women not participating in childbirth preparation classes are characterized by a greater
severity of anxiety as a personality trait than are women receiving prenatal education
(Table 5).

Table 5. Differences in assessment of childbirth anxiety and factors influencing it.

Psychological Condition
Childbirth Anxiety

Anxiety as a State Anxiety as a Trait
M SD M SD

Bad 48.75 7.38 49.23 6.46
Good 39.75 8.03 40.00 8.20

Statistic T = 10.80 p < 0.001 T = 12.72 p < 0.001

Physical Condition
Anxiety as a State Anxiety as a Trait
M SD M SD

Bad 44.13 8.57 44.95 8.30
Good 39.68 8.32 39.55 8.31

Statistic T = 6.05 p < 0.001 T = 7.48 p < 0.001

The course of the
previous birth

Anxiety as a State ANXIETY AS A Trait
M SD M SD

Not Applicable 41.57 8.42 42.12 8.67
Delivery without

Complications 41.79 8.62 41.76 8.78

Delivery with Complications 41.84 9.52 41.77 8.86

Statistic F = 0.05 p = 0.948 F = 0.10 p = 0.901

Participation in
Childbirth Classes

Anxiety as a State Anxiety as a Trait
M SD M SD

Yes 41.21 9.04 40.80 8.77
No 41.94 8.52 42.64 8.63

Statistic T = −0.92 p = 0.356 T = −2.35 p = 0.019
(M)—mean, (SD)—standard deviation.

Analysis of the research showed a statistically significant (p < 0.05) negative correlation
between the level of childbirth anxiety as a state and anxiety as a trait, as well as the support
of an attending OB-GYN(respectively: r = −0.15, r = −0.17) and a family midwife providing
prenatal education (r = −0.13, r = −0.18), (Table 6).
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Table 6. Analysis of the correlation between childbirth anxiety and the assessment of support from
medical personnel and maternal experience.

Factors
Anxiety as

a State
Anxiety as

a Trait

Support during the current epidemiological situation from
the OB-GYN treating the pregnancy

r −0.15 −0.17
p <0.001 <0.001

Support during the current epidemiological situation from
a family midwife providing prenatal education

r −0.13 −0.18
p 0.002 <0.001

Maternal experience rho 0.01 −0.02
p 0.882 0.628

Number of pregnancies rho 0.02 −0.01
p 0.653 0.860

r—Pearson’s correlation coefficient, rho—Spearman’s rho.

The design of the research questionnaire also allowed respondents to freely express
themselves about perinatal care, in particular childbirth during the SARS-CoV-2 virus
pandemic. Several women in the second or third trimester of pregnancy shared their
opinions; a few selected statements are presented below:

“I am worried about the current epidemiological situation and the impossibility of family
members being present for the delivery; even more, I am stressed about giving birth by
myself.”

“I have brief attacks of hysteria, but they pass quickly.”

“The current epidemic greatly increases my anxiety before giving birth. My husband has
promised to be with me for the delivery, our due-date is the end of September. Knowing
that having family members at the delivery has still not been restored yet at the hospitals
in my region causes additional, senseless anxiety and panic. And to what purpose? I am
not afraid of a virus, I am afraid of trauma and post-partum depression caused by having
my rights, peace, and dreams taken away. I cannot imagine being alone in such a difficult
situation as giving birth to my first child.”

Analysis of the responses shows that for women who had made long efforts to become
pregnant and had a difficult gynecological examination, anxiety associated with labor
and delivery was concerned more with the health of the child than with their own psy-
chophysical comfort regarding support and help from their loved ones, including being
accompanied by their partner:

“The long years of fighting infertility have certainly influenced my perception of anxiety
and childbirth, because I know that I may not have a second chance, so I am more afraid.
And now this epidemic . . . ”

“More than labor and delivery, I am afraid about successfully carrying the pregnancy,
due to an earlier miscarriage and long, in my opinion, attempts to have a baby. My desire
for a child is so great that I am not interested in the fact that I will feel pain, I am ready for
anything, just to give birth successfully, especially in this situation with coronavirus.”

4. Discussion

In the perinatal period, as a result of the psychological and physiological changes
taking place, a woman is particularly exposed to an increased risk of anxiety. The difficult
epidemiological situation of the COVID-19 pandemic and the restrictions associated with
it, as well as fluctuating socio-economic changes, can additionally increase the spread of
psychological problems among perinatal women [21,22].

Women who were pregnant during the first wave of the COVID-19 pandemic, regard-
less of trimester, were characterized by at least an elevated level of perinatal anxiety.

In our analysis, conducted during thefirst wave of COVID-19 pandemic, the majority
of pregnant women were characterized by at least an elevated level of perinatal anxiety.
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The respondents claimed that pregnancy in the current epidemiological situation
contributes to increased feelings of anxiety.The level of perinatal anxiety experienced by the
respondents was also influenced by maternal experience, the course of the previous delivery,
and the psychophysical condition.Social support and perinatal care were important for the
occurrence of labour anxiety.

In their study, Ahmad et al. observed that during the pandemic the level of anxiety in
pregnant women increased in comparison with the period before the epidemic [21].

The findings of this review suggest that the respondents, regardless of which trimester
of pregnancy, were characterized by elevated, high, or even very high levels of anxiety. In
contrast, Shrestha’s research showed that manifestation of anxiety symptoms was more
intense in women in the first trimester of pregnancy [23]. On the other hand, other re-
ports show that the highest level of anxiety was shown by pregnant women in the third
trimester of pregnancy [24]. Kahyaoglu, in turn, showed no correlation between the week
of pregnancy and the severity of perinatal anxiety [25].

The results obtained by our own research indicate that pregnant women assess the
support received by their loved ones as important. A statistically significant relationship
was found between the mental condition of pregnant women and the support they received
from their loved ones during the COVID-19 pandemic. The effects we present correspond
to the reports of Naz et al., whichdemonstrate a strong relationship between family support
received by pregnant women and reduction of their feelings of childbirth anxiety. Women
who received support from their loved ones declared milder feelings of childbirth anxiety.
In turn, respondents who did not receive this kind of support felt a significantly higher
level of anxiety [26].

The results of our analysis indicate a relationship between the support received by
pregnant women from medical staff and anxiety of the pregnant women. The available
research confirms that pregnant women have a particular need for support from medical
personnel. This is very relevant during the COVID-19 pandemic. The support provided
them reduces stress and anxiety, increasing their quality-of-life assessment. It has a positive
effect on psychophysical well-being, reducing the anxiety associated with hospitaliza-
tion [27–29]. According to reports by other authors, the support of medical staff was not
able to compensate for the lack of a loved one. This absence caused a feeling of helpless-
ness and intensified perinatal anxiety [30]. The social distancing in force everywhere can
constitute a serious problem resulting in psychological discomfort, as social support is of
particular importance in buffering the negative effects of stress and anxiety [31].

Our findings indicate that pregnant women attending birthing schools showed less
severe anxiety as a personality trait than women not choosing to participate in prenatal
education. The outcomes of analyses by Aksoy et al. concur with these results [12].
Other researchers have observed particularly helpful effects from participating in birthing
schools among first-time mothers. This group feels great stress in adapting to the role of
motherhood. Prenatal education makes possible the preparation of young mothers for a
new situation. Moreover, positive effects can be seen in the collaboration of the first-time
mother with the obstetric team during childbirth. Thanks to the emotional support of other
women in the same situation, a significant reduction of perinatal anxiety comes from the
exchange of experiences in organized group activities [32].

Karlström et al. explain the limited effects of participation in childbirth classes among
multiparous women by the stronger influence of previous obstetric experiences, which
have formed the pregnant woman’s attitude regarding the next birth [33].

Results of research by Swift et al. demonstrated that women who had expressed feel-
ings of childbirth anxiety declared a decrease in them under the influence of participation
in birthing school classes [34]. Kuciel et al., conducting research during the COVID-19
pandemic, showed that the knowledge acquired by respondents in prenatal education
did not affect their level of perinatal anxiety [35]. Hassanzadeh, guided by the positive
effect of studies on the benefits of participation in prenatal classes, suggests implementing
participation in birthing training as part of standard prenatal care [36].
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Research studies have sought evidence of the influence of the ordering of pregnancies
on the mother’s mental health and related factors. Farewell et al. indicated moderate or
severe intensification of perinatal anxiety symptoms in more than half of the respondents
who were in their first pregnancy [37]. In the group we studied, women in their first
pregnancies agreed to the greatest degree with the statement that their current pregnancy
was contributing to increased anxiety. This similarity of the results may be related to the
natural tendency to fear the unknown, or to an intensified conviction that childbirth is
associated with medical intervention.

Our probe showed that pregnant women are not of the opinion that having a Cesarean
section eases perinatal anxiety. An analysis conducted by Mehdizadehkashi was dominated
by respondents characterized by a high level of anxiety, of whom as many as 39% asked
for an elective Cesarean section. In this same group, 86.4% of respondents felt frustrated
because of the COVID-19 pandemic [38]. In the reports byMortazavi et al., the main
predictor of pregnancy being concluded by Cesarean section was the pregnant woman’s
fear of childbirth and the pain associated with it [39]. Research conducted by Størksen
also shows that the main reason for a woman choosing Cesarean section without clear
medical indication is fear of childbirth [40]. Despite increasingly frequent study results
which indicate a growing number of patients awaiting elective Cesarean section, Malhotra
demonstrates in his analyses that during the first year of the COVID-19 pandemic, the
number of Cesarean sections in New York remained at a level similar to that recorded in
the preceding years [41].

The existing research analysis shows how important it is to properly adjust the peri-
natal care system to the current epidemiological situation. It shows the importance of
proper care implementation, despite the difficulties related to, inter alia, restrictions, as
well as support from medical staff. Bearing in mind the potential negative psychological
consequences of social isolation during the COVID-19 pandemic, there is a need to conduct
further research on the determinants of perinatal anxiety and to identify protective factors,
the knowledge of which will enable the provision of appropriate care to pregnant women.

Strengths and Limitations of the Study

The presented results come from an analysis based on a subjective assessment of Level
of COVID-19 Anxiety in pregnant women. Although we used scales that are considered
sensitive research tools, they are based on subjective feelings and do not include objective
criteria of clinical symptoms.It is worth conducting a study where the same analysis for
pandemic and non-pandemic situations could be performed to better understand which
factor has a greater influence on the level of anxiety (pregnancy, preparation, social support
or the pandemic situation itself). Moreover, the study did not include the assessment
of individual and sociodemographic characteristics (e.g., low-risk pregnancies, high-risk
pregnancies, education, place of residence, self-reported financial standing). This is a
cross-sectional study, so no claims can be made about causality.

The advantage of our work is the size of the study group (534 people), and the fact that
our questionnaire was delivered to each respondent in person. It should also be emphasized
that the study utilized a standardized tool, which allows other authors studying the issue
to compare research results and explore the subject.

Despite certain limitations, our study can constitute a reference point for further
exploration of the problem of COVID-19-related childbirth anxiety. Moreover, it can make
possible a rapid initiation of appropriate psychoprophylactic interventions in a given
epidemiological situation.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph19052603/s1, Supplementary File: The Childbirth Anxiety
Questionnaire.
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Abstract: Background: The ongoing COVID-19 pandemic has created numerous stressful condi-
tions, especially for vulnerable populations such as pregnant women. Pandemic-related pregnancy
stress consists of two dimensions: stress associated with feeling unprepared for birth due to the
pandemic (Preparedness Stress), and stress related to fears of perinatal COVID-19 infection (Perinatal
Infection Stress). The purpose of our study was to elucidate the association between various factors—
sociodemographic, obstetric, pandemic-related, and situational—and pandemic stress in its two
dimensions during the second wave of the COVID-19 pandemic in Polish pregnant women. Methods:

A cross-sectional study with a total of 1119 pregnant women recruited during the second wave of
the COVID-19 pandemic in Poland (between November 2020 and January 2021). Participants were
recruited via social media to complete an online study questionnaire that included sociodemographic,
obstetric, situational, and COVID-19 pandemic factors, as well as the Pandemic-Related Pregnancy
Stress Scale (PREPS). Results: Nearly 38.5% of participants reported high Preparedness Stress; 26%
reported high Perinatal Infection Stress. Multivariate analyses indicated that lack of COVID-19
diagnosis, higher compliance with safety rules and restrictions, and limited access to outdoor space
were independently associated with moderate to severe levels of Infection Stress. Current emotional
or psychiatric problems, nulliparity, limited access to outdoor space, and alterations to obstetric visits
were independently associated with moderate to severe Preparedness Stress. Conclusion: Study
findings suggest that particular attention should be focused on the groups of pregnant women who
are most vulnerable to pandemic-related stress and therefore may be more prone to adverse outcomes
associated with prenatal stress.

Keywords: pregnancy; COVID-19; pandemic stress; correlates of stress; infection; preparedness

1. Introduction

The 2019 coronavirus disease (COVID-19) pandemic is a global health threat, and
by far the largest outbreak of an infectious illness in modern history. The COVID-19
pandemic constitutes a significant source of distress for all people but may be particularly
stressful for vulnerable groups [1]. Pregnant women are a high-risk population due to the
potential dual impact on mother and fetus [2]. Pregnancy is a particularly critical period
for women’s mental health [3,4]. Depression and anxiety are some of the most prevalent
pregnancy morbidities that have increased since the start of the COVID-19 pandemic [5–7].
Tomfohr-Madsen et al. [5] observed higher anxiety prevalence in pregnant women, which
is potentially linked to exposure to pandemic chronic stressors and ongoing uncertainty.
These authors point out that rates of antenatal depression and anxiety are significantly
elevated during the COVID-19 pandemic compared to historical pre-pandemic norms, for
example [8]. Other reports on the mental health of pregnant women during the pandemic
confirm these trends. Researchers highlight the prevalence of anxiety symptoms [2,9,10],
severe pandemic stress [9,11,12], and depression [2,13,14] and also indicate that expectant
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and postpartum women have higher levels of anxiety and depression compared to similar
cohorts assessed before the outbreak [15–18]. Studies of the determinants of anxiety and
depression in pregnancy conducted during the COVID-19 pandemic have confirmed the
importance of risk factors described previously as well as stressors related to pandemic
circumstances [19,20].

The COVID-19 pandemic is a danger to reproductive and perinatal health both di-
rectly, through infection itself, and indirectly, as a consequence of changes in health care,
social policy, and social and economic circumstances [21]. The pandemic has introduced
widespread chronic fear of infection and, in pregnant women, fear for the health of the
fetus in the face of the spreading virus [11,22]. Pandemic stress as a consequence of these
circumstances includes infection stress and stress related to preparing for childbirth [22].
Previous studies indicate that prenatal stress (including pandemic stress) and fear of child-
birth are factors that may disrupt preparation for delivery and the course of the delivery
itself and increase the likelihood of adverse birth outcomes including low birth weight and
preterm delivery [23–25]. Moreover, recent research indicates that pandemic-related stress
is a powerful construct that can affect the mental health of pregnant women, including an
increase in symptoms of depression and anxiety [9,20].

A growing body of evidence confirms the harmful consequences of COVID-19 for
perinatal physical and mental health. A review carried out by Chmielewska et al. [15]
showed that global maternal and fetal outcomes have worsened during the COVID-19
pandemic, with an increase in maternal deaths, stillbirths, ruptured ectopic pregnancies,
and maternal depression. Pregnant women are among those who are most worried and
concerned about spreading or becoming infected by SARS-CoV-2 [26,27]. Numerous
factors may have intensified the worries of pregnant women, including the diverse range
of symptoms and complications caused by the disease, limited scientific knowledge about
its impact on fetal well-being, confinement, changes in daily routine, transformations of
social life, financial problems, and interruptions of prenatal care [2,28].

The pandemic unfolded in a wave-like manner. The outbreak of COVID-19 in Poland
began at the end of March 2020 and reached its first peak during March and April 2020,
with few infections and a small number of deaths. The first lockdown was introduced at
this time as a preventive measure, which limited the possibility of movement, medical care
(canceled or rescheduled medical appointments, introduction of telephone consultations),
and the functioning of maternity wards and delivery rooms (suspension of appointments,
births without a companion) [29,30]. The following months saw a slow return to normalcy,
along with the re-opening of the economy, and a gradual lifting of restrictions in maternity
care (e.g., accompanied births resumed, and a less restrictive protocol was adopted for the
treatment of mothers infected with the virus).

The second wave of the pandemic in Poland, which started in November 2020 and
lasted until January 2021, differed from the first in many respects. A sharp increase was
observed in incidence of the coronavirus, with numerous deaths and hospitalizations of
people suffering from severe COVID-19. A second lockdown was introduced along with
shutdown of the economy, schools, and the return of restrictions relating to travel [31].
Constraints in medical care were reintroduced, including maternity care (suspension of
accompanied labor, uncertainty about place of delivery, and total ban on hospital visitors).
The second wave was also accompanied by changes in the public mood. Although the
second wave was objectively more threatening than the first, there was less adherence
to preventive measures. Research conducted by Chodkiewicz and colleagues [32] sug-
gests that after initial mobilization in the first wave, stress became chronic and resilience
mechanisms were increasingly ineffective, leading to psychological burnout. Additional
studies have documented fatigue, burnout, loneliness, and a rise in anxiety, depression,
and post-traumatic stress disorder [33–36].

Therefore, the aim of this study was to investigate the magnitude of pandemic stress
in pregnant women during the second wave of the pandemic in Poland and identify its
sociodemographic, obstetric, and situational correlates, including pandemic conditions.
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2. Materials and Methods

From November 2020 to January 2021, we recruited a sample of 1119 pregnant women
through social media (i.e., Facebook, pregnancy and birth forums, the Polish Childbirth
with Dignity Foundation). A cross-sectional study design with non-random sampling was
used. Research assistants posted study advertisements on pregnancy-related social media
that directed women to a link with the study questionnaire. The online questionnaire was
completed through LimeSurvey, an online survey system. Inclusion criteria were Polish
speaking women over 18 years of age who were pregnant during completion of the survey.
The research procedure was approved by the Ethics Committee of Silesian University in
Katowice (KEUS.43/05.2020).

2.1. Methods

COVID-19-related stress. The Pandemic-Related Pregnancy Stress Scale (PREPS [22];
Polish adaptation [11]) is a novel instrument that assesses prenatal stress during the
pandemic. The PREPS has been translated into several languages and has been found to
have good psychometric properties in different populations [12,19,20]. The PREPS includes
a subscale that assesses stress related to preparation for birth and the postpartum period
due to the pandemic (PREPS-Preparedness; PREPS-PS) and a second subscale that assesses
stress involving concerns about infection of oneself or one’s fetus/baby (PREPS-Infection;
PREPS-IS). Both scales were internally consistent (PREPS-PS α = 0.83; PREPS-IS α = 0.79).
A third PREPS subscale assessing positive appraisal was not pertinent to this study and
therefore not used. Scores for each PREPS scale are calculated as mean item response on a
scale from 1 = Very little to 5 = Very much.

Sociodemographic characteristics included maternal age (coded younger < 35/older ≥ 35),
financial status (below average/average/above average), relationship status (some or no re-
lationship/married or cohabiting), and level of education (high school/bachelor/postgrad).

Obstetric factors included unplanned pregnancy (no/yes), nullipara (no/yes), ges-
tational age (in weeks and coded by trimester), high-risk pregnancy (no/yes/unsure),
chronic medical conditions (no/yes), fertility treatments (no/yes), and length of time
trying to conceive (up to a year/one year or more).

Situational predictors. Four factors were assessed with dichotomous questions (no/yes):
experience of lifetime abuse, current emotional or psychiatric problems, major life events
while pregnant, and feelings of discrimination or harassment because of race, sexuality,
gender, or body size.

COVID-19-related conditions included loss of income because of COVID-19 (no/yes),
COVID-19 tests in the last 2 months (no/yes), COVID-19 diagnosis in the last 2 months
(no/yes), suspected COVID-19 infection without being medically diagnosed (no/yes/unsure),
obstetric visit canceled or rescheduled because of COVID-19 (no/yes), telemedicine (no/
yes, but only during COVID/yes, in the past), access to outdoor space (yes, whenever I
want/sometimes/rarely), and compliance with safety rules and restrictions (not much or a
little/average or a lot).

2.2. Statistical Analysis

Mean differences in the continuous PREPS-IS and PREPS-PS stress score for women
with different sociodemographic characteristics, obstetric factors, situational factors, and
COVID-19-related conditions were evaluated using Independent Sample t-tests or ANOVA
as appropriate. Following these steps, all variables that exhibited significant associations
with the continuous PREPS-IS and PREPS-PS stress score in bivariate analyses were entered
into a binary logistic regression model to calculate unadjusted and adjusted odds for high
levels of PREPS-IS and PREPS-PS. Cut-off scores (≥4 on the 1–5 response scale) were used
to identify women experiencing moderate or severe levels of stress [37]. The criterion for
statistical significance was p < 0.05 for all analyses.
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3. Results

Participants were on average 29.79 ± 3.81 years old, with an average gestational age
of 25 weeks (25.43 ± 9.73). Almost half of the participants were nulliparas (n = 494, 44.1%).
Sixty-three women (5.6%) reported being diagnosed with COVID-19 during pregnancy,
and one-quarter (n = 253, 22.6%) thought they might have contracted COVID-19 during
pregnancy but were not diagnosed. Other participant characteristics are displayed in
Table 1.

Approximately a quarter (26.1%) and more than a third (38.5%) of the women scored
a 4 or higher on the PREPS-IS subscale and PREPS-PS subscale, respectively, indicating
high levels of COVID-19-related pregnancy stress.

Table 1. Sample characteristics and mean differences in PREPS-IS and PREPS-PS scale score based on sociodemographic
characteristics, obstetric factors, and other predictors (N = 1119).

Sociodemographic Characteristics N (%) PREPS-IS PREPS-PS

Age (years) t = −0.18 t = −0.55
Younger (< 35) 986 (88.1) 3.11 ± 1.04 3.55 ± 0.88

Older ( ≥ 35) 133 (11.9) 3.13 ± 0.96 3.51 ± 0.77
Relationship status t = −0.02 t = −0.86

Some or no relationship 38 (3.4) 3.12 ± 1.01 3.67 ± 0.98
Married or cohabiting 1077 (96.2) 3.12 ± 1.03 3.54 ± 0.86

Financial status F = 0.51 F = 8.69 ***
Below average 65 (5.8) 3.03 ± 1.10 3.60 ± 0.90 a,b

Average 701 (62.6) 3.14 ± 1.03 3.62 ± 0.85 a

Above average 353 (31.5) 3.09 ± 1.00 3.39 ± 0.86 b

Education F = 1.04 F = 0.29
High school 129 (11.5) 3.03 ± 1.13 3.56 ± 0.97

Bachelor 108 (9.7) 3.03 ± 1.09 3.61 ± 0.86
Postgrad 882 (78.8) 3.14 ± 1.00 3.54 ± 0.85

Obstetric Factors N (%) PREPS-IS PREPS-PS

Unplanned pregnancy t = 0.47 t = 0−1.18
Yes 894 (79.9) 3.12 ± 1.02 3.58 ± 0.86
No 225 (20.1) 3.09 ± 1.07 3.61 ± 0.87

Nullipara t = −0.87 t = 2.57 *
Yes 494 (44.1) 3.14 ± 1.02 3.62 ± 0.89
No 614 (54.9) 3.11 ± 1.02 3.48 ± 083

Trimester F = 0.52 F = 2.74
1st 181 (16.2) 3.18 ± 1.00 3.42 ± 0.87

2nd 384 (34.3) 3.11 ± 1.06 3.60 ± 0.86
3rd 554 (49.5) 3.09 ± 1.02 3.55 ± 0.86

High-risk pregnancy F = 4.03 * F = 2.62
Yes 127 (11.3) 3.32 ± 1.00 a 3.68 ± 0.83
No 934 (83.5) 3.08 ± 1.03 b 3.52 ± 0.87

Unsure 58 (5.2) 3.29 ± 1.05 a,b 3.70 ± 0.84
Chronic medical conditions F = 1.26 F = 1.71

Yes 332 (29.7) 3.19 ± 1.03 3.62 ± 0.85
No 779 (69.6) 3.08 ± 1.02 3.52 ± 0.87

Unsure 8 (0.7) 3.05 ± 1.38 3.66 ± 1.04
Fertility treatments t = −0.19 t = 0.91

Yes 64 (5.7) 3.14 ± 1.04 3.55 ± 0.86
No 1055 (94.2) 3.11 ± 1.03 3.45 ± 0.91

Length of time trying to conceive t = −2.38 * t = −2.84 **
Up to a year 987 (88.2) 3.09 ± 1.04 3.52 ± 0.87

One year or more 132 (11.8) 3.30 ± 0.94 3.75 ± 0.79
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Table 1. Cont.

Situational Predictors N (%) PREPS-IS PREPS-PS

Lifetime abuse t = −0.99 t = −0.25
Yes 59 (5.3) 2.98 ± 1.05 3.52 ± 0.89
No 1060 (94.7) 3.12 ± 1.03 3.55 ± 0.86

Current emotional or psychiatric problems t = 2.08 * t = 4.11 ***
Yes 194 (10.4) 3.25 ± 1.01 3.78 ± 0.81
No 925 (89.6) 3.09 ± 1.03 3.50 ± 0.87

Major life event while pregnant t = 0.62 t = 2.82 **
Yes 282 (25.2) 3.15 ± 1.03 3.67 ± 0.81
No 837 (74.8) 3.10 ± 1.03 3.51 ± 0.88

Felt discriminated against t = 2.03 * t = 3.73 ***
Yes 53 (4.7) 3.38 ± 0.96 3.98 ± 0.74
No 1066 (95.3) 3.10 ± 1.03 3.53 ± 0.86

Note: * p < 0.05; ** p < 0.01; *** p < 0.001. Means with different superscripts are significantly different at p < 0.05 in a post hoc Scheffé test.

We investigated the association of PREPS factors with sociodemographic variables
(age, relationship status, financial status, education), obstetric characteristics (unplanned
pregnancy, nullipara, trimester, high-risk pregnancy, chronic medical conditions, fertility
treatment, length of time trying to conceive), and situational factors (lifetime abuse, cur-
rent emotional or psychiatric problems, major life event while pregnant, discrimination)
(Table 1). We also examined associations with COVID-19-related conditions (income lost,
COVID-19 test, diagnosis and perceived risk of COVID-19, prenatal care appointment
alteration, telemedicine during COVID-19, access to outdoor space, safety rule restrictions)
(Table 2).

Table 2. Sample characteristics and mean differences in PREPS-IS and PREPS-PS scale score based on COVID-19-related
conditions (N = 1119).

COVID-19-Related Conditions N (%) PREPS-IS PREPS-PS

Loss of income because of COVID-19 t = −0.31 t = −2.77 **
Yes 259 (23.1) 3.13 ± 1.08 3.68 ± 0.87
No 860 (76.9) 3.11 ± 1.01 3.51 ± 0.86

COVID-19 test t = −1.73 t = 0.78
Yes 165 (14.7) 2.99 ± 0.95 3.58 ± 0.91
No 954 (85.3) 3.14 ± 1.04 3.54 ± 0.86

COVID-19 diagnosis t = −2.61 ** t = −0.83
Yes 63 (5.6) 2.79 ± 0.84 3.46 ± 0.89
No 1056 (94.4) 3.13 ± 1.03 3.55 ± 0.86

Suspected COVID-19 infection F = 4.11 * F = 3.45 *
Yes 148 (13.2) 2.93 ± 1.01 a 3.62 ± 0.90
No 718 (64.2) 3.11 ± 1.04 a,b 3.50 ± 0.87

Unsure 253 (22.6) 3.23 ± 1.00 b 3.65 ± 0.80
Obstetric visit lost or rescheduled t = −2.74 ** t = −2.84 **

Yes 161 (14.4) 3.32 ± 0.98 3.82 ± 0.72
No 958 (85.6) 3.08 ± 1.03 3.50 ± 0.88

Telemedicine F = 3.04 * F = 5.04 **
No 859 (76.8) 3.07 ± 1.04 3.51 ± 0.88 a

Yes, but only during COVID 223 (19.9) 3.23 ± 1.00 3.71 ± 0.80 b

Yes, in the past 37 (3.3) 3.34 ± 0.77 3.44 ± 0.85 a,b

Access to outdoor space F = 7.59 ** F = 11.04 ***
Yes, whenever I want 945 (84.5) 3.06 ± 1.03 a 3.50 ± 0.86 a

Sometimes 142 (12.7) 3.41 ± 0.95 b 3.84 ± 0.81 b

Rarely 32 (2.9) 3.32 ± 1.18 a,b 3.81 ± 0.88 a,b

Compliance with safety rules and restrictions t = 6.71 *** t = 2.11 *
not much or a little 72 (6.4) 2.34 ± 1.10 3.29 ± 1.06

average or a lot 1047 (93.6) 3.17 ± 1.00 3.57 ± 0.85

Note: * p < 0.05; ** p < 0.01; *** p < 0.001; Means with different superscripts are significantly different at p < 0.05 in a post hoc Scheffé test.
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In the bivariate analyses, PREPS-IS was related to some of the obstetric factors, namely,
high-risk pregnancy and length of time trying to conceive. PREPS-IS was also associated
with current emotional or psychiatric problems and discrimination (see Table 1). As shown
in Table 2, PREPS-IS was also associated with all but one of the COVID-19-related variables.
The omnibus F-test was significant for telemedicine during pregnancy; however, the post
hoc analysis showed no significant differences.

PREPS-PS was associated with financial status, nullipara, and length of time trying
to conceive. PREPS-PS was also related to current emotional or psychiatric problems,
major life events during pregnancy, and discrimination (see Table 1). As shown in Table 2,
PREPS-PS was also associated with all but one of the COVID-19-related variables (see
Table 2). The omnibus F-test was significant for suspected COVID-19 infection; however,
the post hoc analysis showed no significant differences. Two logistic regression analyses
were carried out to calculate the adjusted odds ratio (AOR) for those who reported the
highest level of PREPS-IS and PREPS-PS. As shown in Table 3, the model predicting high
levels of Perinatal Infection Stress incorporated variables that exhibited significant bivariate
associations with a continuous PREPS-IS score. This regression model predicted 4% of the
variance in PREPS-IS, with COVID-19 diagnosis (AOR 4.02, p < 0.01), compliance with the
safety rules and restrictions (AOR 3.05, p < 0.01), and limited access to outdoor space (AOR
1.49, p < 0.05), uniquely increasing the odds of high perinatal infection stress.

Table 3. Binary multivariate logistic regression predicting high levels of Infection Stress—PREPS-IS
(N = 1119).

PREPS-IS

AOR 95% CI

Obstetric factors

High-risk † 1.3 0.87, 1.96
Length of time trying to conceive 1.09 0.72, 1.65
Situational factors
Emotional or psychiatric problems 1.15 0.81, 1.64
Discrimination 1.14 0.62, 2.11
COVID-19-related factors
No COVID diagnosis 4.02 ** 1.69, 9.56
Perceived risk of having had COVID-19 † 1.06 0.79, 1.41
Appointment altered 1.35 0.91, 1.99
Telemedicine obstetrician † 1.19 0.84, 1.67
Limited access to outdoor space † 1.49 * 1.04, 2.1
Compliance with safety rules and restrictions 3.05 ** 1.44, 6.48

R2 = 0.04

* p < 0.05, ** p < 0.01. AOR—Adjusted Odds Ratio; CI—Confidence Interval. † Women who reported being
high-risk and those who were unsure were grouped together. Women who reported perceived risk of having
COVID-19 and those who were unsure were grouped together. Women who reported no telemedicine obstetrician
during COVID-19 and those who reported it before the pandemic were grouped together. Women who reported
sometimes or rarely having access to outdoor space were grouped together.

As shown in Table 4, the model predicting high levels of Preparedness Stress incor-
porated variables that exhibited significant bivariate associations with the continuous
PREPS-PS score. The regression model included sociodemographic, obstetric, situational,
and COVID-19-related variables, which predicted 8% of the variance in PREPS-PS, with
nulliparity (AOR 1.51, p < 0.05), current emotional or psychiatric problems (AOR 1.52,
p < 0.05), income lost because of COVID-19 (AOR 1.36, p < 0.05), obstetric visits canceled or
rescheduled (AOR 1.52, p < 0.05), and limited access to outdoor space (AOR 2.21, p < 0.001)
uniquely increasing the odds of high perinatal Preparedness Stress.
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Table 4. Binary multivariate logistic regression predicting high levels of Preparedness Stress (N = 1119).

PREPS-PS

AOR 95% CI

Sociodemographic factors

Financial status † 0.93 0.54, 1.62
Obstetric factors
Nulliparity 1.51 ** 1.17, 1.95
Length of time trying to conceive 1.21 0.82, 1.78
Situational factors
Discrimination 1.63 0.91, 2.94
Emotional or psychiatric problems 1.52 * 1.09, 2.14
Major life event 1.12 0.84, 1.51
COVID-19-related factors
Income lost 1.36 * 1.01, 1.83
Perceived risk of having had COVID-19 † 1.17 0.90, 1.52
Appointment altered 1.52 * 1.06, 2.17
Telemedicine obstetrician † 1.28 0.93, 1.76
Limited access to outdoor space † 2.21 *** 1.57, 3.11
Compliance with the safety rules and restrictions 1.12 0.67, 1.88

R2 = 0.08

* p < 0.05, ** p < 0.01, *** p < 0.001. AOR—Adjusted Odds Ratio; CI—Confidence Interval. † Women who reported
below average or average financial status were grouped together. Women who reported perceived risk of having
COVID-19 and those who were unsure were grouped together. Women who reported no telemedicine obstetrician
during COVID-19 and those who reported it before the pandemic were grouped together. Women who reported
sometimes or rarely having access to outdoor space were grouped together.

4. Discussion

The COVID-19 pandemic has pervasive consequences for society including death,
economic uncertainty, and strained health care systems. Moreover, the pandemic has trig-
gered a wide variety of psychiatric problems, including anxiety and depression, especially
in sensitive populations such as pregnant women [5,38,39]. Additional factors related to
pandemic conditions and resulting pandemic stress also threaten maternal mental health.

The current study identified the magnitude and correlates of pandemic-related preg-
nancy stress during the second wave of COVID-19 in Poland. Nearly a third of pregnant
women experienced elevated levels of stress related to feeling unprepared for birth or being
worried about perinatal infection. The present research is consistent with other studies
carried out in Poland, including those devoted to the COVID-19 pandemic’s negative
impact on various dimensions of mental health in pregnant women [40,41].

Sociodemographic, obstetric, and situational factors including pandemic conditions
were important correlates of this stress. Most of these factors were specific to one of
the two dimensions of pandemic-related prenatal stress, but some—in particular, the
pandemic conditions—were associated with both stress about perinatal infection and about
feeling unprepared for birth. These common pandemic-related correlates of stress included
uncertainty about being ill with COVID-19, limited access to outdoor space, cancelation or
postponement of obstetric appointments, and compliance with safety rules and restrictions.
Similarly, trying to conceive for more than a year, as well as feeling discriminated against
and experiencing emotional and psychiatric problems, were associated with higher levels
of pandemic stress of both types.

Although a more limited number of factors distinguished women who were expe-
riencing moderate or severe levels of stress, pandemic conditions were the only factors
associated with moderate or severe infection stress; similarly, pandemic conditions con-
stituted a majority of the factors associated with moderate or severe birth preparation
stress. Notably, limited access to outdoor space was the only pandemic-related factor
significantly associated with high levels of both types of stress. These results parallel those
of comparable studies conducted in the US, Germany, and Switzerland during the first
wave of the pandemic [9,12]. It is instructive that alterations of obstetric appointments were
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associated with maternal stress, for the pandemic disrupted normal ways of preparing for
childbirth, including the regularity of obstetric appointments according to an established
schedule, the availability of medical care in situations that threaten the health of the mother
or baby, and participation in antenatal classes. Research from the first wave of the pandemic
in Poland also showed that prenatal care appointment cancelation or rescheduling was
associated with pandemic stress in pregnant women [10]. The availability, stability, and
continuity of medical care during pregnancy are crucial for a sense of security in pregnancy.
The pandemic has highlighted pre-existing challenges related to the delivery of standard,
high quality, and accessible prenatal care in Poland [42,43]. These findings reinforce the
urgent need to prioritize safe, accessible, and equitable maternity care within the strategic
response to this pandemic, and in future health crises.

Study findings also suggest that during the pandemic, close attention should be
focused on particular groups of pregnant women, similarly identified by prior research as
vulnerable to high maternal stress [12,23,37]: women pregnant for the first time, those with
a high-risk pregnancy, women who have been trying to conceive for a long time, women
who feel discriminated against for various reasons, those who have experienced major life
events during pregnancy, and those with other emotional and psychiatric difficulties. These
groups experience a higher level of pandemic-related pregnancy stress and therefore may
be more prone to complications associated with prenatal stress, including preterm birth, low
birthweight, and other outcomes that are well-recognized consequences of high maternal
stress during pregnancy [44,45]. For these women, early intervention and the provision
of psychological support tailored to their needs may also prevent the development or
aggravation of psychopathology.

A higher level of pandemic-related pregnancy stress was also associated with women’s
sense of uncertainty around contracting COVID-19. It should be noted that during the
second wave of the pandemic in Poland, there was very limited availability of tests, and
thus individuals had little knowledge about their possible SARS-CoV-2 infection. A small
percentage of women were tested for SARS-CoV-2, and the percentage of pregnant women
who knew they had already had COVID-19 was also low. However, almost one-third
suspected that they had contracted COVID-19. These women experienced higher pandemic
stress of both types: related to infection fear and to lack of preparation for birth. Thus,
increasing access to testing would likely help alleviate maternal stress. Research reports
that appeared during this time showed that having COVID-19 provides basic immunity
against recurrence and reduces the risk of serious complications in the event of another
infection [46,47]. This message was widespread in the media and online and is the likely
reason why women who reported a prior infection experienced lower stress. Moreover, a
stress exposure mechanism may also be at play, reflecting confidence about the ability to
manage stress related to the virus among those who were ill and recovered [48].

Interestingly, we found that greater compliance with safety rules and restrictions was
associated with higher pandemic-related stress. In other studies, higher anxiety related
to COVID-19 has been associated with a tendency to comply with safety rules during the
pandemic [49], or with undertaking various protective behaviors [50]. The association
that we uncovered between compliance and stress may thus reflect greater cautiousness
among pregnant women harboring fears and concerns about infection and birth. However,
it is also possible that vigilance with recommended activities designed for safety and
health may reinforce or activate fears related to the pandemic and thus intensify pandemic-
related stress [48,51]. More in-depth, longitudinal research may be able to untangle these
possibilities and distinguish levels of compliance that are healthy and protective from
hypervigilance or extreme behaviors that suggest underlying pathology.

4.1. Implications for Practice and/or Policy

Given the pandemic context and the vulnerability of pregnant women, it is impera-
tive to recognize distress signals in order to prevent the development or aggravation of
psychopathology. Such observations should be made continuously, at various stages of the
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pandemic, making it possible to understand the dynamics of these changes and respond
with adequate interventions, tailoring support to specific needs.

4.2. Limitations and Strengths

One of the limitations of this study is the recruitment method, which excluded women
who had no access to the internet or social media. As a consequence, the results may not be
widely generalizable. Another limitation is the cross-sectional nature of the research, which
prevents us from ascertaining whether study variables are predictors or consequences of
pandemic-related pregnancy stress. Some may have bidirectional associations with stress.
Furthermore, because data were collected exclusively by self-report, we cannot confirm
their accuracy.

Another study limitation stems from the online recruitment method, which can in-
troduce bias into the sample. During the pandemic, conducting face-to-face research was
difficult or impossible. Future research should consider interview-based assessments and
medical chart data to replicate and extend these findings.

Nevertheless, this research also possesses a number of strengths. The use of a well-
validated instrument to assess pandemic-related stress and its correlates in a large sample
of women pregnant during a time of national emergency provides critical information
that can be used to protect the health of childbearing women and their offspring, and
these data offer a foundation to examine longer-term effects of the pandemic on this
vulnerable population.

5. Conclusions

The COVID-19 pandemic and its multiple waves have created numerous conditions
that generate stress for pregnant women related to the possibility of infection of themselves
or their baby, and stress related to their preparation for childbirth. This study contributes
to our understanding of pregnant women’s experiences during an especially dangerous
period of the COVID-19 pandemic in Poland and extends the literature on stress during
pregnancy. Findings highlight which women are at the greatest risk of elevated stress and
offer insight into how this stress might be reduced.
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Abstract: Although preterm birth constitutes a risk factor for postpartum depressive symptomatology,
perinatal depression (PND) has not been investigated extensively in fathers of very low (VLBW) and
extremely low birth weight (ELBW) infants. This study explored paternal depression levels at 3, 9,
and 12 months of infant corrected age, investigating also the predictive role played by the severity
of prematurity, maternal and paternal PND levels, and parenting stress. We recruited 153 fathers
of 33 ELBW, 42 VLBW, and 78 full-term (FT) infants, respectively. Depression was investigated
by the Edinburgh Postnatal Depression Scale (EPDS) and distress by the Parenting Stress Index-
Short Form-PSI-SF (Total and subscales: Parental Distress, Parent–Child Dysfunctional Interaction,
and Difficult Child). ELBW fathers showed a significant decrease (improvement) in EPDS, total
PSI-SF, and Parental Distress mean scores after 3 months. Paternal EPDS scores at 12 months were
significantly predicted by VLBW and FT infants’ birth weight categories, fathers’ EPDS scores at
3 and 9 months, Parent–Child Dysfunctional Interaction subscale at 3 months, and Difficult Child
subscale at 9 months. This study strengthens the relevance of including early routine screening and
parenting support for fathers in perinatal health services, with particular attention to fathers who
might be more vulnerable to mental health difficulties due to severely preterm birth.

Keywords: perinatal depression; fathers; preterm birth; severity of prematurity; ELBW; VLBW;
parenting stress; partner’s influence

1. Introduction

Preterm birth occurs when infants are born before the 37th gestational week [1] and
constitutes an important risk factor for both the survival, health, and development of the
newborn. The risk of negative sequelae especially emerges when preterm delivery occurs in
“extreme” conditions, such as when gestational age is lower than 32 weeks (very preterm,
VPT), or birth weight is less than 1500 g (very low birth weight, VLBW) or even less than
1000 g (extremely low birth weight, ELBW) [2,3].

Prematurity represents a stressful and potentially traumatic event for parents, who
might experience feelings of grief, guilt, anxiety, hopelessness, and persistent concerns
about their infant’s condition [4]. For this reason, the transition to parenthood after a
preterm birth can be complex for both mothers and fathers, and challenges (e.g., parental
post-traumatic stress reactions, difficulties in parent–infant bonding, concerns related to
preterm infants’ atypical appearance) might also continue after infant discharge [5].

Many studies have focused on the description of main psychological reactions in terms
of distress, adjustment difficulties, depression, anxiety, and trauma-related symptoms [6–8].
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Among these, depressive symptomatology represents one of the most frequent expressions
of emotional difficulties after preterm birth.

Depressive symptoms may interfere with the ability of the parent to be emotionally
available and sensitive to the infant’s needs, therefore there is an increased risk of negative
consequences on the parent–infant relationship and preterm infant’s development [9,10].

Several studies have investigated the presence of depressive symptoms in parents
after preterm birth, mostly in mothers [11,12]. The systematic review and meta-analysis
by de Paula Eduardo et al. [13] highlighted a higher risk for postnatal depression (PND)
among mothers of preterm infants in assessments up to 24 weeks after birth and especially
in the early postpartum period, even if some methodological discrepancies were recognized
among the studies, (e.g., poor control of confounding variables, lack of control group).
However, no similar reviews exist for postnatal depression in preterm infants’ fathers.
Particularly, perinatal depressive symptoms in fathers may increase anxiety and feelings of
inadequacy related to the assumption of the parental role, hostility, outbursts of rage and
aggressive behaviors, social isolation, compromising their ability to support their partner,
and the infant [14]. Therefore, it is relevant to deepen the knowledge of paternal affective
states after preterm birth. To our knowledge, only some studies have assessed the levels
and rates of depressive symptoms in fathers, other than related risk factors, considering
different time periods of assessment and heterogeneous samples of preterm infants [15,16].

Regarding the first postpartum weeks, which often correspond to the period of infant
hospitalization, Petersen and Quinlivan [12] found no differences in depression scores
between 928 full-term (FT) and 72 preterm (PT) fathers at 6 weeks postpartum, even if
their PT sample did include different degrees of prematurity (both lower/upper than
2500 g). Cajiao-Nieto et al. [15] assessed at 3 and 20 days after birth depressive symptoms
in 51 PT fathers and 33 FT fathers, finding that PT fathers had higher depression scores
only at 3 days and that infant’s appearance and behavior and parental role alteration (the
perception of having a fragile and less responsive infant, as well as having more barriers to
participate to care activities and to assuming paternity, respectively) were the most critical
aspects contributing to a higher risk of depression. Nevertheless, the preterm sample
included together moderate and late preterm babies (ranging from 32 to 36 gestational
weeks). These emerging findings seem to suggest that the first days after a preterm
birth represent the most critical period for fathers’ psychological adaptation. Within this
research line, Candelori et al. [16] investigated the rates of depression in 32 couples of
PT infants’ parents, between 10–20 days after birth; the preterm sample included all the
infants under 37 gestational weeks (of which 15.6% ELBW and 25% VLBW). Results showed
that the prevalence of parents above the risk threshold for depression was high both for
mothers (68.5%) and fathers (37.5%). Helle et al. [17] analyzed one month postpartum the
prevalence, risk, and predictors for postnatal depression (PND) in a sample of 230 families,
of which 119 FT babies’ parents and 111 VLBW preterm infants’ parents. Results showed a
significantly higher risk for PND in VLBW mothers compared to FT ones; VLBW fathers
showed a similar trend, even if scores were overall lower compared to VLBW mothers. In
sum, the birth of a VLBW infant resulted to be the most relevant risk factor for PND. Finally,
Winter et al. [18] assessed 237 VPT babies’ fathers at 38 days after birth for depression,
while their babies were still hospitalized and found a depression rate of 16.9%, with no
control group included. These studies seem to confirm an increased risk for the occurrence
of PND in fathers in the first weeks after preterm birth.

Globally, these findings, given the differences among the studies in terms of research
design and methodology (such as preterm samples including different grades of prematu-
rity), as well as the paucity of research on fathers, call for further confirmation.

Very few studies have further explored the depressive symptomatology in preterm
infants’ fathers across the first postpartum year. Specifically, two studies have consid-
ered the first 6 months after birth. Pace et al. [19] longitudinally investigated depression
trajectories in VPT infants’ parents (113 mothers, 101 fathers) compared to FT parents
(117 mothers, 110 fathers), with assessments every 2 weeks for the first 12 weeks after birth
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and at 6 months postpartum. Both VPT mothers and fathers showed a reduction in mean
scores and rates of depression symptoms across the first 12 weeks; however, they continued
to show higher rates compared to FT parents both shortly after birth (mothers: 40% vs. 6%;
fathers: 36% vs. 5%) and at 6 months postpartum (mothers: 14% vs. 5%; fathers: 19% vs.
6%). Ouwendijk et al. [20] investigated mental health in parents (57 mothers, 51 fathers) of
VPT infants, at 3 and 6 months of corrected age. VPT infants’ mothers were more likely to
experience symptoms and be at risk for a clinical depression disorder than mothers of a
reference group from a Dutch population, while preterm infants’ fathers did not manifest
an increased risk for symptoms of depression.

Three other studies longitudinally assessed paternal depressive symptomatology up
to 12 months after birth. McMahon et al. [21] explored depression trajectories in 100 fathers
of 125 VPT infants shortly after birth, at 3, 6, and 12 months postpartum: while 82% of
VPT fathers showed persistently low symptoms across the first year, 18% of them exhibited
high depressive symptoms which persisted over time. The authors concluded that being
a father of a VPT infant increases the risk for a chronic course of depressive symptoms.
Vriend et al. [22] investigated levels of depression at 1 and 12 months in VPT infants’ par-
ents, finding that rates with high symptoms tended to decrease across time in both mothers
and fathers; regarding the latter, the rate of depressive symptoms decreased from 9% to 4%
from 1 month to 12 months. Additionally, Genova et al. [11] longitudinally explored PND
trajectories, specifically at 3, 9, and 12 months postpartum, but they compared different
conditions of the severity of prematurity and FT: 38 parental couples of ELBW, 56 for VLBW,
and 83 FT ones. At 3 months, ELBW parents showed higher PND levels compared to
FT and VLBW parents; at the same time, they showed a greater symptom reduction over
the first year. Regarding parental role, ELBW mothers, but not fathers, exhibited higher
depressive symptoms at 3 months and a higher reduction in symptomatology compared to
VLBW and FT groups.

According to those few studies, it emerges that depressive symptoms in preterm
infants’ fathers have been poorly investigated over the first postpartum year. This trend
is consistent with the more general literature on perinatal psychopathology on normative
samples, that has extensively investigated maternal psychological states, while only recently
showing a growing interest in the exploration of fathers’ emotional issues [23]. Given the
paucity of the literature, a need comes to light to further investigate fathers’ depressive
symptoms in the long-term by also considering specific contexts, such as preterm birth.
Moreover, as the few mentioned studies focused only on VPT or VLBW conditions, research
should make an effort to better explore the influence of the severity of prematurity and the
role of potential influencing variables.

In this sense, one of the psychological dimensions experienced by parents after preterm
birth, and that could be related to depressive symptomatology, is a high level of stress (i.e.,
often referred to as psychological distress, parental stress, parenting stress, etc.). Several
studies have indeed found a moderate–high amount of stress experienced by preterm
babies’ mothers and fathers during baby hospitalization and also after discharge [24–27]. A
systematic review highlighted that significant sources of high stress in fathers in NICU are
represented by alteration of the parental role (e.g., limited or denied access to infant’s care,
impaired opportunities to establish emotional bonding), infant appearance (e.g., perception
of the infant as fragile, less responsive, more irritable), characteristics of NICU environment
(e.g., intensity of sights and sounds of the NICU), staff communication (e.g., unsatisfying
access to regular information about infant’s health and care) [28]. Additionally, a higher
level of stress was related to the severity of prematurity (such as VPT, ELBW) [25,26,29].
Among all these factors, the meta-analysis by Caporali et al. [30] seems to confirm that,
during infant hospitalization, the biggest source of stress for both mothers and fathers is
represented by parental role alteration, partially independent of the baby’s characteristics,
birth weight, gestational age at birth and newborn comorbidities. That would mean that it
is the traumatic experience of having the baby hospitalized in the NICU that contributes
the largest to the stress experienced. The meta-analysis also highlights that the stress
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tends to be higher for mothers compared to fathers and this finding could be explained by
the different involvement in the parental role: while mothers tend to be involved as the
primary caregiver, spending more time in NICUs, fathers often resume job engagement
before the end of hospitalization, perceiving, therefore, less parental stress. In this sense,
Schmoker et al. [27] explored the levels of stress in preterm infants’ parents during the
first postpartum year and found different patterns of symptoms between mothers and
fathers (decrease across time in mothers, increase between 6 and 12 months in fathers),
highlighting the need to deepen the distinction according to the parental role.

Another factor potentially contributing to a higher risk of depression in fathers might
be the level of mothers’ depressive symptomatology. In general, the literature focusing on
perinatal depression in parents has frequently analyzed the relationship between maternal
and paternal depressive symptoms, often finding a significant association in terms of
correlational and predictive analyses [31,32]. According to Vismara et al. [33], the onset
of depressive symptoms in first-time fathers and mothers was influenced by their own
levels of anxiety and parenting stress as well as by the presence of depression in their
partners. The study by Neri et al. [7] has further explored the characteristic of this mutual
relationship in the context of preterm birth, highlighting the relevance of considering
severity of prematurity. In fact, results showed that a reciprocal influence between partners
was significant for VLBW infants’ parents, specifically maternal depressive symptoms at
3 months contributed to paternal depressive ones at 9 months, but this did not happen for
the ELBW group.

Based on all these premises, a longitudinal study was developed with the aim of
better understanding the occurrence of depressive symptoms in fathers during the first
postpartum year and the relationship between symptomatology, severity of prematurity,
parenting stress, and mothers’ depressive symptoms.

The first aim of the study was to investigate whether depressive symptoms in fathers
differed according to categories of birth weight during the first postpartum year; based on
the evidence of the literature, we expected to find higher levels of depressive symptoms in
correspondence to a more severe preterm birth (ELBW).

A second aim was to investigate if the level of parenting stress in fathers was different
according to the severity of prematurity during the first postpartum year; according to
the previous literature, we expected a higher score in more severe preterm babies’ fathers
across time.

A third aim was to identify which variables could better predict fathers’ perinatal
depressive symptoms at 12 months after birth. We specifically aimed at exploring the role
played by the severity of prematurity, depressive symptoms in fathers and mothers at 3
and 9 months after birth, and levels of paternal parenting stress.

2. Materials and Methods

2.1. Study Design and Participants

This study was part of wider longitudinal research aimed at assessing the parental af-
fective states and infants’ development from 3 to 12 months postpartum after preterm birth.

Families were recruited at the Neonatal Intensive Care Unit (NICU) of Bufalini Hos-
pital (Cesena, Italy) during the period between April 2013 and December 2015; at the
same time, the study was presented at the antenatal classes held at Health Services in the
same town, in order to recruit a control group composed by parents of healthy FT infants.
Eligible participants received complete information about all the aspects of the research
from a member of the research team at the moment of NICU discharge or during antenatal
classes. Exclusion criteria for all participants were: absence of fluency in Italian language,
presence of previous or present psychiatric illness, presence of infants’ chromosomal ab-
normalities, cerebral palsy, malformations, fetopathy, severe complications (leukomalacia,
hydrocephalus, Intraventricular hemorrhage-grades III–IV). In case of twin birth, only the
first-born one was included. Infants were monitored during the first year and in case of
delays or severe complications they were excluded from the study.
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At the end of the recruitment, the sample included 153 participants: 78 were fathers of
FT infants, with a birth weight > 2500 g and gestational age > 36 weeks (FT group) and the
remaining 75 were fathers of PT infants. According to infant birth weight, 42 fathers were
included in VLBW group (birth weight between 1000 and 1500 g) and 33 in ELBW group
(birth weight < 1000 g).

The study was approved by the Ethical Committee of the Department of Psychology
(University of Bologna) before its start.

2.2. Procedure

The assessments took place at 3 months (T1), 9 months (T2), and 12 months (T3)
postpartum (corrected age for PT infants) at Developmental Psychodynamic Laboratory
(Department of Psychology, University of Bologna, Cesena). At first assessment, a psy-
chologist, blind to infant birth weight, gave all parents a written informed consent to sign
and asked them to complete an ad hoc questionnaire regarding socio-demographic and
infant clinical information. In addition, during all steps of assessment (T1, T2, and T3) the
same psychologist met parents and administer two self-report questionnaires to evaluate
the presence of depressive symptomatology in both fathers and mothers and the levels of
paternal parenting stress.

2.3. Measures

The Edinburgh Postnatal Depression Scale (EPDS) [34] is the most widely used self-
report questionnaire for the screening of perinatal depressive symptomatology in both
women and men [35]. It is composed of 10 items that investigate the presence of perinatal
depressive symptoms in the previous 7 days. Items are scored from 0 to 3 points, and
the total EPDS score ranges from 0 to 30, with higher total scores indicating higher levels
of depressive symptomatology. A validated Italian version of EPDS questionnaire is
available for the assessment of PND for both mothers [36] and fathers [37]. The internal
consistency has been demonstrated to be good in both the maternal (Cronbach’s alpha
0.78) and paternal (Cronbach’s alpha 0.83) versions. A cut-off score of ≥10 for women and
≥13 for men has been suggested for the identification of clinically relevant symptoms of
postpartum depression [36,37].

The Parenting Stress Index-Short Form (PSI-SF) [38] is a 36-item self-report question-
naire investigating stress specifically associated with parenting on a 5-point Likert scale. It
provides a total score and 3 partial scores according to 3 subscales: parental distress (percep-
tion of difficulties in parental role related to feelings of being overwhelmed, trapped, and
frustrated by parental responsibilities at the expense of other aspects of life); parent–child
dysfunctional interaction (difficulties in the interaction with the child related to feelings of
unsatisfaction, sensation of not being appreciated and sought by the infant); difficult child
(difficulties tied to specific infant characteristics, perceived as irritable, moody, agitated,
hyperactive, etc.). Scores of the 3 subscales range from 12 to 60 and the total score (the
sum of 3 subscales) from 36 to 180, with higher scores associated with more severe stress
symptoms. A Total PSI-SF score ≥ 90 (or above the 90th percentile) is considered to detect
individuals with significant level of distress, as indicated by the Italian version validated
by Guarino et al. [39]. The questionnaire has good overall psychometric proprieties, with
an internal reliability coefficient (Cronbach’s alpha) of 0.91 for the total score, and >0.80 for
the 3 subscales.

2.4. Statistical Analysis

All statistical analyses were carried out using the IBM SPSS statistical package version
25.0 (IBM, Armonk, NY, USA).

Pearson’s chi-square test and univariate ANOVA were run to verify the homogeneity
regarding sociodemographic and clinical variables among ELBW, VLBW, and FT groups.
In case of non-homogeneity, we considered the possibility to include those variables in
subsequent analyses.
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In line with our first aim, we ran repeated measures univariate analysis of variance to
compare fathers’ depressive symptoms as a function of birth weight (ELBW, VLBW, FT)
and time of assessment (3, 9, and 12 months). Bonferroni’s post hoc analyses were used for
comparison within and between groups. Similarly, in line with our second aim, repeated
measures multivariate analysis of variance was performed for exploring the impact of
birth weight (ELBW, VLBW, FT) and time of assessment (3, 9, and 12 months) on total and
3 subscale scores of PSI-SF (parental distress, parent–child dysfunctional interaction and
difficult child).

According to the third aim, a linear regression model was performed to identify
possible predictors for fathers’ EPDS scores at 12 months (dependent variable). Regression
models were tested by backward method in order to reduce the risk of Type II error [40].
Selected predictors were: birth weight, fathers’ and mothers’ depressive symptoms (at 3
and 9 months), fathers’ sources of parenting stress (at 3 and 9 months). Given that birth
weight variable included more than two conditions, we split “birth weight” into 2 different
categorical variables: birth weight 1 (FT vs. VLBW and ELBW fathers), and birth weight 2
(ELBW vs. VLBW and FT fathers).

3. Results

3.1. Sociodemographic and Clinical Characteristics

Descriptive analyses showed that the three birth weight groups were homogenous
in relation to all sociodemographic and clinical variables, except for parity (X2

(2) = 38.85;
p < 0.005), and level of education (X2

(2) = 7.47; p = 0.024). Specifically, FT fathers, compared
to VLBW and ELBW ones, were nulliparous in a higher percentage, while FT and VLBW
fathers had a higher level of education than ELBW ones (Table 1). Given the differences
in the distribution of parity and level of education, and that their potential influence on
paternal PND was recognized in previous studies [31,41–45], these variables were included
in further analyses to control their possible influence.

Table 1. Sociodemographic and clinical characteristics of father–infant dyads.

ELBW Group (n = 33) VLBW Group (n = 42) FT Group (n = 78) F/X2

Father characteristics

Paternal age in years a 36.85 (5.2) 37.29 (5.3) 35.63 (5.5) 1.45

Level of education b

7.47 *Primary/secondary school 15 (45) 9 (21) 17 (22)
High school/university 18 (55) 33 (79) 61 (78)

Marital status b

3.66Married/cohabit 33 (100) 39 (93) 70 (90)
Other 0 (0) 3 (7) 8 (10)

Parity b

30.85 **Nulliparous 21 (70) b 16 (41) 69 (90)
Multiparous 9 (30) 23 (59) 8 (10)

Infant characteristics

Gender b

4.39Male 16 (49) 28 (67) 37 (47)
Female 17 (51) 14 (33) 41 (53)

Gestational age in weeks a 27.55 (2.2) 29.87 (1.5) 40.33 (1.5) 937.63 **

Type of delivery b

48.41 **Spontaneous 9 (28) 10 (26) 65 (83)
Cesarean section 23 (72) 29 (74) b 13 (17)
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Table 1. Cont.

ELBW Group (n = 33) VLBW Group (n = 42) FT Group (n = 78) F/X2

Multiple birth b

26.78 **Yes 6 (18) 15 (36) 1 (1)
Not 27 (82) 27 (64) 77 (99)

Note. ELBW = extremely low birth weight; VLBW = very low birth weight; FT = full-term. a Means (and standard
deviations in parentheses) for interval data. b Number (and % in parentheses) for categorical data. * p < 0.05,
** p < 0.005.

Additionally, as expected, significant differences among the three groups emerged
regarding type of delivery (X2

(2) = 48.41; p < 0.005), multiple birth (X2
(2) = 26.78; p < 0.005),

and gestational age (F(2, 150) = 937.63; p < 0.005). Specifically, in the FT group, cesarean
section delivery and multiple births were less frequent compared to preterm groups, while
a lower gestational age was found in preterm groups. Since these variables, along with
the differences that emerged, were strictly linked to preterm status and are coherent with
group belonging based on birth weight, they were not included in subsequent analyses.

3.2. Fathers’ Depressive Symptoms

In line with our first aim, we compared fathers’ EPDS scores among the three birth
weight groups, controlling for confounding variables (parity and level of education).

Results showed no significant effect of birth weight on fathers’ EPDS scores (F(2, 143) = 0.20,
p = 0.817), meaning that fathers, independently from the birth weight group, showed similar
EPDS mean scores (Table 2).

When the interaction between birth weight and time of assessment was considered, a
significant within effect emerged (F(2, 143) = 4.40, p = 0.014) (Table 2): ELBW fathers’ scores
significantly decreased from 3 months to 9 and 12 months (Bonferroni post hoc p = 0.037;
p < 0.005, respectively) (Figure 1); conversely, no significant differences emerged among
EPDS scores of VLBW and FT fathers in the three times of assessment (Figure 1). Moreover,
no between-group significant differences emerged at any time at Bonferroni post hoc.
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Figure 1. Fathers’ EPDS mean scores related to birth weight and time of assessment. Note.
ELBW = extremely low birth weight; VLBW = very low birth weight; FT = full-term; T1 = 3 months;
T2 = 9 months; T3 = 12 months. * p < 0.05. ** p < 0.005.
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3.3. Fathers’ Parenting Stress

No significant differences according to birth weight emerged among the three groups
in PSI total score [F(2, 143) = 0.33; p = 0.718] nor in any of the PSI-SF subscales: Parental
Distress [F(2, 143) = 0.81, p = 0.446]; Parent–Child Dysfunctional Interaction [F(2, 143) = 0.12,
p = 0.950]; Difficult Child [F(2, 143) = 0.051, p = 0.950] (Table 2).

Regarding the interaction between birth weight and time of assessment (Table 2), a
significant within effect emerged for PSI total score [F(2, 143) = 4.56; p = 0.012]: the level
of distress in ELBW fathers significantly decreased from 3 months to 9 and 12 months
(Bonferroni post hoc: p < 0.005; p = 0.001, respectively) (Figure 2), while no significant
effects were found in case of VLBW and FT fathers (Figure 2). No differences among birth
weight groups emerged at any time of assessment.
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Figure 2. Fathers’ PSI total score related to birth weight and time of assessment. Note.
ELBW = extremely low birth weight; VLBW = very low birth weight; FT = full-term; T1 = 3 months;
T2 = 9 months; T3 = 12 months. ** p < 0.005.

In the case of PSI subscales, the interaction between birth weight and time of assess-
ment significantly influenced scores for the PD subscale [F(2, 143) = 3.29; p = 0.040] (Table 2).
According to Bonferroni post hoc analyses, at 3 months ELBW showed significantly higher
scores than VLBW group (p = 0.044); moreover, ELBW fathers’ scores significantly decreased
from 3 to 9 and 12 months (p = 0.001; p = 0.006, respectively) (Figure 3).

No significant differences emerged when PCDI and DC subscales were considered
(Figure 2).

3.4. Predictors of Fathers’ Depressive Symptoms at 12 Months

At a preliminary level, to explore possible multicollinearity among variables, we ran
correlation analyses considering if EPDS paternal scores at 12 months were associated with
mothers’ and fathers’ EPDS and PSI at 3 and 9 months. Results showed that these variables
were significantly but moderately correlated (all Pearson’s r ≤ 0.70).

Regression analysis showed a significant model [F(5, 44) = 45.523, p < 0.005], with an
R2 Adjusted = 0.648. According to the model, fathers’ EPDS scores at 12 months were
significantly predicted by the following variables: birth weight condition (to be a father of
a VLBW or FT infant); high fathers’ EPDS scores at 3 and 9 months; high level of distress
related to PCDI at 3 months and to DC at 9 months (Table 3). Among these, the predictors
with higher β scores were paternal EPDS scores at 3 months, followed by fathers’ EPDS
and DC subscale scores, both related to 9 months.
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Figure 3. Fathers’ PSI-subscales scores related to birth weight and time of assessment. Note.
ELBW = extremely low birth weight; VLBW = very low birth weight; FT = full-term; T1 = 3 months;
T2 = 9 months; T3 = 12 months. * p < 0.05. ** p < 0.005.

Table 3. Regression model identifying predictors of fathers’ EPDS scores at 12 months.

T β t p

Constant −3.470 −4.142 <0.001
Birth weight 2 1.314 0.160 3.118 0.002
Fathers’ EPDS scores at 3 months 0.377 0.478 7.459 <0.001
Fathers’ EPDS scores at 9 months 0.264 0.291 4.358 <0.001
Fathers’ PCDI scores at 3 months 0.090 0.139 2.329 0.021
Fathers’ DC scores at 9 months 0.164 0.280 4.398 <0.001

Note. Birth weight 2 = extremely low birth weight fathers vs other fathers (VLBW and FT); PD = Parental Distress
subscale; PCDI = Parent–Child Dysfunctional Interaction subscale; DC = Difficult Child subscale.

Considering all the predictors included in the model, maternal EPDS scores and
fathers’ PD at any time of assessment did not significantly contribute to fathers’ EPDS
scores at 12 months, nor did parity or education.

4. Discussion

This study intended to explore the occurrence and characteristics of fathers’ PND
symptomatology across the first postpartum year, according to the severity of prematurity
(ELBW, VLBW, and FT conditions). Additionally, it aimed to shed light on the predictive
role of specific variables, at infant (birth weight), paternal (PND and parental distress),
and maternal (PND symptoms) levels, on fathers’ long-term depressive risk after preterm
birth. This is one of the first research studies focused on the long-term emotional and
psychological adaptation of fathers considering the severity of prematurity. Therefore, it
will contribute to deepening the knowledge of fathers’ postpartum well-being, given it
is recognized as a potential risk or protective factor for child development, family, and
parental functioning [46].

The first aim of this study was to investigate the impact of the severity of preterm
birth on paternal PND symptomatology during the first postpartum year. A first result
seemed to suggest that, as a function of birth weight, significant differences among ELBW,
VLBW, and FT groups did not emerge. This result is in line with a recent study [20]
reporting comparable levels of PND between VPT and FT fathers, but it is in contrast
with our expected results and with a previous investigation [19], showing higher levels
of depression in VPT fathers with respect to FT ones. The inconsistency of these findings
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might be explained by the different timeframe within whom the fathers were compared,
and by the characteristics of the included samples. Differently from our study, in fact, the
reported previous investigations were conducted within the first six months postpartum,
and they included only one specific category of preterm population, without comparing
the risk for PND connected to different degrees of prematurity.

Comparable levels of PND symptoms in ELBW, VLBW, and FT fathers at 3, 9, and
12 months postpartum emerged also when we considered the interaction between birth
weight and time of assessment. Our results whereby at 3 months postpartum VLBW and FT
fathers showed comparable depression levels are in line with previous investigations on PT
and FT samples [12,15], but are in contrast with a study on VLBW fathers [17], indicating
the need for better clarifying the relationship between severity of prematurity and risk
for PND. The lack of significant differences could be explained by the influence of several
factors: firstly, men tend to display depressive symptomatology more through externalizing
behaviors (i.e., anger attacks, acting outs, addictions, etc.), rather than typically depressive-
like responses and the use of screening tools originally developed for mothers (such as
the EPDS) might not be appropriate [14,47]; secondly, they tend to see mental health
difficulties as a sign of weakness, threatening masculinity, and they may feel it is culturally
and socially unacceptable to express them [14,48]; thirdly, especially in cases of atypical
and vulnerable conditions, they may suppress or minimize their depressive states for not
compromising support offered to their partners [49]. All these factors could have made
difficult an accurate identification of the depressive risk after preterm birth, especially if
severe. For these reasons, and given the paucity of the literature, this issue needs to be
further deepened.

However, in line with recent studies [7,11,19], an interesting trend did emerge that sees
ELBW fathers showing high EPDS scores at 3 months, followed by a significant decrease
at 9 months and by a stable trend till 12 months, while VLBW and FT fathers’ symptoms
remained quite constant across all the first postpartum year. These findings seem to suggest
that the risk for PND is related to higher severity of prematurity (ELBW) and that the most
challenging period for fathers’ emotional and psychological adaptation is represented by
the first months postpartum when the demands tied to the preterm birth are more relevant
(infant hospitalization, medical complications, support to the partner, etc.). Additionally,
the reduction in depressive symptoms observed in the following months seems to be in
line with other studies [11,19,22], allowing prudent hope about the fact that the effects of
severely preterm birth could be acute but not chronic.

The second aim of this study was to investigate the impact of the severity of prema-
turity on parental distress during the first year after birth. As a function of birth weight,
we did not find differences (nor at global or subscale levels) among ELBW, VLBW, and FT
groups. These results are partially in line with a recent study [20], which observed similar
levels of perceived stress between VPT fathers and FT fathers, but more everyday problems
related to parenting, spouse relationship, and physical and cognitive domains for VPT
fathers in the first 6 months after birth. When we looked at the interaction between birth
weight and time of assessment, we found that at 3 months postpartum only, ELBW fathers
reported significantly higher mean scores on the PD subscale compared to VLBW ones (FT
group reported a lower mean score too, but not significantly). On the contrary, the three
groups did not differ at a global level or on PCDI and DC subscales. These findings seem
to confirm that the consequences of preterm birth are related to its severity, with a greater
psychological burden in terms of stress for fathers of severely preterm infants, particularly
in the first months following birth, as evidenced by Ionio et al. [26] and Hames et al. [24].
In addition, they strengthen the empirical observation that the biggest source of stress is
represented by parental role alteration, confirming previous studies [28–30]. Indeed, the
traumatic and unexpected interruption of the process of the transition to parenthood cata-
pults these “extremely preterm” fathers in their parental role, calling them to quickly adapt
to the demands of the situation, while they must cope with feelings of fear, helplessness,
and uncertainty related to the extreme vulnerability of their babies. These results add
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further support to the possibility that, given the stressful scenario in which the transition
to parenthood happens, fathers of severely preterm babies might feel more overwhelmed
by the demands of their parental role in the first postpartum months. Again, the results
seem to confirm that, in the following months, “severely preterm” fathers gradually feel
less stressed and more able to cope with their parental responsibilities, showing resilient
behaviors and adaptability to the parental role.

However, it is noteworthy that the comparable levels of stress observed in our VLBW
and FT fathers are not in line with previous longitudinal investigations where: for VPT
infants’ fathers an increase in stress levels was observed from 6 to 12 months postpar-
tum [27]; in case of less severe preterm birth (moderately and late preterm infants), higher
paternal distress levels were observed particularly at 6 and 12 months [50]. So far, as no
previous studies on long-term adaptation to stress in fathers of severely preterm infants
have been conducted to be compared to our findings, more research is needed for a better
understanding of the course of fathers’ parental distress across the first postpartum year.

For an accurate clinical interpretation of these findings, it is important to consider the
specific characteristics of NICU care intervention [51]. Our preterm sample was recruited
at the NICU of Bufalini hospital (Cesena), where treatment encompasses modern care
principles (e.g., encouraging kangaroo care, early breastfeeding, parental participation
in baby care, and unrestricted visiting) and care interventions were provided also after
discharge, during follow-up meetings for monitoring infant growth, neurodevelopment,
and psychological health. Therefore, these NICU peculiarities could partially explain the
risk for PND similar between VLBW and FT fathers and the resilience shown by ELBW
fathers (suggested by the reduction in depression and parental distress levels after the
first trimester). The fact remains that these findings identify in fathers of severely preterm
infants a potential “vulnerable” population, with distinct difficulties, needs, and resources.

The third aim of this study was to explore to what extent fathers’ depressive symptoms
at 12 months were predicted by birth weight, depressive symptoms in fathers and mothers,
and paternal sources of parenting stress at 3 and at 9 months postpartum. First, birth
weight condition significantly predicted higher levels of paternal depressive symptoms
at 12 months postpartum in the case of the VLBW or FT condition, but not ELBW. This
result is somehow unexpected but is coherent with our ANOVA results whereby the impact
of severely preterm birth on fathers’ emotional adaptation seems to be acute rather than
chronic, configuring more a reaction of exogenous nature (to the trauma of early birth, to the
experience of hospitalization, and to the infant’s vulnerabilities), which tends to gradually
go into remission across time, when the risks for infant’s survival and health decrease and
fathers are reassured by new developmental skills reached by their infants [52,53]. On the
contrary, the EPDS scores of VLBW and FT infants’ fathers seemed to be constant and did
not regress as a result of an adaptation to fatherhood during the postpartum year. Given
the role that different levels of prematurity might play in paternal depressive symptoms,
the monitoring of paternal affective states across time is recommended.

Second, higher levels of paternal depressive symptoms at 3 and 9 months predicted
higher EPDS scores at 12 months postpartum. This result is in line with the previous
literature on both FT [33] and PT samples [7], highlighting that early depressive risk
contributes to higher symptoms in subsequent months and the relevance, therefore, of
monitoring the evolution of symptoms [11]. In fact, it is noteworthy that the EPDS score at
3 months resulted from the predictor which most significantly contributed to EPDS scores
at 12 months.

Regarding the influence of maternal depressive symptoms at 3 and 9 months on
fathers’ depression at 12 months, our results did not show any significant contribution, and
this is partially in line with a previous investigation by Neri et al. [7], where a significant
role of mothers’ depression was found only for VLBW condition, but not for FT and ELBW
groups. Nevertheless, these authors aimed to assess only the reciprocal influence between
maternal and paternal depressive symptomatology but did not consider the effects of other
predictors such as sources of parenting distress. The inclusion of these variables in the
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present study led to a more complex model, where the role of each factor is weighted by the
presence of the others. This complexity could help to reach a more accurate understanding
of paternal experience. However, given the lack of this kind of study, future investigations
are recommended.

Specific dimensions of parental distress, that is high PDCI scores at 3 months and
high DC scores at 9 months, significantly contributed to fathers’ depressive symptoms at
12 months postpartum. These findings are in line with cross-sectional studies on VLBW and
FT fathers [54,55], where high levels of parenting stress tended to be associated with more
severe postpartum depressive symptoms; also, they are coherent with the study by Vismara
and colleagues [33], suggesting the predictive role of parental distress regarding PND in
fathers. It is interesting to note that specific sources of stress predicted depressive symptoms
at one year: at 3 months the source was represented by the stress related to the perception
of a poor relationship, at 9 months greater stress was related to the infant’s behavior and
characteristics. Therefore, these findings open to the possibility that postpartum depressive
symptoms might be differentially predicted by specific types of stressful experiences across
the first 12 months and this interplay between parenting stress and depression needs to be
further explored.

We must acknowledge some limitations of this study. First, the sample should be
enlarged, and the three birth-weight groups should reach a similar size for further confir-
mation of the findings. Second, the EPDS, originally developed for screening in mothers,
may not be fully appropriate for detecting gender-related differences in the expression
of PND symptoms [56]. Additionally, the EPDS is a self-report tool and, given the well-
known limitations of this kind of measure, it should be associated with a structured clinical
interview. Third, the presence of anxious symptoms has not been assessed, despite them
frequently occurring in comorbidity with depressive symptomatology [57]. Finally, we
did not investigate the possible influence of both prenatal factors (such as the frequency
of prenatal visits, length of hospitalization before the delivery, etc.), and of NICU care
intervention on fathers’ emotional postnatal adaptation.

5. Conclusions

To sum up, given the paucity of longitudinal studies on fathers’ psychological adjust-
ment after preterm birth, these results shed new light on this field of research, highlighting
the relevance of paying particular attention to the situations where fathers may be more
vulnerable to perinatal mental health problems, such as a highly severe preterm birth.

The findings of this study strengthen the clinical relevance of including routine screen-
ing programs for fathers in perinatal health services, for identifying those cases that, given
a complex interplay between exogenous and endogenous risk factors, are at higher risk for
a chronic course. This early identification would enable the implementation of targeted
specialist interventions for fathers both for reducing the symptomatology and for sup-
porting their parenting role [48,58]. The inclusion of fathers in assessment programs and
interventions might also contribute to reducing a mother-centered bias in the practices of
perinatal health services, emphasizing a systemic perspective where the whole family plays
an essential role in sustaining infant development and health. Therefore, future studies
following these points of reference are highly recommended.
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Abstract: Depression and anxiety occur frequently in pregnancy and may have unfavourable con-
sequences for mother and child. Therefore, adequate symptom measurement seems important.
Commonly used instruments are the Center for Epidemiologic Studies Depression Scale (CES-D), the
Edinburgh Postpartum Depression Scale (EPDS), and the Hospital Anxiety and Depression Scale,
anxiety subscale (HADS-A). We compared the (1) structural and (2) longitudinal validity of these
instruments. The data originated from a study on the effectiveness of an Internet intervention for
pregnant women with affective symptoms. (1) A confirmatory factor analysis was used to estimate
the construct validity. The theoretical factorial structure that was defined in earlier studies of the
CES-D and the EPDS, but not the HADS-A, could be sufficiently replicated with acceptable CFI and
RMSEA values. (2) Since there were two measurements in time, the hypotheses concerning plausible
directions of the change scores of subscales that were (un)related to each other could be formulated
and tested. In this way, longitudinal validity in the form of responsiveness was estimated. Ten of
sixteen hypotheses were confirmed, corroborating the longitudinal validity of all constructs, except
anhedonia, probably due to inconsistent conceptualization. The HADS-A seems less suitable to
screen for anxiety in pregnancy. Anhedonia needs better conceptualisation to assess the change of
symptoms over time with the CES-D and the EPDS.

Keywords: questionnaires; screening; structural validity; perinatal depression; perinatal anxiety;
pregnancy; responsiveness

1. Introduction

Depression and anxiety symptoms are regularly found among women during the
antenatal period. Recent reviews show prevalence rates between 12 and 17 percent for
antenatal depression [1,2] and prevalence rates of 15–23 percent of antenatal anxiety varying
from pregnancy-specific anxiety to general anxiety symptoms [3–5], with higher rates in
middle-low income countries [6,7]. Both antenatal depression and anxiety have been
associated with poor pregnancy outcomes [8], poor postpartum mental health [9–11],
and negative influences on child development [4,12–15]. Hence, screening for antenatal
depression and anxiety is of the utmost importance. However, the selection of suitable
screening instruments with adequate psychometric quality to identify symptoms of anxiety
and depression during pregnancy is complicated: first, because physical changes, such
as altered sleep and eating patterns, occur among most pregnant women, while items in
self-report instruments for depression and anxiety often cover such somatic symptoms.
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This may inflate the estimated occurrence of anxiety and depression. Moreover, during
pregnancy specific types of worries with respect to labour and the child often occur and
are not addressed in commonly used self-report instruments. Therefore, they may be
overlooked and underreported when assessed with these instruments [5].

For our study concerning the effectiveness of a guided Internet intervention [16] for
pregnant women with depressive or anxiety symptoms, we chose three commonly used
screening instruments that measure depressive and anxiety symptoms in pregnancy. These
instruments were the Center for Epidemiologic Studies Depression Scale (CES-D) and
the Edinburgh Postpartum Depression Scale (EPDS) for depressive symptoms, and the
Hospital Anxiety and Depression Scale, anxiety subscale (HADS-A) for anxiety symptoms.

The CES-D is a self-rating scale meant for measuring depressive symptomatology
in the general population, but it is also widely used in pregnancy [17,18]. The overview
of Carleton et al. [19] of twenty-five studies investigating structural validity with factor
analyses of this instrument found models with one to four factors. The authors proposed a
new three factor structure, tested on five different samples.

The EPDS is the most common instrument that is used to assess depression, but it also
includes a few anxiety items [20]. It was designed to assess postnatal depression, yet it
has also been validated for antenatal depression [21]. However, its factor structure is not
always well established or replicated, suggesting mostly three factors, including depression,
anxiety, and anhedonia, but also two factors, including only depression and anxiety [22].

The HADS-A is part of the HADS, which consists of two reliable subscales, one
for depression (HADS-D) and one for anxiety (HADS-A). These subscales can be used
independently [23]. The HADS-A is a widely used anxiety screening scale, originally
developed to assess anxiety in non-psychiatric hospital outpatients [24]. It does not contain
questions about physical symptoms which makes it suitable for pregnant women [24,25]
who experience physical changes that may relate to both anxiety as well as to pregnancy.

Various studies present psychometric properties of the CES-D, the EPDS and the
HADS-A questionnaires [19,20,26–28], but few studies deal with the comparison of these
psychometric properties in pregnancy [5,17,29,30]. To the best of our knowledge, only three
studies were carried out in pregnancy and involved a comparison of the cross validity of
the CES-D, the EPDS and the HADS-A based on single scores of these scales [17,30,31].
None assessed their longitudinal validity, which is defined by comparing their sensitivity
to change. This is especially important in pregnancy due to the variability of depressive
and anxiety scores [32,33] and for the assessment of treatment outcomes. Sensitivity to
change is also referred to as the responsiveness of an instrument and can be defined as the
ability of the instrument to detect clinically important change over time [34].

The first aim of our study is to assess the (structural) construct validity of the CES-
D, the EPDS and the HADS-A in a population of pregnant Dutch women by using a
confirmatory factor analysis (CFA) cross-sectionally with baseline data. Most studies
about the structure of these three instruments only applied an exploratory factor analysis.
However, a confirmatory factor analysis is more appropriate to replicate earlier found
factor structures as part of the validation of an instrument.

Secondly, validity is explored in a longitudinal way by formulating and testing hy-
potheses about relations between the change scores for different subscales. We do this
to estimate the responsiveness of instruments over time in pregnancy to explore their
sensitivity in measuring changes of symptoms. The hypotheses concern the subthemes:
depression, anxiety and anhedonia, and are presented in the methods section.

2. Methods

2.1. Design and Participants

A secondary data analysis was performed with data that were collected in a random-
ized controlled trial (RCT) concerning the effectiveness of a guided Internet intervention
(MamaKits) for pregnant women with moderate to severe symptoms of anxiety or depres-
sion, or both. The MamaKits study is described in more detail elsewhere [16]. In short, the
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study included self-referred pregnant women expressing interest in an Internet interven-
tion to treat their depressive or anxiety symptoms. The inclusion criteria were being aged
above 18 years, less than 30 weeks pregnant, having depressive symptoms above threshold
(i.e., CES-D > 16) or anxiety symptoms above threshold (i.e., HADS-A > 8), or both. The
single exclusion criterion was being suicidal. All participants signed their informed consent.
The participants were randomly allocated to receive either a guided Internet intervention
or care as usual. The EPDS was used as an additional measurement instrument. Further
information was collected using one question of the Web Screening Questionnaire (WSQ) to
asses suicidality [35], the Trimbos/institute for Medical Technology Assessment, Erasmus
University Rotterdam questionnaire for costs associated with Psychiatric Illness for addi-
tional information about mental health [36], de Client Satisfaction Questionnaire (CSQ-8)
to measure satisfaction about the intervention [37] and data on perinatal child outcome
through self-report. Eligible women were recruited throughout the Netherlands via general
media and flyers in prenatal care waiting rooms or via obstetricians and midwives. A total
of 349 women expressed interest in the study, of which 91 withdrew their participation for
several reasons, such as feeling better already. A further 99 were excluded because they
did not fulfil the inclusion criteria, such as not reaching the symptom threshold. A total of
159 women completed one measurement at inclusion (T0) and met the inclusion criteria.
About 10 weeks after randomization 119 of them also filled out the second measurement
(T1). Due to inclusion in different stages of pregnancy T0 and T1 were taken at different
moments in pregnancy. The study received approval from the Medical Ethics Committee
of the VU University Medical Center (2013.275) and was registered in the Netherlands Trial
Register (NL4162). All data were collected by Internet.

2.2. Measures
2.2.1. CES-D

The Center for Epidemiologic Studies Depression Scale (CES-D) [18] is a widely used
instrument for screening depressive symptoms, also used in pregnancy, with 20 items
concerning the last seven days. Symptoms are scored on a Likert-type scale from 0 to 3
(“rarely or none of the time” to “most or all of the time”), with a total score range from 0 (no
depressive symptoms) to 60 (high number of depressive symptoms). The standard cut-off
score is ≥16 for possible depression. The validity of the CES-D has been investigated in
different populations, including pregnant women [30,38,39], on paper and online [40]. The
scale has a sensitivity of 95.1% and a specificity of 85.0% [39] and the internal consistency
(Cronbach’s alpha) of the online version in the population at large is 0.89–0.93 [40]. The
factor structure varies but the most frequently used consists of the following three or four
factors: Somatic symptoms (6 items: item 1, 2, 5, 7, 11 and 20); negative affect (depressed)
(4 items: item 3, 6, 14 and 18); positive affect (anhedonia) (4 items: item 4, 8, 12 and 16); and
interpersonal affect if four factors were used (two items: item 15 and 19) (Carleton 2013).
However, in other studies, a two, or another three or four factor model was found [40–42].
Anxiety is not included as a factor, but the instrument as a whole contains one item about
anxiety (item 10, “I felt fearful”).

2.2.2. EPDS

The EPDS is a 10-item depression scale, primarily developed to detect depression in
the postpartum period, but it is also validated and widely used during pregnancy [21].
It is also used to measure anxiety [5,22,43] and its items address depressive and anxiety
symptoms concerning the past seven days. Depending on the trimester, the cut-off score
varies worldwide from 6.5 to 14.5, and in the Netherlands, it varies from 10 to 11 [21].
The item response options are 0 to 3, and the total score range is 0 to 30 [21]. The internal
consistency (Cronbach’s alpha) was 0.87–0.90 in an online version [40,44]. Several factor
models are investigated, but in most studies a three-factor model seems to fit best to the
data [20,45]. The three factors most frequently found are: anhedonia (2 items: 1 and 2),
anxiety (4 items: 3, 4, 5 and 6) and depression (4 items: 7, 8, 9 and 10) [5,20,45–47].

59



IJERPH 2022, 19, 7563

2.2.3. HADS-A

The Hospital Anxiety and Depression Scale, anxiety subscale (HADS-A) [24,27,48] is a
screener for anxiety with item responses on a 0 to 3 scale, concerning the last week. Internal
consistency as calculated with Cronbach’s alpha varies but is 0.89 in the paper version [48]
and 0.80 in the Internet version [49]. The HADS-A consists of 7 items (item 1, 3, 5, 7, 9, 11, 13)
and has an optimal cut-off ≥8 to predict an anxiety disorder, with a sensitivity of 0.89 and
a specificity of 0.75 [24,25,48]. The total score range is 0 to 21. The HADS-A is also used to
measure anxiety in pregnancy [25,32] and it consists of one factor.

2.3. Data Analysis
2.3.1. Construct Validity

A confirmatory factor analysis (CFA) is commonly used to evaluate the latent factor
structure of instrument items, to find support for an assumed grouping of items into
subscales. For conceptualization of the factors of the three instruments that were involved,
the factor structure was restricted a priori, according to the subscales that were found in
recent studies. According to the study of Carleton [19], which consisted of five medium to
large samples of people with different backgrounds, ages, gender, with and without medical
and psychiatric problems, a three factor structure was found for the CES-D, consisting of
the factors somatic symptoms, negative affect and anhedonia. The three-factor structure
that was evaluated for the EPDS consisted of anhedonia, anxiety and depression [20,45–47].
The original HADS contains two factors, HADS-A- anxiety- and HADS-D –depression [26].
Since the MamaKits study only applied the HADS-A part of the instrument, only this factor,
anxiety, was calculated and evaluated.

The LAVAAN package in R was used to assess whether the factors that were identified
in the literature could be reproduced. Data of 159 included women from the baseline
assessment were used. As measures for model fit, RMSEA (root mean square error of
approximation) and CFI (comparative fit index) were used. RMSEA was assumed to be
close to good when it was between 0.05 and 0.08, worse when >0.08 [50], TLI cut-off value
close to 0.95 and SRMR cut-off value to 0.8. The CFI was acceptable when ≥0.90 and good
when ≥0.95 [51].

2.3.2. Responsiveness

We studied the responsiveness of the three instruments by formulating hypotheses
about expected differences and similarities in the change scores between T0 and T1. The
hypotheses were based on theoretical contrasts between the different factors. An example
is that the change scores between anxiety factors of different instruments are presumed to
correlate more with each other than a change score of an anxiety factor with a depression
factor. A hypothesis was corroborated when the expected difference in correlations of
the change scores was at least 0.1 [52]. We used the criteria of de Boer [53] to assess
responsiveness. This states that responsiveness is high if less than 25% of the hypotheses
are refuted, moderate if 25 to 50% are refuted and low if more than 50% are refuted. The
factors that we studied were ‘negative or depressive affect’, ‘anxiety’ and ‘anhedonia’.
We did not use the ‘somatic symptoms’ factor of the CES-D because this factor does not
feature in any of the other instruments. The factor ‘negative or depressive affect’ refers
to depressed mood (criterion A1 DSM-5 depressive disorder) [54]. The second factor,
‘anhedonia’ (criterion A2 DSM-5 depressive disorder) refers to the absence of almost all
positive feelings and the inability to enjoy most or all aspects of life. The third factor
‘anxiety’ forms the main criterion of all anxiety disorders, as well as an additional feature
to the classification of DSM-5 depressive disorder.

We formulated the following hypotheses:
Negative (depressive) affect We expected that the change scores in different subscales

measuring depressive (negative) affect would be more strongly correlated to each other
than to anxiety subscales (hypothesis 1 and 2) because depressive affect subscales contain
no items measuring anxiety. Second, we hypothesized that the change scores of CES-D
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negative affect would correlate more with the change scores in EPDS depression than with
the EPDS anhedonia change scores (hypothesis 3), because negative/depressive affect
scales refer to gloominess or a black mood, whereas anhedonia reflects the in ability to
enjoy life.

Anhedonia We expected that EPDS and CES-D scales measuring change in anhedonia
scores would correlate more with each other than with the EPDS depression, the CES-D
negative affect and the HADS-A anxiety scales (hypotheses 4, 5, 6) since they measure the
same construct expressing the absence of the ability to enjoy life, which is conceptually
different from anxiety and negative/depressive affect.

Anxiety First, we expected the CES-D change in item 10 anxiety to be more strongly
correlated with the HADS-A total scale change, since they indicate the same construct,
whereas the CES-D negative affect, the EPDS depression, the CES-D anhedonia and the
EPDS anhedonia represent other factors (hypotheses 7, 8, 9 and 10). Second, we hypoth-
esized that the change score of the HADS-A and the change score of the anxiety scale of
the EPDS correlate more with each other than with those of the CES-D negative affect, the
EPDS depression, the EPDS anhedonia and the CES-D anhedonia (hypotheses 11, 12, 13
and 14). Finally, we hypothesized that the HADS-A change score is equally correlated to
the EPDS anxiety score as to the CES-D anxiety score (hypothesis 15).

Comparison of questionnaires We expected a stronger correlation of changes between
the CES-D and the EPDS total scales than each instrument with the HADS-A (hypothesis 16)
since the EPDS and the CES-D consist of almost the same factors, while the HADS-A
contains only one common (anxiety) factor.

3. Results

3.1. General Results

A total of 159 women who completed T0 and met the inclusion criteria were enrolled,
of which 74.8% (n = 119) completed T1. Their median CES-D scores at the two time points
(T0, T1) were 28 and 17 (interquartile range were 9–48 and 2–55, respectively); the median
EPDS scores were 14 and 8 (interquartile range, respectively, 3–28 and 0–26); and the
median HADS-A scores were 12 and 8 (interquartile range, respectively, 4–20 and 1–19). A
more extensive description of the results is described elsewhere [16]. Table 1 contains the
description of the sample.

3.2. Cross-Sectional Results

Cronbach’s α’s for the total scales of the three instruments were: CESD 0.84, EPDS 0.80
and HADS-A 0.72, denoting the sufficient reliability of the scales. Results of the CFA (Table 2)
indicated that the theoretical factorial structure of both EPDS [20] and CESD [19] could be
replicated sufficiently with acceptable CFI’s and cut-off values of RMSEA’s that were close
to 0.08. However, the one factor model for the HADS-A was not replicated adequately;
RMSEA was higher than the cut-off of 0.08 and CFI was too small. The SRMR values were
close to 0.07. The acceptable range for the SRMR index is between 0 and 0.08 [51], therefore
these values are adequate. The TLI values are all rather low, lower than the required 0.95.
These values indicate poor model fit, maybe due to low inter-item correlations. A notable
finding in Table 3 is that two items about restlessness did not load on the same factors as in
the previous research, neither in the factor somatic symptoms of the CES-D (item 11) [19],
nor in the factor anxiety of the HADS (item 11) [26]. Both items correlated weakly with other
items of the same factor.
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Table 1. Sociodemographic and clinical characteristics at baseline for intervention group and con-
trol group.

Variables

Demographic factors (n = 159)
Maternal age, years (mean ± SD) 32.01 (4.71)
Background (Dutch) 134 (84.3%)
Education a

low 4 (2.5%)
middle 35 (22.0%)
high 120 (75.5%)

Marital status
Relationship, yes 152 (95.6%)
Living together 144 (90.6%)
Employed, yes 111 (69.8%)
Pregnancy (n = 159)
Duration by study entrance

<12 weeks 16 (10.1%)
>12 and <26 weeks 92 (57.9%)
>26 weeks 51 (32.1%)

Previous mental health b (n = 159)
Depressive disorder 53 (33.3%)
Anxiety disorder 45 (28.3%)
Other mental problems 11 (6.9%)
No diagnosis 61 (38.4%)
Affective symptoms (mean ± SD)
T0 (n = 159)

CES-D 28.38 (8.31)
EPDS 14.11 (4.91)
HADS-A 11.67 (3.43)

T1 (n = 119)
CES-D 19.02 (9.74)
EPDS 9.17 (5.52)
HADS-A 8.52 (3.91)

a Dutch Standard Classification of Education: Standaard Onderwijsindeling 2006—Editie 2016/’2017, StatLine, the
electronic database of Statistics Netherlands. b note that women can be both in the category ‘depressive disorder’
and in the category ‘anxiety disorder’.

Table 2. Fit measures of confirmatory factor analysis of the three instruments (n = 159).

Chi Square
(p Value)

CFI TLI RMSEA (CI) SRMR

CESD
(3 factors somatic, neg.
affect/depression, anhedonia)

118.848 (df = 74, p = 0.001) 0.923 0.906 0.062 (0.040–0.082) 0.070

EPDS
(3 factors, anxiety, depression,
anhedonia)

62.55 (df = 32, p = 0.001) 0.929 0.899 0.077 (0.048–0.106) 0.069

HADS
(1 factor anxiety) 51.996 (df = 14, p = 0.000) 0.831 0.747 0.131 (0.093–0.171) 0.075
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Table 3. Factor loadings for items of the CESD, HADS-A and EPDS (n = 159).

Factor Item Content Symptoms

CES-D Somatic Depression Anhedonia

Somatic 1. I was bothered by things that usually don’t bother me. 0.297
2. I did not feel like eating; my appetite was poor. 0.356
5. I had trouble keeping my mind on what I was doing. 0.300
7. I felt that everything I did was an effort. 0.583
11. My sleep was restless. 0.048

Depressed 3. I felt that I could not shake off the blues. 0.581
6. I felt depressed. 0.669
14. I felt lonely. 0.476
18. I felt sad. 0.598
20. I could not get “going” 0.557

Anhedonia 4. I felt that I was just as good as other people. 0.368
8. I felt hopeful about the future. 0.298
12. I was happy. 0.533
16. I enjoyed life. 0.593

EPDS Anhedonia Anxiety Depression

Anhedonia 1. I have been able to laugh and see the funny side of things. 0.509
2. I have looked forward with enjoyment to things. 0.766

Anxiety 3. I have blamed myself unnecessarily when things went wrong. 0.392
4. I have been anxious or worried for no good reason. 0.521
5 I have felt scared or panicky for no very good reason. 0.553
6. Things have been getting on top of me. 0.385

Depression 7. I have been so unhappy that I have had difficulty sleeping. 0.505
8. I have felt sad or miserable. 0.606
9. I have been so unhappy that I have been crying. 0.641
10. The thought of harming myself has occurred to me. 0.437

HADS-A Anxiety

Anxiety 1. I feel tense or wound up. 0.384
3. I get a sort of frightened feeling as if something awful is about
to happen. 0.648

5. Worrying thoughts go through my mind. 0.511
7. I can sit at ease and feel relaxed. 0.376
9. I get a sort of frightened feeling like ‘butterflies’ in the
stomach. 0.432

11. I feel restless as if I have to be on the move. 0.140
13. I get sudden feelings of panic. 0.413

3.3. Responsiveness Results

The majority of hypotheses–10 out of 16–concerning change could be confirmed, 37.5%
were rejected, which indicates moderate responsiveness (Table 4).

More specifically, the change scores in CES-D and EPDS measuring depressive (nega-
tive) affect were more correlated to each other than to the changes scores in anxiety, but
unexpectedly, they were also correlated to the EPDS factor anhedonia (difference 0.064).

Change scores of the factors measuring anhedonia were even less correlated to each
other than to the factors measuring negative affect/depression and almost equally to
the HADS-A.

The change scores of the anxiety items of all instruments were equally strongly cor-
related. However, the correlation of the change scores between the anxiety item (s) of the
CES-D and the HADS-A was almost equal to the correlation with the EPDS anhedonia
change (difference 0.04). This also applied to the correlation of change between the anxiety
items of EPDS and the HADS-A with the CES-D anhedonia change (difference 0.08).
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Concerning the measurement instruments as a whole, the change scores of the EPDS
correlated more strongly with the CES-D change scores than with the HADS-A change
scores, as was expected.

Table 4. Outcome of hypotheses for responsiveness of constructs of CES-D, HADS-A and EPDS.

Hypothesis: Correlations * Confirmed

CES-D negative affect change is more strongly
correlated to EPDS depression change
1 than to HADS-A (anxiety) change 0.694 vs. 0.313 Yes
2 than to EPDS anxiety change 0.694 vs. 0.248 Yes
3 than to EPDS anhedonia change 0.694 vs. 0.630 No < 0.1
CES-D anhedonia change is more strongly
correlated to EPDS anhedonia change
4 than to EPDS depression change 0.486 vs. 0.543 No
5 than to CES-D negative affect change 0.486 vs. 0.510 No
6 than to HADS-A change 0.486 vs. 0.462 No < 0.1
CES-D anxiety change (1 item) is more strongly
correlated to HADS-A change
7 than to CES-D negative affect change 0.458 vs. 0.286 Yes
8 than to EPDS depression change 0.458 vs. 0.355 Yes
9 than to CES-D anhedonia change 0.458 vs. 0.345 Yes
10 than to EPDS anhedonia change 0.458 vs. 0.418 No < 0.1
HADS-A (anxiety) change is more strongly
correlated to EPDS anxiety change
11 than to CES-D negative affect change 0.554 vs. 0.313 Yes
12 than to EPDS depression change 0.554 vs. 0.418 Yes
13 than to EPDS anhedonia change 0.554 vs. 0.295 Yes
14 than to CES-D anhedonia change 0.554 vs. 0.462 No < 0.1
HADS-A anxiety change is equally
correlated to EPDS anxiety change
15 than to CES-D anxiety (1 item) change 0.554 vs. 0.458 Yes
CES-D total scale change score is more strongly
correlated to EPDS total scale change score
16 than to HADS-A change score 0.732 vs. 0.485 Yes

* Correlations are calculated between change scores (T0–T1) of two subscales. Resulting correlations of two sets
are compared, differences > 1 are considered significant.

4. Discussion

Our evaluation of cross-sectional construct validity as assessed by CFA of the three
instruments for measuring depression and anxiety in pregnancy, delivered predominantly
adequate results, apart from those of HADS-A.

For the CES-D, the three-factor structure (‘somatic symptoms’, ‘negative affect’ and
‘anxiety’ [19]) was replicated sufficiently. The EPDS three-factor structure of anhedonia,
anxiety and depression [20] was also found to be adequate. The factor structure of the
HADS-A turned out relatively weak according to low fit measures. One possible expla-
nation for the poor outcomes of the total HADS-A subscale in our study is that only
HADS-A anxiety items were used, whereas in a meta-CFA it was found that the HADS
mainly measures distress, without a distinction between depression and anxiety [26,28].
Furthermore, the HADS-A seems to be sensitive to biological changes, assessing anxiety
as autonomic arousal [28,55]. Since biology during pregnancy changes considerably, this
could negatively impact the validity of the instrument. Unlike the HADS-A, the EPDS item
formulations for anxiety contain more cognitive-emotional expressions (such as, ‘feeling
scared for no good reason’, ‘being anxious or worried for no good reason’) which may
explain our replication of the proposed latent structure of the EPDS. However, since this
scale was especially designed for use in the perinatal period, items that could be influenced
by physical symptoms were avoided [56]. A third reason for the poor outcome of the HADS
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could be that the anxiety in pregnancy is different from other anxiety disorders and specific
for the prenatal period [57].

In our study we added a new approach by exploring construct validity in a longitudi-
nal way. We did this by formulating and testing hypotheses to assess the responsiveness
of instruments over time and their difference in measuring changes of symptoms. As the
majority of hypotheses concerning change scores could be confirmed, six of eight hypothe-
ses considering anhedonia (hypotheses 3, 4, 5, 6, 10 and 14) had to be refuted. The most
remarkable finding was that the correlation of change scores of the EPDS construct anhedo-
nia was even less strongly correlated to the change score of the CES-D construct anhedonia
than to the change scores of the constructs of CES-D negative affect and EPDS depression.
It was about equally strongly correlated to the HADS anxiety scale. An explanation for
this finding is the inconsistent conceptualization of the concept anhedonia. In the DSM-5,
anhedonia is defined as the absence of the ability to have interest and/or enjoy activities
that were previously considered pleasurable [54]. However, in the description of the factors
of the CES-D, for example by Carleton [19] anhedonia is defined as the absence of positive
affect. Considering the EPDS validation studies [20,46] the factor anhedonia is sometimes
defined as inability to feel pleasure from normally pleasurable experiences and in other
studies as having low positive affect.

So, although the CES-D and the EPDS both contain a factor anhedonia, the items
loading on the factors differ substantially, which make them not comparable.

5. Limitations

The instruments were used in different stages of pregnancy, reducing comparability
and hence, validity. Second, including the HADS-D instrument for depression could have
resulted in better outcomes for the factor analysis of the HADS. Third, to deliver more
robust results of the CFA of the instruments, we probably needed to include a larger sample
of women. This is especially applicable to the TLI and the RMSEA [51]. Fourth, the fact
that the women in our sample were relatively highly educated may have influenced the
results of the cross sectional, as well as the longitudinal analyses.

6. Conclusions

Based on their high construct validity, CES-D and the EPDS, but not the HADS-A,
seem to be reliable instruments to assess depression and anxiety in pregnancy.

The reason that HADS-A is probably less useful as an instrument to measure prenatal
anxiety is its sensitivity to biological changes which occur frequently in pregnancy. Secondly,
prenatal anxiety seems to be a distinct kind of anxiety which requires a specific type
of questionnaire.

The responsiveness of the three instruments was moderate, probably due to the change
scores of the anhedonia constructs which need more theoretical and empirical substantiation.

More research is needed to develop a sensitive questionnaire to measure anxiety in
pregnancy and to investigate how to improve the responsiveness of instruments. Existing
questionnaires measuring pregnancy-specific anxiety, such as the Pregnancy Related Anxi-
ety Questionnaire and the Pregnancy-Related Anxiety scale need more extensive validation.

Furthermore, we recommend testing of the instruments in larger samples of women at
the same stage of pregnancy, but with a more diverse background, such as a varying level
of education.
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Abstract: Perinatal anxiety affects an estimated 15% of women globally and is associated with
poor maternal and infant outcomes. Identifying women with anxiety is essential to prevent these
adverse associations, but there are a number of challenges around measurement. We used data from
England’s 2020 National Maternity Survey to compare the prevalence of anxiety symptoms at six
months postpartum using three different measures: the two-item Generalised Anxiety Disorders
Scale (GAD-2), the anxiety subscales of the Edinburgh Postnatal Depression Scale (EPDS-3A) and a
direct question. The concordance between each pair of measures was calculated using two-by-two
tables. Survey weights were applied to increase the representativeness of the sample and reduce the
risk of non-response bias. The prevalence of postnatal anxiety among a total of 4611 women was
15.0% on the GAD-2, 28.8% on the EPDS-3A and 17.1% on the direct question. Concordance between
measures ranged between 78.6% (95% CI 77.4–79.8; Kappa 0.40) and 85.2% (95% CI 84.1–86.2; Kappa
0.44). Antenatal anxiety was the strongest predictor of postnatal anxiety across all three measures.
Women of Black, Asian or other minority ethnicity were less likely to report self-identified anxiety
compared with women of White ethnicity (adjusted odds ratio 0.44; 95% CI 0.30–0.64). Despite
some overlap, different anxiety measures identify different groups of women. Certain population
characteristics such as women’s ethnicity may determine which type of measure is most likely to
identify women experiencing anxiety.

Keywords: postnatal; anxiety; identifying; screening; GAD; EPDS

1. Introduction

Anxiety disorders are common during the perinatal period [1]. Anxiety disorders are
characterised by core symptoms of anxiety, including cognitive distortions, physiological
arousal and behavioural avoidance [2]. Globally, an estimated 15% of women experience
anxiety symptoms postnatally, with significantly higher rates in low- and middle-income
countries (LMIC) [3–5]. Figures from the UK are slightly lower, with one review estimat-
ing prevalence to be 12–15% during pregnancy and 8% postnatally [6]. Exposure to the
physiological and psychosocial impacts of anxiety during this critical period has been
associated with poor maternal, infant and child outcomes, including delayed cognitive and
behavioural development [7–9]. Timely identification and treatment of perinatal anxiety
are therefore essential to prevent adverse outcomes for women and their children.

A number of challenges exist around measuring perinatal anxiety [2]. Although
several self-report measures have been validated to facilitate the recognition of anxiety,
uncertainty remains around which instrument is most suitable for perinatal women and
best able to identify women who need support [10]. The number of items included on a
measure and the time required for completion have been highlighted as barriers to their
administration. Shortened measures have been suggested as a solution to this. In the UK,
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the National Institute for Health and Care Excellence (NICE) recommends administering
the two-item version of the Generalised Anxiety Scale (GAD-2) to all women at their first
antenatal appointment and in the early postnatal period [11,12]. However, there remains
uncertainty around the psychometric properties of the GAD-2 in perinatal populations,
and direct comparisons of how the GAD-2 performs against other self-report measures
are lacking.

An alternative method of identifying women with anxiety is to ask women directly
whether they self-identify as having anxiety. This measure of ‘self-identified anxiety’ may
offer advantages in certain contexts. For instance, it may help to identify women who
have anxiety but whose symptoms differ from those captured by self-report measures.
Self-identified anxiety may also help to identify women with anxiety who do not meet
the severity threshold of standardised measures. A direct question may be preferable in
communities less familiar with the culture of ‘test-taking’ [10,13,14]. In a previous study
of postnatal women in the UK, almost half (42%) of women who self-identified as having
anxiety scored below the threshold on the anxiety subscale of the Edinburgh Postnatal
Depression Scale (EPDS-3A) [15]. Results suggested that eliciting women’s own views
of their psychological wellbeing through a direct question may help to ensure that more
women experiencing symptoms of anxiety are identified and offered appropriate support.

In this analysis, we compared the prevalence of anxiety symptoms identified using
the GAD-2—the currently recommended measure for postnatal women in the UK [11]—
with the prevalence of anxiety symptoms identified using the EPDS-3A and using a direct
question. We use data from England’s 2020 National Maternity Survey (NMS), which
captures the experiences of women who gave birth during the first wave of the COVID-19
pandemic in May 2020 [16]. We built upon existing work by assessing symptoms of anxiety
at six months postpartum, where previous analyses focused on earlier postnatal periods.
By directly comparing the GAD-2 with another standardised measure as well as with a
direct question, we built on previous studies that were limited to comparing self-identified
anxiety against a single standardised measure. Our aims were to determine the prevalence
of anxiety symptoms identified by the GAD-2, EPDS-3A and a direct question; to assess the
extent of concordance between the three measures; and to compare the characteristics of
women with anxiety on each of the three measures.

2. Materials and Methods

2.1. Study Setting and Participants

We conducted an analysis of data from the 2020 NMS in England. The survey methods
have been described in detail elsewhere [16]. In summary, a random population-based
sample of 16,050 women aged 16 years or older who were living in England and had given
birth during a two-week period in May 2020 was identified by the Office for National
Statistics (ONS) using birth registration records. Women were sent questionnaires six
months after they had given birth. The survey included questions on care during pregnancy,
labour and birth, and the postnatal period and included mental health outcomes. Women
had a choice of completing questionnaires on paper, online or over the telephone with
an interpreter if required. Reminder packs were sent to non-respondents using a tailored
reminder system [17].

2.2. Anxiety Measures

Self-identified anxiety was assessed using a single, direct question asking women
whether they had experienced anxiety in the postpartum period, worded as follows: ‘Did
you experience any of the following after the birth of your baby?’. Anxiety was listed as
one of the conditions. Women were asked to indicate if they had experienced anxiety at
one month, three months and/or six months after the baby’s birth. Responses were coded
as either ‘yes’ or ‘no’ (binary) for each time point. Because surveys were sent to women
at approximately six months postpartum, women’s responses about experiencing anxiety
at one and three months postpartum relied on their recall. In order to minimise the risk
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of recall bias, we used women’s responses about anxiety at six months postpartum as
our measure of self-identified anxiety. This also maximised comparability with the two
standardised measures, which were also administered at six months postpartum. For the
purpose of our analyses, therefore, women who responded ‘yes’ to having anxiety at six
months postpartum were defined as having self-identified anxiety.

We used two standardised self-report measures of anxiety: the GAD-2 and the EPDS-
3A. The GAD-2 is a shortened version of the original seven-item Generalised Anxiety
Disorder scale (GAD) [18]. The GAD is used to identify symptoms of anxiety and is
designed for use in the general (non-perinatal) population. The GAD-2 asks respondents
to rate the frequency with which they have experienced the following two symptoms of
anxiety over the previous two weeks: feeling nervous, anxious, or on edge and not being able
to stop or control worrying. Each item is scored on a four-point Likert scale from 0 (not at
all) to 3 (nearly every day), with the total score ranging from 0 to 6. A score of ≥3 on the
GAD-2 was identified as an acceptable cut-off for identifying clinically significant anxiety
symptoms in the general population, with sensitivity and specificity of 86% and 83%,
respectively [19]. In our analysis, GAD-2 scores ≥3 were considered to suggest possible
clinically significant anxiety.

The Edinburgh Postnatal Depression Scale (EPDS) is one of the most widely used
screening instruments for depression during the perinatal period [20]. The original scale
consists of ten items that ask women to rate the intensity of depressive symptoms they
have experienced within the previous seven days. Each item is scored 0–3 with a maximum
total score of 30 and higher scores representing greater symptom severity. Items 3, 4 and 5
of the EPDS assessed symptoms of anxiety and were administered as a stand-alone anxiety
subscale (EPDS-3A) [21,22]. The three items of the EPDS-3A are as follows: I have blamed
myself unnecessarily when things went wrong; I have been anxious or worried for no good reason;
and I have felt scared or panicky for no very good reason. Each item was scored on a four-point
Likert scale from 0 (never or not at all) to 3 (very often or most of the time). Scores range
from 0 to 9, with a threshold of ≥6 considered to indicate possible anxiety [23]. In our
analysis, EPDS-3A scores ≥6 were considered indicative of possible clinically significant
anxiety. EPDS-3A and GAD-2 items, along with their scoring criteria, are summarised in
Supplementary Table S1. The three measures of anxiety were presented in the following
order in the questionnaire: first the self-identified measure, followed by the EPDS-3A and
finally the GAD-2.

2.3. Sociodemographic, Clinical and Psychological Variables

We selected socio-demographic, clinical and psychological variables, which are known
to be associated with perinatal anxiety. Socio-demographic variables were age (under
25 years; 25–34 years; 35 years and over); education (under 16 years; 17–18 years; 19 years
and over); ethnicity (White; Black or minority ethnic (BME)); country of birth (UK; outside
of UK); index of multiple deprivation (IMD) based on the area of residence (from most (1)
to least (5) deprived); whether the pregnancy was planned (yes; no); and women’s reaction
to the pregnancy (pleased or happy; no particular feelings or unhappy). The IMD ranks
small geographic areas in England by the level of deprivation, assessed according to the
following seven domains: income, employment, education and skills, health and disability,
crime, barriers to housing and services and the quality of the local living environment [24].
Clinical variables were multiple births (singleton; multiple), the presence of any chronic
health conditions complicating pregnancy or pregnancy-related problems (yes; no) and
whether children of participating women required admission to the neonatal intensive
care unit (NICU) (yes; no). The psychological variable was antenatal anxiety, assessed
using a single direct question as follows: ‘Did you have any mental health problems during
your pregnancy?’. Women who selected ‘Yes—anxiety’ were classified as having had
antenatal anxiety.

71



IJERPH 2022, 19, 6578

2.4. Statistical Analysis

Descriptive characteristics of participants were summarised. Because respondents
differed from non-respondents on key socio-demographic characteristics, we calculated
non-response weights to adjust the sample in order to increase representativeness and
reduce the risk of non-response bias [16]. The weighted prevalence of anxiety symptoms
according to each measure was determined along with the proportion of women who
reported symptoms on more than one measure. Weighted mean EPDS-3A and GAD-
2 scores were calculated for women with and without self-identified anxiety to assess
differences in scores between these two groups. The distribution of GAD-2 and EPDS-3A
scores and the percentage who scored 0, 1 and 2 on individual items of the scales were
plotted. Cronbach’s alpha was calculated for the GAD-2 and EPDS-3A to assess their
reliability. Agreement between the measures was assessed by calculating the proportion
and 95% confidence intervals (CI) of women with concordance on each pair of measures
by summing the diagonal in a two-by-two table. Cohen’s kappa coefficient was used to
quantify the statistical agreement between each pair of measures, taking into account the
possibility of the agreement occurring by chance [25]. Kappa coefficients were interpreted
using the following cut-offs: 0.00–0.20 ‘no agreement’, 0.21–0.39 ‘minimal agreement’,
0.40–0.59 ‘weak agreement’, 0.60–0.79 ‘moderate agreement’, 0.80–0.90 ‘strong agreement’
and >0.90 ‘almost perfect agreement’ [25].

Associations between socio-demographic (age, education, ethnicity, country of birth,
IMD, planned pregnancy, reaction to pregnancy), clinical (multiple births, health condition,
NICU admission) and psychological (antenatal anxiety) factors and postnatal anxiety were
explored in univariable and multivariable logistic regression analyses. Unadjusted and
adjusted odds ratios (OR) of associations between these variables and postnatal anxiety
were calculated for each of the three anxiety measures. Variables that remained statistically
significant at the p < 0.05 level in the final adjusted model were considered to be significantly
associated with anxiety. Full case analysis was used throughout. Analyses were conducted
using STATA version 15 (StataCorp LLC, College Station, TX, USA). All means, proportions
and odds ratios were survey-weighted using the svy command in STATA.

3. Results

Completed questionnaires were returned by 4611 women, giving a valid response rate
of 28.9% when excluding those returned as undeliverable [16]. Baseline characteristics of
the sample are reported in detail elsewhere [16]. After applying survey weights, a third of
women who participated in the survey were aged 30–34 years (33.7%), 69.1% were born
in the UK, just under half (47.5%) were living in areas in the two most deprived quintiles
on the IMD and 44.3% were primiparous [16]. Anxiety measures were complete for 4508
(97.8%) women; subsequent analyses are based on these complete cases.

3.1. Prevalence of Anxiety Symptoms

The weighted prevalence of anxiety symptoms on each measure is summarised in
Table 1. At six months postpartum, 17.1% of women had self-identified anxiety, 15.0%
had elevated GAD-2 scores and 28.8% had elevated EPDS-3A scores. One-third (36.0%) of
women reported anxiety symptoms on at least one measure, and 7.3% reported symptoms
on all three measures. Weighted mean GAD-2 scores were 3.04 and 0.83 among women with
and without self-identified anxiety, respectively. Weighted mean EPDS-3A scores were 6.27
and 3.49 among women with and without persistent self-identified anxiety, respectively.
Among those with self-identified anxiety, these mean scores fall above the cut-off for the
GAD-2 and EPDS-3A. Figure 1 shows the distribution of total GAD-2 and EPDS-3A scores,
and Figure 2 shows the distribution of responses to individual question items on the GAD-2
and EPDS-3A. Lower total scores were seen on the GAD-2, with the majority of women
scoring zero and few scoring above the threshold of 3. Higher total scores were seen on the
EPDS-3A, with fewer women scoring zero. When comparing the individual items, EPDS
item 5 (I feel scared or panicky for no good reason) showed a similar response pattern to GAD-2
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items 1 and 2, with more women scoring 0 on this item. Cronbach alpha was 0.88 for the
GAD-2 and 0.76 for the EPDS-3A.

Table 1. Prevalence of postnatal anxiety symptoms on different measures (n = 4508).

Measure n %

Single measure
Self-identified anxiety 786 17.1
GAD-2 score ≥3 645 15.0
EPDS-3A score ≥6 1295 28.8
Anxiety on at least one
measure 1609 36.0

Multiple measures 382 8.5
Self-identified anxiety and
GAD-2 score ≥3 382 8.5

Self-identified anxiety and
EPDS-3A score ≥6 558 12.1

GAD-2 score ≥3 and EPDS-3A
score ≥6 511 11.6

Anxiety on all three measures 334 7.3
No anxiety on any measure 2971 65.9

Note: Prevalence estimates (%) are weighted; counts (n) are unweighted.

Figure 1. Distribution of total GAD-2 and EPDS-3A scores.

 

Figure 2. Distribution of scores on individual items of the GAD-2 and EPDS-3A.

3.2. Agreement between Anxiety Measures

Tables 2–4 show the concordance between each pair of anxiety measures. The concor-
dance between self-identified anxiety and the GAD-2 was 85.2% (95% CI 84.1–86.2; Kappa

73



IJERPH 2022, 19, 6578

0.439). Concordance between self-identified anxiety and the EPDS-3A was 78.6% (95% CI
77.4–79.8; Kappa 0.399). Concordance between the GAD-2 and EPDS-3A was 79.6% (95%
CI 78.4–80.1; Kappa 0.415). The Kappa coefficient for all three measures was 0.414. The
Kappa coefficients suggest a ‘weak level of agreement’ between measures. Figure 3 shows
the overlap between the three measures.

Table 2. Concordance and kappa values for self-identified anxiety and GAD-2 (n = 4508).

GAD-2
Concordance
% (95% CI)

[Kappa]Anxiety No Anxiety

Self-
identified

Anxiety 8.5% (382) 8.6% (404) 85.2% (84.1–86.2)
[0.439]No anxiety 6.5% (263) 76.4% (3459)

Note: Proportions and Kappa values are weighted; counts are unweighted.

Table 3. Concordance and kappa values for self-identified anxiety and EPDS-3A (n = 4508).

EPDS-3A
Concordance
% (95% CI)

[Kappa]Anxiety No Anxiety

Self-
identified

Anxiety 12.1% (558) 5.0% (228) 78.6% (77.4–79.8)
[0.399]No anxiety 16.7% (737) 66.2% (2985)

Note: Proportions and Kappa values are weighted; counts are unweighted.

Table 4. Concordance and kappa values for GAD-2 and EPDS-3A (n = 4508).

EPDS-3A
Concordance
% (95% CI)

[Kappa]Anxiety No Anxiety

GAD-2
Anxiety 11.6% (511) 3.4% (134) 79.6% (78.4–80.1)

[0.415]No anxiety 17.2% (784) 67.8% (3079)
Note: Proportions and Kappa values are weighted; counts are unweighted.

Figure 3. Venn diagram illustrating proportional overlap between self-identified anxiety, GAD-2 and
EPDS-3A.
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3.3. Characteristics of Women with Anxiety

Table 5 summarises the characteristics of women with anxiety. After controlling for all
other variables in the multivariable model, antenatal anxiety was the strongest predictor
of postnatal anxiety across all three measures. Antenatal anxiety was associated with
an increased likelihood of self-identified anxiety (aOR 5.35; 95% CI 4.37–6.55), elevated
EPDS-3A scores (aOR 3.64; 95% CI 3.03–4.36) and elevated GAD-2 scores (aOR 4.16; 95%
CI 3.35–5.15). Women of Black, Asian or other minority ethnicity were less likely to report
self-identified anxiety compared with women of White ethnicity (aOR 0.44; 95% CI 0.30–
0.64), while women born outside of the UK were less likely than women born in the UK
to have elevated GAD-2 scores (aOR 0.66; 95% CI 0.49–0.89). Women aged over 35 years
were less likely than those aged 25–34 years to have elevated EPDS-3A scores (aOR 0.80;
95% CI 0.67–0.96). Women who were unhappy with or had mixed feelings about their
pregnancy were more likely to have elevated GAD-2 scores compared with women who
felt pleased about pregnancy (aOR 1.71; 95% CI 1.30–2.25) compared with those who were
pleased about their pregnancy. Women with a health condition were more likely than those
without to have elevated EPDS-3A scores (aOR 1.49; 95% CI 1.16–1.93).
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4. Discussion

We compared the prevalence of anxiety symptoms at six months postpartum on two
standardised self-report measures and one direct question on self-identified anxiety. We
found wide variation in the prevalence depending on the measure used. Prevalence was
highest using the EPDS-3A, which yielded an estimate of 28.7%, while prevalence using
the GAD-2 was almost half of this at 15.0%. The prevalence of self-identified anxiety was at
the lower end of this range, with 17.1% of women reporting anxiety on the direct question.
Previous estimates of postnatal anxiety from meta-analyses have reported a prevalence of
15% in high-income settings [3]. These pooled estimates pre-date the COVID-19 pandemic.
Our data were collected during the first wave of the COVID-19 pandemic in the UK when
higher levels of anxiety might be expected. It is possible that the higher rates seen on the
EPDS-3A may reflect this trend, although there is no evidence to suggest that only EPDS-3A
scores and not GAD-2 scores or self-identified anxiety would be affected. Alternatively, the
high prevalence of symptoms accoding to the EPDS-3A may suggest that this measure is
overly inclusive when used with the recommended threshold of ≥6. In the absence of a
clinical interview—the ‘gold standard’ for the diagnosis of mental disorders—we cannot
conclude whether this is the case or whether, in fact, the GAD-2 is over-excluding women
with anxiety. Both overly inclusive and overly exclusive measures are problematic: while
the former can result in women being incorrectly identified as having anxiety, creating
unnecessary strains on mental health services, the latter risks women with anxiety being
missed and left unsupported.

The wording and scoring of EPDS-3A and GAD-2 items may have contributed to
the difference in prevalence observed. On both measures, a score of zero denotes ‘never’
or ‘not at all’ experiencing that particular symptom. However, a score of one represents
significantly different levels of symptoms on each measure. A score of one on the EPDS-3A
is defined as experiencing the symptom ‘not very often’ or ‘hardly ever’, while a score of one
on the GAD-2 is defined as experiencing the symptom on ‘several days’ (Supplementary
Table S1). This may pose a difficulty for women with occasional symptoms of anxiety: these
women can select the category of ‘not very often’ or ‘hardly ever’ on the EPDS (a score of
one), but on the GAD, they must select between either ‘no symptoms’ (a score of zero) or
having symptoms on ‘several days’ (a score of one). It is possible that this larger conceptual
gap between a score of zero and one on the GAD-2 may be pushing women with mild
anxiety towards selecting zero, thereby underestimating the true prevalence of symptoms.

Although there was overlap between the three measures, the Kappa values were
relatively low, corresponding to a weak level of agreement between them. The GAD-
2, EPDS-3A and direct questions on anxiety each identified different groups of women.
Although the prevalence estimates were similar for the GAD-2 and self-identified anxiety,
the overlap between these measures shows that they are not identifying all the same women.
Perhaps of greatest concern are the women with self-identified anxiety who are not being
identified by either of the standardised measures. Women who report anxiety on a direct
question are likely to benefit from support, even without scoring above the EPDS-3A or
GAD-2 thresholds. Hence it may be appropriate for women to be asked about self-identify
anxiety alongside completing standardised measures in order to avoid missing those who
may need follow-up.

When we compared the characteristics of women with anxiety on each of the three
measures, the factor most strongly associated with postnatal anxiety across all measures
was antenatal anxiety. Antenatal anxiety was associated with an approximately four-fold
increase in the likelihood of experiencing postpartum anxiety. The strongest association
was between antenatal anxiety and self-identified postnatal anxiety. In part, this might
be explained by the fact that antenatal anxiety was also self-identified: women who self-
identified as having postnatal anxiety may be most likely to also self-identify as having
had antenatal anxiety. The association between antenatal and postnatal anxiety also has
important clinical implications, as it suggests a trend of anxiety symptoms that persist
throughout the perinatal period. Ideally, women with anxiety should be identified during
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pregnancy and offered timely support to address symptoms [26]. Routinely asking all
women about anxiety symptoms during antenatal appointments, as recommended by
NICE, can help to ensure that women with anxiety are identified and supported from an
early stage and prevent symptoms from continuing into the postnatal period.

Women from ethnic minority backgrounds were less likely than women of White
ethnicity to report self-identified anxiety, while women born outside the UK were less
likely to have elevated EPDS-3A and GAD-2 scores compared to women born in the UK.
These results suggest that different groups of women may have different preferences for the
type of measures used. Our findings are of particular importance given that women from
minority groups—including migrant populations and those from low- and middle-income
countries of origin—are at greater risk of perinatal mental disorders [5,27–29]. Women
from minority ethnic backgrounds may be less likely to respond to a direct question on
anxiety due to cultural sensitivities, social desirability or stigmatising attitudes around
mental disorders [30]. Among some groups, there may also be a lower awareness of what
constitutes anxiety, resulting in women who experience symptoms of anxiety not ascribing
their symptoms to anxiety. Standardised self-report measures offer an alternative means
of bringing to light problematic symptoms without needing to label these as ‘anxiety’.
Conversely, standardised measures may fail to identify culturally diverse manifestations of
anxiety, which could be contributing to the lower likelihood of women from minority ethnic
groups having anxiety on the GAD-2 and EPDS-3A [30]. Future research should examine in
more depth the acceptability of different screening measures among populations of diverse
ethnicities [26].

Age was also significantly associated with anxiety. Compared with women aged 25–34
years, those aged over 34 years were less likely to have anxiety on the EPDS-3A. Although
results for self-identified anxiety according to age did not reach statistical significance, the
trend suggests that younger women may feel more at ease in discussing anxiety. Finally, the
method of administration may play a role: while some women may prefer the less personal
means of disclosure offered by a self-report measure that they complete independently,
others may welcome the opportunity for a more personal discussion as offered by a direct
question from a health professional [31]. Importantly, a direct question can be nuanced
to assess anxiety symptoms over a longer time period and therefore provide a marker of
chronicity and severity, while standardised measures provide only a snapshot in time [2].
The impact of mode of administration upon disclosure of anxiety symptoms warrants
further research.

5. Strengths and Limitations

Our data stem from a large, population-based survey of women across England. To
our knowledge, this is the first comparison of two standardised measures—including one
that is recommended for routine use in the perinatal period—with a direct question on
self-identified anxiety. There are also a number of limitations. One of the main limitations is
the low survey response rate of 28.9%. Response rates to the NMS and to surveys generally
have been declining over recent decades [32]. There are many possible reasons for this,
including increasing demands on people’s time, survey fatigue and concerns around access
to and use of personal information [33]. We used evidence-based recommendations to
optimise response rates, including offering incentives and sending reminders [34]. Women
who were younger, multiparous, not married at the time of registering the birth of their
baby and those born outside of the UK were under-represented in the survey. In order to
address the under-representation of these groups, survey weights were applied to analyses
of prevalence to reduce the effect of non-response bias. The fact that self-identified anxiety
was based on a single question while the GAD-2 and EPDS-3A were based on two and three
questions, respectively, may have introduced bias and made the self-identified measure
less sensitive. Furthermore, the order in which anxiety measures were presented may
have introduced a bias, with women possibly being more inclined to report symptoms
on the later questions, having been ‘primed’ to think about their mental health. The

79



IJERPH 2022, 19, 6578

absence of a diagnostic clinical interview meant we were unable to conclude which of the
three measures most accurately identifies women with anxiety. Finally, our self-reported
measure of anxiety did not assess the level of impairment resulting from anxiety symptoms.
Eliciting the level of distress and impairment associated with symptoms could provide an
additional indicator of when further psychological intervention might be called for, and
future research would benefit from including such assessments.

6. Conclusions

A comparison of three measures of postnatal anxiety suggests that, despite some
overlap, different measures identify different groups of women. Certain population charac-
teristics such as women’s ethnicity and age may determine which type of measure is most
likely to identify women experiencing anxiety. Our findings suggest that using a direct
question alongside a self-report measure such as the GAD-2 may improve the identification
of women who need support and highlight the importance of being attentive to what
women say rather than relying solely on standardised measures.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph19116578/s1. Table S1: Response categories on the EPDS-
3A and GAD-2.
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Abstract: Background: Postpartum depression has a negative impact on quality of life. The aim of
this study was to examine the factor structure and psychometric properties of the Slovak version
of the Edinburgh Postnatal Depression Scale (EPDS). Methods: A paper and pencil version of the
10-item EPDS questionnaire was administered personally to 577 women at baseline during their stay
in hospital on the second to fourth day postpartum (age, 30.6 ± 4.9 years; 73.5% vaginal births vs.
26.5% operative births; 59.4% primiparas). A total of 198 women participated in the online follow-up
6–8 weeks postpartum (questionnaire sent via e-mail). Results: The Slovak version of the EPDS
had Cronbach’s coefficients of 0.84 and 0.88 at baseline (T1) and follow-up, respectively. The three-
dimensional model of the scale offered good fit for both the baseline (χ2

(df = 28) = 1339.38, p < 0.001;
CFI = 0.99, RMSEA = 0.02, and TLI = 0.99) and follow-up (χ2

(df = 45) = 908.06, p < 0.001, CFI = 0.93,
RMSEA = 0.09, and TL = 0.90). A risk of major depression (EPDS score ≥ 13) was identified in
6.1% in T1 and 11.6% in the follow-up. Elevated levels of depression symptoms (EPDS score ≥ 10)
were identified in 16.7% and 22.7% of the respondents at baseline and follow-up, respectively.
Conclusions: The Slovak translation of the EPDS showed good consistency, convergent validity, and
model characteristics. The routine use of EPDS can contribute to improving the quality of postnatal
health care.

Keywords: Edinburgh Postnatal Depression Scale (EPDS); Slovakia; validity; postpartum depression

1. Introduction

Significant geographical and socio-demographical differences in the estimates of the
prevalence of postpartum depression have been reported by several studies. In a systematic
review by Shorey et al. [1], the average prevalence of depression was 17% among healthy
mothers without a prior history of depression, with significant differences between geo-
graphical regions, with the Middle East having the highest prevalence (26%) and Europe
having the lowest (8%). In a large-sample multinational study by Lupattelli et al. [2],
significant differences in the prevalence of postpartum depression between European
regions were found as well, with Eastern European countries having a significantly higher
prevalence of postpartum depression. Similarly, differences in prevalence in high-income
countries (9.5%) and low/middle-income countries (18.7%) were found in a systematic
review by Woody et al. [3]; the overall pooled prevalence in this study was 11.9% among
women during the perinatal period. The prevalence of depressive symptoms in a longi-
tudinal ELSPAC study was 10–11% in a representative sample of postpartum women in
the Czech Republic [4]. Only a few studies have estimated the postpartum depression
occurrence in the Slovak Republic. A prevalence of 18% was reported in a small sample
of Slovak postpartum women by Izakova [5]; similarly, 25% prevalence was reported by
Banovcinova et al. [6].
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In the etiopathogenesis of postnatal depression, genetic predisposition, together with
anamnestic risk factors and the accumulation of psychosocial stressors, seems to play an
important role. According to a systematic review by Hutchens and Kearney [7], the risk
factors for postnatal depression are high life stress, lack of social support, current or past
abuse, prenatal depression, marital or partner dissatisfaction, and prenatal depression.
There is evidence that depressive symptoms that begin during the antenatal period tend to
persist into the postnatal period. Up to one-third of women with postnatal depression have
a diagnosis of depression or anxiety disorder in their medical history. Furthermore, as many
as half of postpartum women with depression experienced depressive symptoms during
pregnancy [8]. Depression or anxiety disorder in medical anamnesis prior to pregnancy
is also a major risk factor for postpartum depression. However, a significant proportion
of women experience depressive symptoms only during the postpartum period and have
no increased risk of depression without a relationship to pregnancy or birth. A specific
sensitivity of the mood-regulation system influencing pregnancy-related hormones might
play a role in this case [9].

The association between the mode of delivery and postpartum depression remains
unclear. Whereas some studies reported elevated levels of postpartum depressive symp-
toms amongst women who underwent operative birth or had perinatal factors such as
significant blood loss or longer duration of stage II or III of labor [10]; other studies, in-
cluding systematic reviews, found no significant association [11,12]. However, subjective
perception of the birth experience and level of birth satisfaction might be more important
risk factors of postpartum depression than the objective mode of delivery. Women’s nega-
tive perception of their birth experience, including factors such as lack of respect, privacy,
support, inclusion in decision making, and feeling nurtured, may contribute to postnatal
depression [12].

The Edinburgh Postnatal Depression Scale (EPDS) is a widely used measuring instru-
ment for postpartum depression screening, providing a quick and simple administration
and scoring system. The EPDS has been translated into over 60 languages and validated
both as an antenatal and postpartum screen for minor or major depression in several
countries [13]. High heterogeneity has been found regarding the sensitivity and specificity
of the cut-off scores in different studies, possibly due to differences in study methodology,
language, and diagnostic criteria used. Therefore, the validity of the EPDS as a screening
instrument for postpartum depression may vary across different settings [14].

The EPDS was originally designed as a unidimensional measure. However, as shown
in a comprehensive overview of the EPDS validation studies [15], most of the researchers
confirmed the multidimensionality of the scale. In some studies, a two-factor structure has
been found [16,17]; others have identified three factors of the EPDS: anxiety, anhedonia,
and depression [18,19]. A theoretically driven four-factor model of the EPDS performed
well in a Hungarian sample of postpartum women [20].

According to available information, the Slovak version of the EPDS has not yet been
validated. The adaptation of the Slovak version of the Edinburgh Scale of Postnatal
Depression and the examination of its psychometric properties and factor structure in
a research sample of postpartum women in Slovakia were the main research aims in
this study.

2. Materials and Methods

2.1. Data Collection and Sample

A longitudinal follow-up design was used in this study, with data collection at two
time points: T1 (paper and pencil questionnaire completed 2–4 days after birth) and T2
(electronic data collection 6–8 weeks postpartum). A convenient sampling method was
used in the process of the data collection.

T1 data, baseline: The inclusion criteria at T1 were 2–4 days postpartum and informed
consent. The exclusion criteria in T1 point were actual perinatal loss or stillbirth (previous
perinatal loss in the anamnesis was not an exclusion criterium) and a history of severe
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psychiatric disorder in the anamnesis (psychotic disorder). Data for the T1 point were
collected in 2 hospital birth centers in Slovakia: Bratislava (located in the capital city) and
Martin (located in the central part of the country). Both centers are large university hospital
facilities providing complex perinatal care, including specialized perinatological care for
high-risk pregnancies and pathological births. Each participant filled out a paper and
pencil questionnaire during their second to fourth day postpartum hospital stay (4 days
is the standard length of hospital stay after a physiological birth in Slovakia). Data were
collected by midwives working in the birth center between September 2018 and April 2020.
Each participant in T1 data collection was personally approached by a midwife and invited
to participate in the research. A total of 577 postpartum women participated in T1 data
collection; the response rate for T1 was 82.3%.

T2 data, follow-up: All women who participated in the T1 data collection received
an e-mail 6–8 weeks postpartum with the invitation to participate in the follow-up and an
electronic version of the questionnaire (the e-mail addresses were provided when signing
the informed consent letter). Altogether, 198 women participated in the follow-up (response
rate of 34.9%).

Most of the validation studies of the EPDS include women 6–8 weeks postpartum,
or later. However, validation studies in Serbia, and Greece have also included women
immediately after the birth [18,21]. Some of the authors [22–24] reported that the use of
the EPDS in early postpartum is valid, and have argued that using the EPDS shortly after
birth might have clinical value, especially in detecting the symptoms of anxiety or atypical
depression, and in identifying women eligible for depression screening later during post-
partum. Zanardo et al. [25] have found a strong association between high maternity blues
scores and EPDS scores, and suggested that women who experienced strong symptoms
of maternity blues may represent a distinct subgroup of postpartum women with a sig-
nificantly increased risk of developing postpartum depression. Using the EPDS shortly
after the birth also has significant practical advantages, as administering the questionnaire
during the stay in the hospital allows approaching a larger proportion of postpartum
women compared to online or telephone contact a few weeks of month postpartum.

Given the high attrition rate in T2 follow-up, differences between respondents and
nonrespondents in the T2 follow-up were examined with chi-square statistics. The re-
sults of the nonresponse bias analysis showed significant differences regarding education
(p ≤ 0.001) and type of birth (p ≤ 0.05). Among women who responded in the T2 follow-up,
higher rates of participants with high education were found compared with the nonre-
sponse group (68% vs. 53%). Women after physiological birth were also more likely to
respond in T2 (79% in the response group compared with 72% in the nonresponse group).
No significant differences between respondents and nonrespondents were found regard-
ing age, parity, preterm birth, perinatal loss in anamnesis, complications in pregnancy,
support person during birth, positive psychiatric anamnesis reported in T1, or positive
depression symptoms (<13 points in EPDS) in T1. Total EPDS scores in response and
nonresponse groups were compared using Student independent samples t-test, and no
significant differences were found (t = 1.90, p > 0.05).

2.2. Measuring Instruments

The Edinburgh Postnatal Depression Scale (EPDS) was used for both T1 and T2 of the
data collection. The EPDS was developed by Cox et al. [26]. The EPDS is a 10-item self-rated
questionnaire; each item asks about a common depressive symptom. Due to the specifics of
the postpartum period, the EPDS does not contain items asking about somatic symptoms
(as distinguishing somatic symptoms caused by physiological postpartum changes from
those associated with depression is problematic). The scale also does not include items
focused on assessing a mother–child relationship. Each EPDS item contains 4 response
choices per statement (rated on a Likert scale). Items 3, 5, 6, 7, 8, 9, and 10 are reversely
scored. The possible total score of the scale ranges from 0–30 points, with a higher score
indicating a higher level of depression symptoms.
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Different cut-off points of the EPDS have been used. According to the EPDS manual,
second edition [15], a cut-off point of 10 or higher is recommended for research use,
indicating elevated levels of depressive symptoms. For clinical use, a cut-off score of 12.5
has been shown to detect women at risk of major depression. As the EPDS is a screening
measure, not a diagnostic tool, a woman who meets this threshold should be further
assessed by a mental health professional for diagnosis.

Permission to use the EPDS for this study was obtained from the Royal College of
Psychiatrists (U.K.). The back-translation process of the EPDS was performed with an
additional assessment of the accuracy of the translation. Strong emphasis was placed on
possible ambiguous questions and culturally sensitive items.

In a longitudinal follow-up (T2), the Zung self-rated depression scale was used along
with the EPDS as a measure of the convergent validity of the EPDS. The Zung self-rated
depression scale [27] is a self-reported 20-item scale measuring the symptoms of depression.
The items’ responses are ranked from 1 to 4, with higher scores corresponding to elevated
depressive symptoms. Ten positively worded items (2, 5, 11, 12, 14, 16, 17, 18, and 20)
are scored reversely. The total score on the Zung depression scale indicates the level of
depressive symptoms rather than a clinical diagnosis of major depression. The maximum
total score is 80, and four categories can be identified based on the total score of the scale: 1,
total score < 50 = no signs of depressive symptoms; 2, total score 50–60 = minimal signs of
depression; 3, total score 60–69 = moderately to notably expressed signs of depression; and
4, total score > 70 = severe symptoms of depression. The Zung SDS is an established mea-
sure and in Slovakia, it is frequently used as a screening measure for depression. The Zung
SDS has shown good psychometric properties and validity in the general population [28],
in a population with depression [18], and in women of reproductive age [29].

At T1 baseline data collection, a sociodemographic and anamnestic questionnaire
was used in the study together with the EPDS. The anamnestic questionnaire contained
questions on basic sociodemographic variables (age and education) and perinatal data (type
of birth, parity, support person during birth, preterm birth, perinatal loss in the anamnesis,
and complications in pregnancy). Previous or actual onset of psychiatric disorders of the
participants was measured by self-reported questions focused on a history of depression or
other psychiatric illness before or during pregnancy.

2.3. Statistical Procedures

Statistical analysis was performed using IBM SPSS Statistics for Windows, version 25.0,
and statistical software R, version 3.5.0 (2018). Student’s t-test for independent samples
and ANOVA with Sheffe’s post hoc tests were used when testing differences in the mean
EPDS sores in the different groups of respondents according to basic demographic and
perinatal characteristics. For the analysis of the reliability of the EPDS, Cronbach’s α and
the Spearman–Brown coefficient were employed. Chi-square tests were used for testing
differences between respondents and nonrespondents in T2. The convergent validity of
the EPDS was tested based on the correlation coefficients between the total EPDS score
and the total Zung self-rated depression inventory score only in the T2 sample (6–8 weeks
postpartum). Interclass correlation coefficients between the EPDS and Zung SDS were
calculated as well; average measures value greater than 0.6 were considered acceptable.

Exploratory factor analysis (EFA) was employed to test the factor structure in both T1
and T2 samples. Multiple factor solutions (direct oblimin rotation) were run. Eigenvalues,
scree plots, and the amount of variance explained were examined to determine the number
of factors in each model. Factors with eigenvalues greater than one were retained, with
a meaningful factor solution explaining at least 50% of the variance. An item loading
significantly on a factor was determined by a loading of ≥0.3.

In the next step, confirmatory factor analysis (CFA) was performed in both the T1
and T2 samples with the goal of evaluating the EFA-based models’ fit to the data. The
structural equation modeling (SEM) approach was employed to perform the CFA, using
the statistical software R, version 3.5.0 [30], including the lavaan [31] and semPlot statistical
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packages [32]. A maximum likelihood (ML) approach to model estimation was adopted.
Multiple goodness-of-fit tests were used to evaluate the models, including the chi-square
statistic, comparative fit index (CFI), toot mean square error of approximation (RMSEA),
and the Tucker–Lewis index (TLI). A CFI greater than 0.90 was employed as an indicator
of an acceptable fit to the data, and a CFI equal to or greater than 0.95 indicated a good
fit to the data. An RMSEA less than 0.08 was a threshold for an acceptable fit to the data;
values of less than 0.05 indicated a good fit to the data. TLI values greater than 0.9 were
considered the threshold for a good model fit [33,34].

2.4. Ethical Issues

All the participants were thoroughly informed about the project aims and ethical
issues (anonymity, personal data protection, and voluntary participation). An informed
consent letter was signed by each participant prior to their participation. Ethical approval
was obtained from the Ethical committee of the Jessenius Faculty of Medicine in Martin,
Slovakia, no. EK 36/2018.

3. Results

3.1. Distribution of the EPDS Scores

The basic demographic and anamnestic characteristics of the respondents who partici-
pated at both T1 and T2 are provided in Table 1, along with the mean EPDS scores in the
different groups of participants. The T1 sample included 577 postpartum women with a
mean age of 30.6 ± 4.9 years. Altogether, 375 (65%) participants were from Martin univer-
sity hospital and 202 (35%) from Bratislava university hospital. Most of the respondents
had higher education (57.9%), and 59.4% were primiparas. The majority of women in the
research sample (73.5%) had a vaginal birth.

There were 198 postpartum women participants at T2, with a mean age of 30.9 ± 4.8 years;
most of them had higher education (68.2%). Altogether, 58.1% of women were primiparas,
and 79% had a vaginal birth. More detailed information on the study participants at T1
and T2 is provided in Table 1. In the T1 sample, statistically significant differences in EPDS
scores were found regarding parity (primiparas scored significantly higher in the EPDS
than multiparas), type of birth (women after operative birth scored significantly higher
in EPDS than women after spontaneous birth). In both T1 and T2 samples, significant
differences regarding the history of psychiatric disorders were found: women with a
history of psychiatric disorders scored significantly higher than those without a history of
psychiatric illness).

The mean EPDS score T1 at (2–4 days postpartum) was 5.24 (SD = 4.35), and 6.21
(SD = 4.93) at T2 (6–8 weeks postpartum); the difference in the EPDS scores between
samples was statistically significant (t = −2.61, p ≤ 0.009).

A risk of major depression (EPDS score ≥ 13) was identified in 6.1% of women at T1
and 11.6% women at T2. An elevated level of depression symptoms (EPDS score ≥ 10) was
reported by 16.7% and 22.7% of the respondents at T1 and T2, respectively. According to
the results of the Zung self-rated depression scale, 17.7% of women reported having mild
signs of depression, and 5.1% as having moderate signs of depression (results only from
T2 sample).

The mean EPDS score at T1 (2–4 days postpartum) was 5.24 (SD = 4.35), and 5.71
(SD = 4.42) at T2 (6–8 weeks postpartum); the difference in the EPDS scores between
samples was not statistically significant (t = 1.288, p ≤ 0.19).

The risk of major depression (EPDS score ≥ 13) was identified in 6.1% of women at T1
and 8.4% women at T2. An elevated level of depression symptoms (EPDS score ≥ 10) was
recorded in 16.7% and 19.5% of respondents at T1 and T2, respectively. According to the
results of the Zung self-rated depression scale, 16.8% of women were identified as having
mild signs of depression and 2.6%, as having moderate signs of depression (results only
from the T2 sample).
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Table 1. Characteristics of the study participants.

Variable
T1 Total Sample n

= 584
EPDS Score

(SD)
p Value

T2 Total Sample
n = 204

EPDS Score
(SD)

p-Value

Age (years) Mean (SD) Range 30.6 (±4.9)
16–44

- - 30.9 (±4.8)
20–44

- -

Education Primary
Secondary

Tertiary
Missing

13 (2.3%)
229 (39.7%)
334 (57.9%)

1 (0.2%)

4.0 (±3.1)
5.1 (±4.2)
5.4 (±4.5)

0.41 1 (0.5%)
62 (31.3%)

135 (68.2%)

4.0 (-)
6.3 (±5.3)
6.2 (±4.8)

0.90

Parity Primipara
Multipara
Missing

343 (59.4%)
229 (39.7%)

5 (0.9%)

5.6 (±4.6)
4.7 (±3.8)

0.05 115 (58.1%)
81 (40.9%)

2 (1%)

6.4 (±4.9)
5.8 (±4.9)

0.44

Preterm birth Yes
No

Missing

119 (20.6%)
457 (79.2%)

1 (0.2%)

5.8 (±4.1)
5.1 (±4.4)

0.14 40 (20.2%)
158 (79.8%)

5.8 (±4.6)
6.3 (±5.0)

0.50

Type of birth Vaginal
Operative

424 (73.5%)
153 (26.5%)

4.8 (±4.2)
6.5 (±4.4)

0.001 157 (79.3%)
41 (20.7%)

6.2 (±4.8)
6.5 (±4.5)

0.68

Chronic health
conditions in

anamnesis

Yes
No

52 (9.0%)
522 (90.5%)

3 (0.5%)

5.9 (±5.9)
5.2 (±4.2)

0.27 19 (9.6%)
179 (90.4%)

6.4 (±4.9)
6.2 (±5.0)

0.88

Perinatal loss in
anamnesis

Yes
No

Missing

127 (22.0%)
448 (77.6%)

2 (0.3%)

5.2 (±3.8)
5.3 (±4.5)

0.85 41 (20.7%)
157 (79.3%)

6.1 (±4.9)
6.2 (±4.7)

0.90

Support person
during labor

Yes
No

Missing

402 (69.7%)
174 (30.2%)

1 (0.2%)

5.2 (±4.3)
5.3 (±4.6)

0.86 145 (73.2%)
53 (26.8%)

6.3 (±4.6)
6.0 (±5.8)

0.77

History of
psychiatric disorder

Yes
No

27 (4.7%)
550 (95.3%)

8.8 (±6.1)
5.1 (±4.2)

0.001 7 (3.5%)
191 (96.5%)

11.3 (±4.6)
6.0 (±4.8)

0.05

Risk of major
depression

EPDS score ≥ 13
EPDS score < 13

35 (6.1%)
542 (93.9%)

- - 23 (11.6%)
175 (88.4%)

- -

Elevated depressive
symptoms

EPDS score ≥ 10
EPDS score < 10

96 (16.7%)
481 (83.4%)

- - 45 (22.7%)
153 (77.3%)

- -

Zung self-rated
depression scale

No signs of depression
Minimal signs of depression
Moderate signs of depression

Severe signs of depression

153 (77.3%)
35 (17.6%
10 (5.1%)

-

- -

3.2. Convergent Validity

The total score of the Slovak version of the EPDS was statistically significantly corre-
lated with the Zung self-rated depression scale scores (Pearson’s r = 0.718, p ≤ 0.001) in the
sample of 204 postpartum women (T2, 6–8 weeks postpartum). According to Cohen’s in-
terpretation of Pearson correlation coefficients, this represents a strong correlation between
variables. The interclass correlation coefficients calculation showed an average measure
value of 0.798 (95% CI: 0.73, 0.85). These results showed that the construct validity of the
Slovak version of the EPDS is satisfactory.

3.3. Reliability of the EPDS Scores

Table 2 shows the internal consistency of the individual as well as total EPDS scores.
The EPDS showed good reliability (Cronbach’s α 0.84 at T1 and 0.88 at T2). The α coef-
ficients for individual EPDS items were above 0.80, indicating good homogeneity. The
Spearman–Brown coefficient was 0.80 at T1 and 0.87 at T2, indicating the good split-half
reliability of the scale.
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Table 2. Cronbach’s α values for the EPDS items.

Item No.
EPDS Cronbach’s α without

the Item at T1
EPDS Cronbach’s α without

the Item at T2

1. I have been able to laugh and see the funny side of things 0.83 0.87
2. I have looked forward with enjoyment to things 0.83 0.87
3. I have blamed myself unnecessarily when things went wrong 0.83 0.88
4. I have been anxious and worried for no good reason 0.81 0.86
5. I have felt scared or panicky for no very good reason 0.81 0.87
6. Things have been getting on top of me 0.82 0.87
7. I have been so unhappy that I have had difficulty sleeping 0.83 0.88
8. I have felt sad or miserable 0.81 0.86
9. I have been so unhappy that I have been crying 0.82 0.87
10. The thought of harming myself has occurred to me 0.84 0.88
EPDS scale: Cronbach’s α 0.84 0.88
EPDS scale: Spearman Brown coefficient 0.80 0.87

3.4. Exploratory Factor Analysis (EFA) of the Data from the T1 Sample

The Kaiser–Meyer–Olkin measure of sampling adequacy for T1 data was 0.82, and the
result of the Bartlett’s test of sphericity was significant (p-value < 0.001), which indicated
that the collected data were suitable for factor analysis.

The results of the EFA revealed two components with eigenvalues greater than one:
the first was 5.605, and represented a factor consisting of items 3–10; the second was 1.333
and contained items 1 and 2. However, there were items that loaded significantly on both
factors: item 6 loaded almost similarly on factors 1 and 2, and item 8 loaded higher on
factor 1 and lower but significantly on factor 2 (Table 3). The combination of the two factors
explained 57.5% of the variance, and the correlation between factors was 0.43. the internal
reliability of the first factor was 0.90, and 0.86 for the second factor.

Table 3. Factor matrix for the EPDS in the T1 Slovak sample (exploratory factor analysis with
oblimin rotation).

Item No.
Two-Factor Solution Three-Factor Solution

Factor 1 Factor 2 Factor 1 Factor 2 Factor 3

Item 1 0.819 0.755
Item 2 0.974 0.923
Item 3 0.520 0.336
Item 4 0.333 0.570
Item 5 0.742 0.997
Item 6 0.420 0.420 0.341
Item 7 0.641 0.719
Item 8 0.616 0.363 0.840
Item 9 0.547 0.754
Item 10 0.975 0.574 0.473

The three-factor solution was suggested by parallel analysis. This solution contained a
first factor (items 7–10); a second factor, which comprised items 1 and 2; and a third factor
with items 3–5. Item 6 loaded significantly on both factors 1 and 2, with higher loading on
factor 2. Item 10 loaded significantly on all three factors, with the highest loading on factor
1. The combination of the three factors explained 58.7% of the variance, and the correlation
between factors varied from 0.30 to 0.64. the internal reliability of the first, second, and
third factors was 0.87, 0.86, and 0.84, respectively.

3.5. EFA of the Data from the T2 Sample

The Kaiser–Meyer–Olkin measure of sampling adequacy for T2 was 0.82, and the
p-value for Bartlett’s test of sphericity was less than 0.001.
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The results of the EFA revealed only one component with an eigenvalue greater than
one (eigenvalue = 6.52). The factor loadings for each item ranged from 0.66 to 0.88 (Table 4),
and this single factor explained 61.6% of the variance. Cronbach’s α of the factor was 0.94.

Table 4. Factor matrix for the EPDS in the T2 Slovak sample (exploratory factor analysis with
oblimin rotation).

Item No.
One-Factor Solution Two-Factor Solution Three-Factor Solution

Factor 1 Factor 1 Factor 2 Factor 1 Factor 2 Factor 3

Item 1 0.888 0.742 0.453 0.372
Item 2 0.826 0.732 0.901
Item 3 0.667 0.364 0.368 0.333
Item 4 0.832 0.720 0.634
Item 5 0.690 0.907 0.936
Item 6 0.793 0.439 0.431 0.584 0.369
Item 7 0.662 0.626 0.801
Item 8 0.832 0.799 0.432 0.440
Item 9 0.826 1.017 0.827
Item 10 0.796 0.733 0.752

The two-factor solution was suggested by parallel analysis. This solution contained
a first factor (items 1–2, 6, and 7–10) and a second factor that comprised items 3–5. Items
3 and 6 loaded significantly on both factors 1 and 2. The combination of the two factors
explained 58.4% of the variance, and the correlation between factors was 0.76. The internal
reliability of the first and second factors was 0.93 and 0.87, respectively.

The three-factor solution for the T2 data was examined as well. This solution contained
a first factor (items 1 and 7–10); a second factor, which comprised items 2 and 6; and a
third factor containing items 3–5. Item 1 loaded significantly on both factors 1 and 2, with a
higher loading on factor 1, and item 6 loaded significantly on the second and third factors,
with a higher loading on factor 2. Item 8 also loaded significantly on factors 1 and 2, with a
slightly higher loading on factor 1 (Table 4). The combination of the three factors explained
56.1% of the variance, and the correlation between factors was 0.95–0.97. This three-factor
model differs from the three-factor model identified by EFA using T1 data in one feature:
in the T2 EFA model, item 1 loaded significantly on the first factor together with items 7–10;
in the T1 EFA model, item 1 loaded on the second factor together with items 2 and 6.

3.6. Confirmatory Factor Analysis (CFA)

The first step in the CFA was the evaluation of the two multidimensional structural
models (two-factor and three-factor solutions) as well as the unidimensional model on data
from the T1 baseline sample. As shown in Figure 1, the structure of the three-factor model
of the Slovak version of the EPDS was found to have a good fit with the baseline data
(χ2

(df = 32) = 159.84, p < 0.001; CFI = 0.94, RMSEA = 0.08, and TLI = 0.91). The two-factor
solution was found to poorly fit the baseline data; the CFA and RMSEA values did not
meet the threshold for an acceptable fit to the data (χ2

(df = 45) = 1982.96, p < 0.001; CFI = 0.87,
RMSEA = 0.114, TLI = 0.82). Similar results were found for the unidimensional model of
the EPDS (χ2

(df = 45) = 1982.78, p < 0.001; CFI = 0.80, RMSEA = 0.138, TLI = 0.74).
As the second step in CFA, both multidimensional structural models (two-factor and

three-factor solutions) and the unidimensional model on data from the T2 sample were
evaluated. A single-factor model of the Slovak version of the EPDS was found to poorly fit
the data (χ2

(df = 45) = 908.06, p < 0.001, CFI = 0.88, RMSEA = 0.12, TLI = 0.84). The two-factor
model showed an acceptable fit to the T2 data (χ2

(df = 45) = 908.06, p < 0.001, CFI = 0.93,
RMSEA = 0.09 and TLI = 0.90), as did the three-factor EPDs model (χ2

(df = 45) = 908.06,
p < 0.001, CFI = 0.93, RMSEA = 0.09 and TLI = 0.90).
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Figure 1. Confirmatory factor analysis of T1 data, 3-factor model (3–4 days postpartum).

An additional confirmatory factor analysis of the T2 data was performed as well using
the three-factor model identified on T1 data. This step of the CFA revealed similar results:
an acceptable fit of this model to the T2 data (χ2

(df = 45) = 908.05, p < 0.001, CFI = 0.94,
RMSEA = 0.09, and TL =0.91) (Figure 2).

Figure 2. Confirmatory factor analysis of T2 data, 3-factor model (6–8 weeks postpartum).
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4. Discussion

To the best of our knowledge, this is the first study examining the factor structure
and psychometric properties of the Edinburgh Postnatal Depression Scale in Slovakia.
The Slovak translation of the EPDS showed good consistency, convergent validity, and
acceptable model characteristics among postpartum women. The three-factor model best
fit the Slovak data for both the baseline data (2–4 days postpartum) and the follow-up
data (6 weeks postpartum). The three dimensions identified by factor analysis in our study
might be seen as representing three factors: (1) depression (items 7–10 with/without item
1), (2) anxiety (items 3, 4, and 5), and (3) anhedonia (items 2 and 6, with/without item 1).
Despite the authors of the EPDS presuming its single-dimensional character [26], many
studies have reported the multidimensional nature of the EPDS, as shown in a study by
Kozinszkyi et al. [20]. Our study findings agree with previous validation studies of the
EPDS and confirm the multidimensionality of the scale. The three-factor model in the
present study is similar to those found by Coates et al. [19] on a large representative U.K.
sample and Odalovic et al. [18] on a smaller Serbian sample. The two-factor model was
identified as an alternative model with an acceptable fit for the follow-up data (6 weeks
postpartum) in our sample: (1) items 1, 2, and 7–10; (2) items 3, 4, and 5. This two-factor
model is identical to the two-factor model proposed by Gollan et al. [17] in a study on a large
representative USA sample. However, the two-factor model performed unsatisfactorily
for our T1 data, which led us to the conclusion that the three-factor model best fit the
Slovak data.

Both exploratory and confirmatory factor analysis revealed differences in the models
for the T1 and T2 samples in our study. A possible explanation for these discrepancies
might be the differences between the T1 and T2 samples in our study. The high attrition
rate in the T2 sample, which resulted in a low number of participants at T2, might have
contributed to the differences in the results of the EPDS factor analysis of the T1 and T2
samples. Another factor potentially influencing the different results of EFA and CFA in
the T2 sample is the nonresponse bias according to lower education and operative birth
in our sample. Moreover, the validity of using the EPDS shortly after birth might be
problematic. Although the use of the EPDS early postpartum was found to be valid by
some studies [24], a critical point against the EPDS validity 1–2 weeks postpartum was
recently raised [35]. Petrozzi et al. [22] argued that symptoms measured by the EPDS in
a short time postpartum are symptoms of anxiety rather than depressive symptoms, and
they propose more focus on differentiating the EPDS anxiety and depression subscales.
Dennis et al. [24] showed that the 1-week EPDS accurately classified approximately half
of women at 16 weeks postpartum with elevated EPDS scores. Thus, it seems that using
the EPDS shortly after the birth needs to reflect the heterogeneity in the EPDS results at
different time points, and the relevance of using the EPDS in early postpartum needs to be
examined closer.

In our sample, the risk of major depression (EPDS score higher than or equal to 13
points) was identified among 6.1% of women at T1 and 11.6% at the 6–8 weeks follow-up.
When using the EPDS cut-off point of 10 points or higher, the prevalence of depressive
symptoms was 16.7% at T1 and 22.7% at T2. Lupattelli et al. [2] reported a 30% prevalence
of mild to moderate depressive symptoms (EPDS scores 10–16), and a 5–6% prevalence of
moderate to severe symptoms (EPDS scores > 17) in Eastern European countries, which is
higher than in our study. Similarly, higher prevalence compared with our study (24.8%)
was found among Serbian postpartum women using the 13-point criterion [18]. One of the
possible reasons for this might be that data were collected over a longer timespan after birth
(1 year) in both of these studies. However, depressive syndrome prevalence in our study
was similar to the findings of an ELSPAC study in a large representative sample of Czech
women 6 weeks postpartum, where the prevalence of 21.9% was found (using the 10-point
criterion), and 11.8% when the stricter cut-off point was used [4]. Similar to our study, 10,1%
prevalence of 6–8 weeks postpartum was found in a study by Coates et al. [19] in a large
UK sample; and 10.8% prevalence of 3–24 weeks postpartum was found by Nagy et al. [36]
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in Hungarian sample. In both studies, a 13-point cut-off of the EPDS criterion was used.
In a review by Lyubenova et al. [37], the pooled prevalence of postpartum depression
ranged from 27.8% when a cut-off of nine points was used to 9.0% when a 14-points cut-off
was employed. Comparison of depressive symptoms prevalence across different studies
is complicated using different cut-off points and data collection time spans; however, it
seems that the prevalence of depressive symptoms found in our study is similar to that of
other studies, and depressive symptoms occurrence might have an increasing tendency
with time during the postpartum period. The prevalence of depressive symptoms among
postpartum women across research studies highlights the importance of the detection of
depression as a part of postpartum screening programs. According to Cox [38], in some
countries, the EPDS is included in the national screening programs for perinatal women
(for instance, in the USA, Sweden, and Australia), and in the U.K., its use is recommended).

Some of the methodological limitations of this study need to be mentioned. When
comparing our sample with birthing women in Slovakia based on national statistical
reports [39], some of the sociodemographic and perinatal characteristics in our sample
differed significantly from the population of Slovak women giving birth. The respondents
in our sample were more often highly educated (58.2%) compared with the population
of birthing women in Slovakia (34.7%) and more often primiparas (59.9% vs. 45.9% in
the whole population). The type of birth in our sample was vaginal in 73.8%, whereas it
was 67.8% in the whole population of women giving birth in Slovakia. These differences
influence the possibility of generalizing our results to the whole population of Slovak
women. The second limitation of the study is the high attrition rate at T2, which may have
occurred due to the differences in the data collection process: women were approached
personally during baseline T1 data collection, which contributed to the higher response
rate compared with online data collection via e-mail for the T2 follow-up. The analysis of
response bias showed that women with lower education and after operative birth were
less likely to respond at T2. As both these characteristics might be seen as risk factors for
developing postpartum depression, these differences might have influenced the results
of our analysis. Using the Zung depression scale in the process of validation is also a
possible methodological limitation of our study, as well as convergent validity only being
assessed for the T2 sample. Although the Zung SDS has been established as a widely used
screening measure and has been validated in the general population [28], a population with
depression [40], and women of reproductive age [29], the appropriateness of its use among
perinatal women has not been sufficiently explored. No history of depression diagnosis
(other than one self-report question) is also a methodological weakness in our research.
Another limitation in our study is that we did not analyze the possible impact of ethnicity
on our results. The largest ethnic minority in Slovakia, Roma, accounts for approximately
8–9% of the population. A significant proportion of this ethnic minority lives in socially
excluded communities with severely disadvantaged socioeconomic conditions, which can
significantly impact postpartum depression prevalence in this group. Finally, we have
considered only cut-off values validated in different countries in our study, and we did not
establish the exact cut-off values appropriate and sensitive for use in the Slovak population,
as we did not consider a formal diagnosis of postnatal depression in our research. This
issue needs to be addressed in future studies, which should focus on establishing the cut-off
scores sensitive to the characteristics of the Slovak population of postpartum women, using,
for instance, ROC curves.

5. Conclusions

The Slovak translation of the EPDS showed good consistency, convergent validity,
and good model characteristics in a sample of postpartum Slovak women. Postpartum
depression remains undiagnosed and untreated in a high percentage of cases in Slovakia.
Multidisciplinary cooperation of experts, particularly in the fields of psychiatry, clinical
psychology, gynecology, and midwifery, is required to improve postpartum depression
screening and treatment. Routine screening for postpartum depression may significantly
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help to identify women with an increased risk of developing depression, thereby con-
tributing to improving disease prevention and effective treatment. The administration and
scoring of the Edinburgh Postnatal Depression Scale are quick and simple, and its use in
routine screening programs in postpartum care may contribute to improved quality of
health care with increased emphasis on mental health in Slovakia. Further studies should
focus on establishing the sensitivity and specificity of the Slovak version of the EPDS on
a larger and more representative sample using a psychiatric diagnostics interview as the
acknowledged standard in the EPDS validation.
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10. Zaręba, K.; Banasiewicz, J.; Rozenek, H.; Wójtowicz, S.; Jakiel, G. Peripartum Predictors of the Risk of Postpartum Depressive

Disorder: Results of a Case-Control Study. Int. J. Environ. Res. Public Health 2020, 17, 8726. [CrossRef]
11. Clout, D.; Brown, R. Sociodemographic, pregnancy, obstetric, and postnatal predictors of postpartum stress, anxiety and

depression in new mothers. J. Affect. Disord. 2015, 188, 60–67. [CrossRef]
12. Bell, A.F.; Andersson, E. The birth experience and women’s postnatal depression A systematic review. Midwifery 2016, 39, 112–123.

[CrossRef]
13. Cox, J. Use and misuse of the Edinburgh Postnatal Depression Scale (EPDS): A ten point ‘survival analysis’. Arch. Womens Ment.

Health 2017, 20, 789–790. [CrossRef]
14. Cox, J.L.; Holden, J.M.; Henshaw, C. Perinatal Mental Health. The Edinburgh Postanatal Depression Scale (EPDS) Manual, 2nd ed.;

The Royal College of Psychiatrists: London, UK, 2014.
15. Gibson, J.; McKenzie-McHarg, K.; Shakespeare, J.; Price, J.; Gray, R. A systematic review of studies validating the Edinburgh

Postnatal Depression Scale in antepartum and postpartum women. Acta Psychiatr. Scandidavica 2009, 119, 350–364. [CrossRef]

94



IJERPH 2021, 18, 6298

16. Toreki, A.; Andó, B.; Dudas, R.B.; Dweik, D.; Janka, Z.; Kozinszky, Z.; Keresztúri, A. Validation of the Edinburgh Postnatal
Depression Scale as a screening tool for postpartum depression in a clinical sample in Hungary. Midwifery 2014, 30, 911–918.
[CrossRef]

17. Gollan, J.K.; Wisniewski, S.R.; Luther, J.F.; Eng, H.F.; Dills, J.L.; Sit, D.; Ciolino, J.D.; Wisner, K.L. Generating an efficient version of
the Edinburgh Postnatal Depression Scale in an urban obstetrical population. J. Affect. Disord. 2017, 15, 615–620. [CrossRef]

18. Odalovic, M.; Tadic, I.; Lakic, D.; Nordeng, H.; Lupattelli, A.; Tasic, L. Translation and factor analysis of structural models of
Edinburgh Postnatal Depression Scale in Serbian pregnant and postpartum women—Web-based study. Women Birth 2016, 28,
31–35. [CrossRef]

19. Coates, R.; Ayers, S.; de Visser, R.O. Factor structure of the Edinburgh Postnatal Depression Scale in a population-based sample.
Psychol. Assess. 2017, 29, 1016–1027. [CrossRef]

20. Kozinszky, Z.; Töreki, A.; Hompoth, E.A.; Dudas, R.; Németh, G. A more rational, theory-driven approach to analysing the factor
structure of the Edinburgh Postnatal Depression Scale. Psychiatry Res. 2017, 250, 234–243. [CrossRef]

21. Vivilaki, V.G.; Dafermos, V.; Kogevinas, M.; Bitsios, P.; Lionis, C. The Edinburgh Postnatal Depression Scale: Translation and
validation for a Greek sample. BMC Public Health 2009, 9, 329. [CrossRef]

22. Petrozzi, A.; Gagliardi, L. Anxious and depressive components of Edinburgh Postnatal Depression Scale in maternal postpartum
psychological problems. J. Perinat. Med. 2013, 41, 343–348. [CrossRef]

23. Jardri, R.; Pelta, J.; Maron, M.; Thomas, P.; Delion, P.; Codaccioni, X.; Goudemand, M. Predictive validation study of the Edinburgh
Postnatal Depression Scale in the first week after delivery and risk analysis for postnatal depression. J. Affect. Disord. 2006, 93,
169–176. [CrossRef]

24. Dennis, C.L.; Merry, L.; Stewart, D.; Gagnon, A.J. Prevalence, continuation, and identification of postpartum depressive
symptomatology among refugee, asylum-seeking, non-refugee immigrant, and Canadian-born women: Results from a prospective
cohort study. Arch. Womens Ment. Health 2016, 19, 959–967. [CrossRef]

25. Zanardo, V.; Volpe, F.; de Luca, F.; Giliberti, L.; Giustardi, A.; Parotto, M.; Straface, G.; Soldera, G. Maternity blues: A risk factor
for anhedonia, anxiety, and depression components of Edinburgh Postnatal Depression Scale. J. Matern.-Fetal Neonatal Med. 2019,
33, 3962–3968. [CrossRef]

26. Cox, J.L.; Holden, J.M.; Sagovsky, R. Detection of postnatal depression. Development of the 10-item Edinburgh Postnatal
Depression Scale. Br. J. Psychiatry 1987, 150, 782–786. [CrossRef]

27. Zung, W.; Durham, N.C. A Self-Rating Depression Scale. Arch. Gen. Psychiatry 1965, 12, 63–70.
28. Ruiz-Grosso, P.; de Mola, C.L.; Vega-Dienstmaier, J.M.; Arevalo, J.M.; Chavez, K.; Vilela, A.; Lazo, M.; Huapaya, J. Validation of

the Spanish Center for Epidemiological StudiesDepression and Zung Self-Rating Depression Scales: A Comparative Validation
Study. PLoS ONE 2012, 7, e45413.

29. Sedighi, S.; Najarzadegan, M.; Ghasemzadeh, H.; Khodabandeh, M.; Khazaei, M.; Mirzadeh, M.; Babakhanian, M.; Rokni, A.;
Ghazanfarpour, M. Factor Structure and Psychometric Properties of Zung Self-Rating Depression Scale in Women with a Sick
Child. Int. J. Pediatrics 2020, 8, 11581–11586.

30. R Core Team. A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria, 2018;
Available online: https://www.R-project.org/ (accessed on 18 October 2020).

31. Rosseel, Y. Lavaan: An R Package for Structural Equation Modeling. J. Stat. Softw. 2012, 48, 1–36. [CrossRef]
32. Epskamp, S.; Stuber, S. SemPlot: Path Diagrams and Visual Analysis of Various SEM Packages’ Output. R Package Version 1.1.

2017. Available online: https://CRAN.R-project.org/package=semPlot (accessed on 25 October 2020).
33. Kline, R.B. Principles and Practice of Structural Equation Modeling, 3rd ed.; Guilford Press: London, UK, 2011.
34. Brown, T. Confirmatory Factor Analysis for Applied Research, 2nd ed.; Guilford Press: New York, NY, USA, 2015.
35. Matthey, S. Does an early postpartum Edinburgh Postnatal Depression Scale (EPDS) really detect the majority of women with

elevated EPDS scores at 16-weeks postpartum? Arch. Womens Ment. Health 2017, 20, 811–812. [CrossRef]
36. Nagy, E.; Molnar, P.; Pal, A.; Orvos, H. Prevalence rates and socioeconomic characteristics of post-partum depression in Hungary.

Psychiatry Res. 2011, 185, 113–120. [CrossRef] [PubMed]
37. Lyubenova, A.; Neupane, D.; Levis, B.; Wu, Y.; Sun, Y.; He, C.; Krishnan, A.; Bhandari, P.M.; Negeri, Z.; Imran, M.; et al.

Depression prevalence based on the Edinburgh Postnatal Depression Scale compared to Structured Clinical Interview for DSM
DIsorders classification: Systematic review and individual participant data meta-analysis. Int. J. Methods Psychiatry Res. 2020, 30,
e1860. [CrossRef] [PubMed]

38. Cox, J. Thirty years with the Edinburgh Postnatal Depression Scale: Voices from the past and recommendations for the future. Br.
J. Psychiatry 2019, 214, 127–129. [CrossRef] [PubMed]

39. NHIC-National Health Information Center. Starostlivost’ o Rodičku a Novorodenca v Slovenskej Republike 2018 (Mother-Infant
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Abstract: Fear of childbirth affects as many as 20% of pregnant people, and has been associated with
pregnancy termination, prolonged labour, increased risk of emergency and elective caesarean delivery,
poor maternal mental health, and poor maternal-infant bonding. Currently available measures of
fear of childbirth fail to fully capture pregnant people’s childbirth-related fears. The purpose of
this research was to develop a new measure of fear of childbirth (the Childbirth Fear Questionnaire;
CFQ) that would address the limitations of existing measures. The CFQ’s psychometric properties
were evaluated through two studies. Participants for Study 1 were 643 pregnant people residing
in Canada, the United States, and the United Kingdom, with a mean age of 29.0 (SD = 5.1) years,
and 881 pregnant people residing in Canada, with a mean age of 32.9 (SD = 4.3) years for Study 2.
In both studies, participants completed a set of questionnaires, including the CFQ, via an online
survey. Exploratory factor analysis in Study 1 resulted in a 40-item, 9-factor scale, which was well
supported in Study 2. Both studies provided evidence of high internal consistency and convergent
and discriminant validity. Study 1 also provided evidence that the CFQ detects group differences
between pregnant people across mode of delivery preference and parity. Study 2 added to findings
from Study 1 by providing evidence for the dimensional structure of the construct of fear of childbirth,
and measurement invariance across parity groups (i.e., the measurement model of the CFQ was
generalizable across parity groups). Estimates of the psychometric properties of the CFQ across
the two studies provided evidence that the CFQ is psychometrically sound, and currently the most
comprehensive measure of fear of childbirth available. The CFQ covers a broad range of domains of
fear of childbirth and can serve to identify specific fear domains to be targeted in treatment.

Keywords: childbirth; fear; assessment; birth; questionnaire development; caesarean; vaginal

1. Introduction

Worldwide, approximately 137 million births occur each year, with over 300,000 babies
born in Canada alone [1]. Maternal mortality is lowest in high income countries [2].
Specifically, in 2017 the maternal mortality ratio (MMR: the number of maternal deaths per
100,000 live births, and a measure of the overall quality of maternal health and reproductive
care) was 11 per 100,000 live births in high income countries [2]. The MMR is estimated at
10 for Canada and 19 for the United States [3]. In low-income countries, maternal mortality
is higher, with 462 death per 100,000 live births [2]. Globally, from 2000 to 2017, the MMR
dropped by 38% [2]. However, despite the relative safety of childbirth in developed nations,
many pregnant people nevertheless experience high levels of fear of childbirth.

Pregnancy and childbirth are significant, emotionally powerful life events. For many
childbearing people, pregnancy follows a complex emotional trajectory characterized by
both positive and negative feelings in anticipation of their due date [4,5]. Mental health
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difficulties are common among perinatal people, with pre- and postnatal depression, and
postpartum psychosis the most studied [6].

Until recently, perinatal anxiety had received limited attention [7]. We now know that
the anxiety and their related disorder are the most common mental health conditions
to affect pregnant and postpartum people [8]. Specifically, one in five pregnant and
postpartum people suffer from one or more anxiety or anxiety-related disorders during
the perinatal period [8]. This is much greater than the prevalence of depression affecting
approximately six to twelve percent of perinatal people [9,10]. The anxiety disorders
include all of the core anxiety conditions (generalized anxiety disorder, panic disorder,
agoraphobia, social anxiety disorder and specific phobias) as well as obsessive-compulsive
disorder and posttraumatic stress disorder. These latter conditions were, until recently also
considered anxiety disorders, and many investigators continue to include them among the
anxiety and anxiety-related disorders [11]. Among perinatal people, the content of one’s
anxiety often orients towards the health and wellbeing of the pregnancy and childbirth (for
both the mother and the unborn child), and the health and wellbeing of one’s new-born.
For example, worries in generalized anxiety disorder may often involve these areas of
concern, and perinatal obsessive-compulsive disorder is often characterized by unwanted,
intrusive thoughts of infant-related harm [12–17]. A key domain of anxious concern among
both nulliparous and multiparous pregnant people is childbirth. Childbirth related fears
(e.g., fear of pain, medical interventions, potential harm to one’s infant) are common and
can be intense [18].

While positive feelings usually outweigh negative feelings, including worries about
childbirth, for some, negative emotions, including fear related to giving birth, predominate
(6). Despite the relative safety of childbirth in high income settings, pregnant people
may experience fear about being unable to prepare for the unpredictable, the amount
of pain they will experience during labour and birth, the possible medical procedures
that may be required (e.g., caesarean), as well as concerns for the health and wellbeing
of themselves and their new-born (4,6). In a recent, large-scale systematic review and
meta-analyses the global pooled prevalence of FoB in pregnant women was estimated at
14% (95% CI 0.12–0.16) [19]. Twenty-nine primary studies conducted in middle- and high-
income countries were included in this analysis. Significant between-study heterogeneity
was reported, with prevalence estimates ranging from 3.7 to 43%, likely due to variability
in methodological quality, measurement tools and cut-scores [19]. All but one [20] of the
included studies employed self-report questionnaires as a measure of FoB. When measured
using diagnostic interviews, clinically significant levels of fear of childbirth have been
found to be much lower. To our knowledge, only three studies have taken this approach,
reporting prevalence estimates of 2.4 [21], 4.5 [20], and 8.5% [22] for FoB. This is not
surprising, as prevalence estimates are often higher when mental health difficulties are
measured using self-report questionnaires, compared to when formal diagnostic criteria
are employed [23–25]. Of note, studies employing diagnostic criteria to investigate FoB
have only been carried out in high-income countries. Therefore, our knowledge of clinically
significant levels of FoB in middle- or low-income countries remains limited.

With one exception [20], levels of fear of childbirth have typically been found to be
higher among nulliparous people [19,21,26] compared with multiparous people. Fear of
childbirth has also been associated with a range of negative outcomes including: avoidance
of pregnancy, termination of pregnancy, higher levels of perceived pain during childbirth,
increased length of labour, increased likelihood of emergency and elective caesarean birth,
postnatal depression and posttraumatic stress disorder, increased parenting stress, and
poor maternal-infant bonding [26–30]. There are, however, opportunities to mitigate these
negative effects. Previous research has shown that psychotherapy and educational interven-
tions, such as counselling delivered by maternity care providers or education on childbirth
at the hospital, can reduce pregnant people’s fears of childbirth [31]. Additionally, although
medical indications for caesarean birth have been well-established, to our knowledge, there
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are few established psychosocial indications. Persistent, untreated fear of childbirth, which
is clinically distressing or impairing, may justifiably be one such indication.

1.1. Measurements of Fear of Childbirth

Although numerous measures of childbirth fear have been reported in the literature
ranging in length from a single item to 53 items, each of them either: (a) assesses only a
subset of the content domains relevant to fear of childbirth [4,32–42]; (b) includes only
one or two items for some of the domains assessed [4,43]; (c) includes non-fear-related
items [4,32–35,41,44]; (d) are specific to a particular subpopulation (e.g., adolescents, those
who have already given birth) [32,41]; or (e) are single or double item measures only [40,45].
See Table 1 for details.

Table 1. Measurements of fear of childbirth.

Name of Instrument
# of

Items

Subscales
Include at Least

Three Items?

Complete
Content

Coverage

Excludes
Non-Fear
Content

For Use with
Pregnant
People?

Melender (2002)—unnamed [4] 53 NO MED NO YES
Slade-Pais Expectations of Childbirth Scale (SPECS) [44] 50 YES HIGH NO YES

Wijma Delivery Expectancy/Experience
Questionnaire—Version A (W-DEQ-A) [33] 33 YES LOW NO YES

Eriksson et al. (2005)—unnamed [34] 29 YES LOW NO NO
Tokophobia Severity Scale (TSS) [46] 13 N/A MED NO YES
Fear of Vaginal Delivery Scale [32] 10 N/A MED NO NO

Birth Experiences Questionnaire (BEQ) [41] 10 N/A LOW NO NO
Oxford Worries about Labour Scale (OWLS) [43] 9 Not all HIGH YES YES

Birth Anticipation Scale (BAS) [36] 6 N/A LOW YES YES
Prelog et al. (2019)—unnamed [42] 6 N/A - - -

Fear of Birth Scale (FOBS) [45] 2 N/A LOW YES YES
Visual Analogue Scale (VAS) [40] 1 N/A LOW YES YES

Hildingsson et al. (2011)—unnamed [38] 1 N/A LOW YES YES
Laursen et al. (2008)—unnamed [39] 1 N/A LOW YES YES

In our opinion, one or two item measures are insufficient to produce a stable estimate
of childbirth fear, nor can they encompass the possible range of concerns experienced by
people who are pregnant, or may become pregnant (e.g., fear of harm, medical interventions,
or pain). Further, evidence suggests that fear of childbirth is multidimensional [4,44,47].
Among the longer scales developed [4,33,36] each, either fails to assess key domains of
childbirth fears (e.g., pain, harm to self or infant), includes non-fear relevant items, or
under-samples content domains (i.e., have only one or two items for a particular content
domain, whereas a minimum of three is needed to produce a stable measure).

By far the most commonly used measure of fear of childbirth is the Wijma Delivery
Expectancy/Experience Questionnaire Version A (W-DEQ-A) [33]. The W-DEQ-A has
been used in several countries [28,48–56]. The W-DEQ-A has been found to possess good
psychometric properties [28,33,57]. Although psychometrically sound [28,33], the W-DEQ-
A is not limited to an assessment of fear, but rather assesses a wide range of perceptions of
labour and delivery (e.g., during labour and delivery, do you think you will feel: lonely;
strong; confident; afraid; deserted; weak; safe; independent; desolate; tense; happy, etc.). In
factor analytic studies of the W-DEQ-A, fear has been found to emerge as one of four, or one
of six factors, strongly suggesting that the W-DEQ-A is not only a measure of fear [28,33].
Further, many aspects of fear of childbirth are not addressed in this measure (e.g., pain;
perceptions of social embarrassment; pressure to receive/avoid pain medication; mother’s
safety; changes to the body and sexual function; fear of medical interventions). The W-
DEQ-A may limit researchers’ ability to assess whether specific aspects of fear of childbirth
are predicated by different life experiences and/or result in differing outcomes. At the
same time, the broad nature of W-DEQ-A items may still capture participants’ experience
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of fear of childbirth albeit in a general way (i.e., still report fear, even if the exact content of
their fear of childbirth would not be known).

Accurate measurement of fear of childbirth is important in correctly identifying those
experiencing high levels of fear of childbirth, as well as identifying targets for treatment. At
present, currently available measures of fear of childbirth do not fully meet this standard.

1.2. The Present Studies

We sought to develop a self-report measure of fear of childbirth that recognizes the
complexity of childbirth fear and assesses fear of birth regardless of the planned or preferred
mode of delivery. The purpose of this research was to evaluate the psychometric properties
of a newly developed measure of FoB: Childbirth Fear Questionnaire (CFQ).

In Study 1, we sought to establish the factor structure of the CFQ (i.e., ascertain
the appropriate number of factors and items per factor, and remove items that fail to
load sufficiently on any factor). We also sought to conduct a preliminary evaluation of
the resulting measure’s reliability and construct validity. In view of these objectives, we
conducted an exploratory factor analysis of the initial item pool and identified the items
and subscales for Study 2. We also assessed the reliability, and convergent and discriminant
validity of the measure. Specifically, we predicted that the CFQ would correlate more
strongly with another measure of FoB (W-DEQ-A full scale and the W-DEQ-A fear scale)
than with measures of blood and injury fears (the MQ) or depressed mood (the EPDS) [58].
To further assess the construct validity of the CFQ we also compared participants who
reported a preference for a vaginal birth to those who reported a preference for a caesarean
birth. We predicted that participants who reported a preference for a caesarean birth would
also report higher levels of fear of pain from a vaginal birth, fear of harm to baby, fear
of mum or baby dying, fear of insufficient pain medication, and fear of damage to one’s
body from a vaginal birth, but lower levels of fear of caesarean delivery and fear of medical
interventions, compared with those who reported a preference for a vaginal birth.

In Study 2, we evaluated the replicability and generalizability of the factor structure
of the CFQ and conducted further reliability, and convergent and discriminant validity
evaluations. We tested the convergent/discriminant validity of the CFQ by comparing
the relationship between the CFQ and the W-DEQ-A with the relationships between the
CFQ and measures of depressed mood (the EPDS) and symptoms of posttraumatic stress
disorder (the PDS-5). We predicted that the CFQ would correlate more strongly with both
the W-DEQ-A full and fear scale [58] than with either the EPDS or the PDS-5.

2. Study 1

2.1. Materials and Methods
2.1.1. Participants

We recruited a convenience sample of English speaking, pregnant people who were
over the age of 18 (mean = 29.0 years, SD = 5.1) and who were residing in Canada, the United
Kingdom, or the United States to participate, via online forums frequented by pregnant
people (e.g., pregnancy-related web sites and blogs). We planned for a sample size of
approximately 500 individuals, following the recommendations of MacCallum et al. [59]
for the sample size needs of an exploratory factor analysis (EFA). Our final sample consisted
of 643 pregnant people.

2.1.2. Procedures

In order to complete the survey, participants were required to acknowledge that
they had read the study cover sheet/consent form and agreed to participate. Consenting
participants completed the online survey between 3 and 42 weeks’ gestation. For each
survey completed, $0.50 was donated to the Children’s Health Foundation of Vancouver
Island, British Columbia. The study was approved by the Behavioural Research Ethics
Board of the University of British Columbia.
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2.1.3. Measures

Background Questions. Participants completed a set of demographic questions (e.g.,
age, marital status, education, income, country of residence, and race and ethnicity),
questions about the current pregnancy (e.g., method of conception, and number of foetuses),
and previous pregnancies (if applicable) (e.g., the number of prior pregnancies, births,
miscarriages, and vaginal and caesarean deliveries).

Birth Preferences. Using a 7-point Likert-type scale (ranging from a very strong
preference for a vaginal birth to a very strong preference for a caesarean birth), participants
were asked about mode of delivery preference (i.e., vaginal versus caesarean).

Childbirth Fear Questionnaire (CFQ)—Initial Item Pool. The initial pool of CFQ items
and item domains were developed by a team of perinatal researchers from the fields of
psychology, midwifery and nursing, and based on earlier work in this area, including our
own [60]. Our group of investigators collaborated in reviewing the extant FoB measurement
literature, generating items for inclusion in the CFQ, reviewing item wording, and ensuring
that all domains of fear deemed relevant to childbirth had been included in the initial pool
of items. In recognition of the likelihood that the CFQ would include both a total scale
score and subscale scores, we developed multiple items for each fear domain (a minimum
of three items per subscale are needed to ensure a reasonable degree of internal consistency
reliability). To be able to reduce the overall number of items, and develop subscales with
high internal consistency and reliability, each content domain initially included five or
more items.

This process resulted in an initial pool of 49 items covering the following domains of
childbirth-related fears: social embarrassment (e.g., fear of losing control), pain (i.e., fear
of pain), pain medication (e.g., fear of not receiving the pain medication one is hoping
for), mode of delivery (e.g., fear of a caesarean delivery), baby’s and mother’s physical
safety (e.g., fear that one’s infant may be harmed or die during labour/delivery), changes to
one’s body (e.g., scarring), sexual functioning (e.g., enjoying sexual activity less following
delivery), and medical interventions (e.g., fear of having an episiotomy). The CFQ items
are scored on a 0 (not at all) to 4 (extremely) point, Likert-type scale.

These initial fear domains represent content areas of fear and concerns commonly
reported by pregnant people, such as fear of pain and fear that harm might come to the
baby [47,61]. In earlier work [60], maternal complications, feelings of embarrassment, fear
of medical interventions/surgery, scarring, sexual functioning, and body damage, were
also identified as areas of childbirth related fear and concern, and were considered when
developing the initial pool of items for the CFQ.

Wijma Delivery Expectancy Questionnaire (W-DEQ-A). The W-DEQ-A is a 33-item
questionnaire, with items scored on a 0–5 Likert type scale, and a range of possible scores
from 0 to 165. The psychometric properties of this assessment tool have been well estab-
lished [28,33]. In the current sample, the internal consistency reliability for the W-DEQ-A
was 0.92. In addition to the W-DEQ-A total score, there are also data to support the use of a
6-item fear scale [58].

In this study, in error, we administered the W-DEQ-A using a 0–4 Likert type scale
(rather than the usual 0–5 scale). We then prorated the W-DEQ-A scores to the more
standard 0–5 point scale as follows: original W-DEQ-A score was divided by four, then
multiplied by 5. Our rescaled mean W-DEQ-A (M = 55.9) score was consistent with
those found in the literature, which range from 52.9 to 68.3 [62]. Our mean scores for
both nulliparous (60.7) and multiparous people (50.2) were consistent with those reported
in the literature (i.e., 54.1 to 68.51 and 50.3 to 60.7, respectively), as was the percentage
of participants scoring above 85 (i.e., 7.5% to 15.6% in the literature, and 9.8% in the
current study) [62]. We are confident that our prorated W-DEQ-A scores are a valid
estimate of correctly scaled W-DEQ-A items and were valid to use as the main measure of
convergent validity.

Edinburgh Postnatal Depression Scale (EPDS). The EPDS is a 10-item self-report
screening tool for pre and postnatal depression. The sensitivity and specificity of the EPDS

101



IJERPH 2022, 19, 2223

are in acceptable ranges (65–100%, and 49–100%, respectively) [63]. The EPDS is the most
widely used screening tool for perinatal depression [64]. It was included in this study as
a measure of discriminant validity for the CFQ; childbirth fear should be no more than
moderately correlated with depression. In the current sample, the internal consistency
reliability of the EPDS was 0.88.

Mutilation Questionnaire (MQ). The MQ is a 30-item measure of blood and injury
fears. Internal consistency for the MQ ranges from 0.75 to 0.86 [65]. In the current sample,
the internal consistency reliability was 0.87. High MQ scores are associated with fainting
at the sight of blood and injury [65,66]. The MQ was included as a second measure of
discriminant validity for the CFQ; blood-injury fears should be no more than moderately
correlated with fear of childbirth.

2.1.4. Data Analysis Strategy

Factor analyses were performed in R (v. 3.3.2) [67] using the psych() package (v. 1.6.9) [68]
for fitting exploratory factor analysis models. Accompanying visualizations were created
using the ggplot2() package (v. 2.2.1) [69]. Differences between correlations were tested
using a test provided by Lee and Preacher [70], and standardized mean-difference effect
sizes for t-tests (ds) were estimated using the calculator provided by Lakens [71]. All other
analyses were carried out using IBM SPSS Statistics (v23) (IBM, Chicago, IL, USA).

Exploratory Factor Analysis. We followed the recommendations of Sakaluk and
Short [72] and others (e.g., [73]) for conducting exploratory factor analysis on all CFQ items.
Specifically, all solutions extracted common factors via maximum likelihood estimation, to
facilitate the calculation of model fit indices. We determined the number of factors to retain
through a combination of criteria, including: (1) parallel analysis [74]; (2) the minimum
average partial (MAP) criterion [75]; (3) interpretations of absolute and relative indexes
of model fit (the root mean square error of approximation [RMSEA], and Tucker-Lewis
Index [TLI], respectively) [76]; (4) interpretations of the Bayesian Information Criterion
(BIC); (5) nested model comparisons using likelihood-ratio tests between competing mod-
els; and (6) factor solution interpretability. All solutions were rotated to achieve simple
structure and estimate factor correlations, using the oblique Oblimin method to allow for
factor correlation.

We considered items that loaded onto a factor at ≥0.35 to be substantive indicators
of the underlying latent construct. Items that did not load onto any factor beyond this
threshold were determined to be poor indicators and were removed from the final version
of the CFQ.

Convergent/Discriminant Validity. The convergent/discriminant validity of the CFQ
was assessed via correlation analyses. We compared the correlations between the CFQ and
the W-DEQ-A with the correlations between the CFQ and measures of depressed mood (the
EPDS) and blood and injury fears (the MQ). We further conducted t-tests to compare mean
subscale scores between participants with a strong desire for a vaginal birth to participants
with a strong desire for a caesarean birth.

Reliability and Validity Analyses. The remaining analyses involved descriptive data
(means, standard deviations, and percentages), Cronbach alpha reliability coefficients,
correlations, and independent-samples t-tests. Differences between correlations were tested
using a test of the difference between two dependent correlations with one variable in
common [70].

Exploratory Analyses. We also conducted t-test analyses to compared CFQ subscale
scores across parity and country (Canada and the United States) groups.

2.2. Results
2.2.1. Demographics

Participant demographic and reproductive information is presented in Table 2. Note
that complications in the current pregnancy were reported by participants (22.9%), and
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ranged broadly in severity (e.g., early spotting, anaemia, pre-eclampsia). In this sample,
21.3% of participants scored a 12 or greater (common cut-score for depression) on the EPDS.

Table 2. Participant demographic and reproductive information. M, mean; SD, standard deviation.

Demographic Variables Study 1 (n = 643) Study 2 (n = 881)

Age of Participants in Years 18–45 (M = 29.0, SD = 5.1) 19–49 (M = 32.9, SD = 4.3)

Percentage n Percentage n

Married or cohabitating 93.0% 598 93.3% 819
Some postsecondary education 85.9% 520 96.8% 829

Country of residence
Canada 63.6% 409 100% 881

United States 30.8% 198 N/A N/A
United Kingdom 2.6% 17 N/A N/A

European heritage 92.7% 596 72.5% 636
Asian heritage 4.0% 26 10.1% 89

English spoken at home 94.1% 605 94.3% 826

Current pregnancy

Singleton pregnancy 97.4% 626 97.3% 854
Weeks pregnant: M (SD) 22.2 (10.4) 643 34.9 (2.5) 870
Pregnancy complications 22.9% 147 33.4% 293

Reproductive history

Prior births 76.3% n = 296 65.9% n = 324

Vaginal 80.7% 239 81.8% 251
Caesarean 25.7% 76 31.0% 85

Prior pregnancy loss < 20 weeks 50.3% 195 39.2% 193
Prior pregnancy loss > 20 weeks 3.9% 15 1.6% 8

Questionnaire data M SD M SD

W-DEQ-A 55.9 23.5 58.2 23.0
EPDS 7.8 5.1 7.7 5.0
MQ 11.1 6.4 N/A N/A

PDS-5 N/A N/A 9.9 11.9

2.2.2. Exploratory Factor Analysis of the CFQ

Results of our parallel analysis (see Figure 1) suggested a maximum of 13 factors ought
to be retained, whereas the MAP test suggested 9 factors was sufficient. We then proceeded
to evaluate indexes of model fit, information criteria, and nested model comparisons for
1–13 factor solutions (see Table 3).

Each additionally extracted factor significantly improved the fit of our model. Ade-
quate model fit based on the RMSEA was achieved from a 6-factor model onward, whereas
adequate model fit based on the TLI was achieved near the 9- to 10-factor models. The BIC
indicated that our models became unnecessarily complex after the 11-factor solution, and
our 13-factor solution failed to converge. We therefore examined the pattern matrixes of
loadings for the 9-, 10-, and 11-factor solutions.

The 9-factor solution was supported by the MAP test and had acceptable fit according
to the RMSEA, and near-acceptable fit according to the TLI1; it was also the most conceptu-
ally interpretable of the three solutions we investigated in detail. The 10-factor solution,
though acceptably fitting according to both the RMSEA and TLI, yielded a tenth factor
that was not conceptually coherent. The 11-factor solution, finally, was also acceptably
fitting, but the extracted eleventh factor had no substantially loading items. We therefore
selected the 9-factor solution as the best fitting and conceptually interpretable model of
the CFQ items.
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Figure 1. Parallel analysis of 49 CFQ items. Vertical dashed line indicates maximum recommended
number of factors (last observed eigenvalue that is larger than 95th quantile of simulated eigenvalues).
Horizontal dotted line indicates eigenvalue of 1.

Table 3. Study 1. Model fit indexes, information criteria, and model comparisons for 1–13 factor
EFA solutions.

# of Factors χ2 df RMSEA TLI BIC Δχ2 Δdf

1 14,390.42 *** 1127 0.137 0.405 7103.07 – –
2 10,789.4 *** 1079 0.116 0.544 3812.43 3601.02 *** 48
3 7965.64 *** 1032 0.104 0.659 1292.58 2823.76 *** 47
4 5796.91 *** 986 0.089 0.752 −578.71 2168.73 *** 46
5 4959.07 *** 941 0.083 0.783 −1125.57 837.84 *** 45
6 4332.69 *** 897 0.079 0.805 −1467.44 626.38 *** 44
7 3712.56 *** 854 0.074 0.830 −1809.53 620.13 *** 43
8 2923.31 *** 812 0.065 0.867 −2327.2 789.25 *** 42
9 2448.91 *** 771 0.060 0.889 −2536.49 474.40 *** 41
10 2092.93 *** 731 0.055 0.905 −2633.83 355.98 *** 40
11 1766.84 *** 692 0.051 0.921 −2707.73 326.09 *** 39
12 1549.77 *** 654 0.048 0.930 −2679.09 217.07 *** 38

13 a 1318.40 *** 617 0.044 0.942 −2671.21 231.37 *** 37
a Model did not converge. *** p < 0.001.

Factor loadings for the final nine factors are presented in Table 4, and represent:
(1) Fear of loss of sexual pleasure/attractiveness (SEX), (2) Fear of pain from a vaginal birth
(PAIN), (3) Fear of medical interventions (INT), (4) Fear of embarrassment (SHY), (5) Fear
of harm to baby (HARM), (6) Fear of caesarean birth (CS), (7) Fear of mum or baby dying
(DEATH), (8) Fear of insufficient pain medication (MEDS), and (9) Fear of body damage
from a vaginal birth (DAMAGE). Correlations between the nine CFQ factors ranged from
weak (r = −0.01) to strong (r = 0.84), with approximately one third equal to or greater than
0.50 (see Table 5 for details). Correlations at or above 0.50 were for: Fear of loss of sexual
pleasure/attractiveness with Fear of pain from a vaginal birth, Fear of embarrassment, Fear
of insufficient pain medication and Fear of body damage from a vaginal birth; Fear of pain
from a vaginal birth with Fear of insufficient pain medication and Fear of body damage
from a vaginal birth; Fear of medical interventions with Fear of caesarean birth; Fear of
embarrassment with Fear of body damage from a vaginal birth, and Fear of harm to baby
with Fear of mom or baby dying and Fear of body damage from a vaginal birth.
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Table 4. Oblimin-rotated factor loadings from pattern matrix of 9-Factor CFQ solution.

Item Content F1 F2 F3 F4 F5 F6 F7 F8 F9

Factor 1: Fear of Loss of Sexual Pleasure/Attractiveness (SEX)

Vaginal stretching from vaginal birth 0.659 0.102 −0.020 0.027 0.055 −0.005 0.000 0.032 0.184
Body look less attractive following birth 0.541 0.099 −0.042 0.094 −0.004 0.089 −0.058 0.122 0.039

Vagina look less attractive following birth 0.823 0.037 −0.018 0.094 −0.048 0.038 −0.002 0.047 −0.003
Enjoying sex less b/c of stretching 0.894 −0.026 0.024 −0.032 0.002 −0.068 0.091 −0.055 −0.002

Partner enjoy sex less b/c of stretching 0.902 0.020 −0.030 0.065 0.017 0.049 −0.018 −0.009 −0.054
Enjoying sex less b/c of pain 0.710 −0.024 0.044 −0.058 0.129 −0.033 0.025 −0.013 0.062

Factor 2: Fear of Pain from a Vaginal Birth (PAIN)

Experiencing pain during contractions 0.015 0.957 0.029 −0.002 0.020 0.010 0.007 0.012 −0.062
Experiencing pain during vaginal birth 0.019 0.795 −0.018 0.041 0.016 −0.033 0.020 0.020 0.110

Experiencing pain during labour 0.018 0.974 0.032 −0.022 0.021 0.002 −0.005 0.022 −0.030
Experiencing pain pushing baby out 0.002 0.835 −0.047 0.046 0.002 −0.003 0.032 0.016 0.085

Having a vaginal birth −0.063 0.359 0.020 0.079 0.017 −0.196 0.041 0.138 0.277

Factor 3: Fear of Medical Interventions (INT)

Experiencing pain during caesarean birth −0.003 0.109 0.580 −0.049 −0.009 0.148 0.094 0.104 0.013
Harmed because of incompetent care 0.014 −0.116 0.602 0.087 0.166 0.048 0.085 −0.022 −0.031

Being left with scars from caesarean birth 0.201 −0.081 0.451 −0.105 −0.062 0.214 −0.062 0.163 0.064
Being administered injections −0.055 0.051 0.559 0.146 0.001 0.039 −0.024 −0.169 0.038

Having catheter inserted 0.056 0.050 0.504 0.150 0.008 0.069 −0.013 −0.073 0.101
Having general anaesthetic 0.015 −0.004 0.440 0.020 0.060 0.187 −0.109 −0.092 0.134

Being administered epidural −0.014 0.152 0.446 0.063 −0.011 0.126 −0.068 −0.319 0.099

Factor 4: Fear of Embarrassment (SHY)

Being watched by strangers −0.016 −0.089 0.351 0.520 −0.031 −0.015 0.029 0.006 0.034
Losing emotional control 0.167 0.101 0.016 0.446 0.071 −0.003 −0.140 0.036 0.066
Others seeing me urinate 0.049 -0.015 0.025 0.766 -0.008 -0.008 0.063 0.011 0.052
Others seeing me bowel 0.098 0.071 -0.103 0.681 0.066 0.049 0.007 0.085 0.002
Others seeing me naked 0.033 0.067 0.011 0.755 0.009 -0.079 0.038 0.045 -0.025

Factor 5: Fear of Harm to Baby (HARM)

Baby being harmed during labour/birth 0.001 0.058 -0.039 0.013 0.924 -0.015 0.044 0.018 -0.001
Baby being damaged during labour/birth 0.058 0.041 −0.062 0.011 0.886 −0.002 0.046 0.010 −0.008
Baby being hurt by medical intervention −0.014 −0.089 0.249 −0.011 0.654 0.095 0.108 0.012 0.055

Factor 6: Fear of Caesarean Birth (CS)

Not being able to have birth I want 0.002 −0.052 −0.025 0.028 0.077 0.792 0.015 0.116 0.043
Not being able to have vaginal birth 0.004 −0.008 −0.038 −0.036 0.001 0.932 0.014 −0.034 −0.021

Having a caesarean birth 0.021 0.104 0.331 −0.046 −0.084 0.581 0.056 −0.034 0.000

Factor 7: Fear of Baby or Mum Dying (DEATH)

Baby dying during labour/birth 0.000 0.030 0.000 0.006 0.071 0.025 0.899 −0.012 −0.013
Baby suffocating during labour/birth 0.013 0.001 −0.037 0.005 −0.001 0.006 0.955 0.015 0.041

Dying during labour/birth 0.129 0.007 0.277 0.072 0.089 −0.048 0.377 0.146 −0.135

Factor 8: Fear of Insufficient Pain Medication (MEDS)

Not getting needed pain meds 0.016 0.097 0.044 0.078 0.048 0.033 0.033 0.794 0.002
Not having epidural during labour 0.000 0.059 −0.027 0.040 0.026 0.027 0.043 0.790 0.050

Not being able to have c-section 0.033 −0.093 0.030 0.083 0.068 −0.149 0.030 0.297 0.201

Factor 9: Fear of Body Damage (DAMAGE)

Vaginal tearing during birth 0.107 0.135 −0.150 0.044 0.053 0.010 0.074 0.028 0.685
Rectal tearing during birth 0.061 0.025 0.011 0.140 0.151 0.005 0.112 0.065 0.553

Having an episiotomy 0.012 0.083 0.263 −0.002 −0.024 0.075 0.024 −0.012 0.496
Requiring vacuum or forceps −0.008 −0.019 0.220 0.020 0.297 0.155 −0.045 0.035 0.394

Needing stitches 0.207 0.122 0.057 0.068 −0.078 0.037 0.130 0.028 0.483
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Table 4. Cont.

Item Content F1 F2 F3 F4 F5 F6 F7 F8 F9

Discarded Items

Not being strong 0.109 0.182 −0.112 0.340 0.129 0.241 −0.044 0.043 0.024
Receiving unwanted pain meds −0.007 −0.115 0.322 0.164 0.121 0.294 0.024 −0.271 0.119

Feeling pressure to receive pain meds −0.053 −0.008 0.217 0.159 −0.004 0.332 0.096 −0.314 0.106
Feeling pressure to have natural birth 0.005 0.149 −0.044 0.185 −0.043 0.033 0.121 0.289 −0.036

Baby contract illness during labour/birth 0.104 −0.065 0.088 −0.015 0.195 −0.055 0.338 0.118 0.039
Bleeding too much during labour/birth 0.156 0.066 0.258 0.105 0.155 −0.087 0.177 0.121 −0.047
Being left with scars from vaginal birth 0.323 0.047 0.192 −0.096 0.090 −0.124 −0.056 0.209 0.334

Having scars/wounds not healing 0.218 −0.029 0.238 0.104 0.116 0.060 0.049 0.168 0.153
Vomiting during labour/birth 0.050 0.139 −0.005 0.239 −0.012 −0.028 0.170 −0.022 0.184

Bold: the factor loadings of each item belonging to each subscale.

Table 5. Correlations among the CFQ subscales and total score for Study 1 (S1) and Study 2 (S2).

Fear of
. . . SEX PAIN INT SHY HARM CS DEATH MEDS DAMAGE

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2

1. SEX –

2. PAIN 0.53
**

0.48
** –

3. INT 0.22
**

0.34
**

0.08
**

0.34
** –

4. SHY 0.59
**

0.51
**

0.49
**

0.50
**

0.34
**

0.40
** –

5.
HARM

0.49
**

0.38
**

0.33
**

0.38
**

0.30
**

0.50
**

0.40
**

0.35
** –

6. CS 0.13
*

0.11
** −0.01 0.11

*
0.60
**

0.59
**

0.16
**

0.18
**

0.27
**

0.31
** –

7.
DEATH

0.45
**

0.38
**

0.35
**

0.38
**

0.23
**

0.45
**

0.42
**

0.36
**

0.78
**

0.79
**

0.20
**

0.22
** –

8.
MEDS

0.50
**

0.37
**

0.59
**

0.62
** −0.03 0.25

**
0.40
**

0.41
**

0.43
**

0.36
** −0.04 −0.03 0.43

**
0.35
** –

9. DAM-
AGE

0.62
**

0.55
**

0.56
**

0.64
**

0.45
**

0.54
**

0.54
**

0.51
**

0.57
**

0.59
**

0.31
**

0.34
**

0.47
**

0.50
**

0.42
**

0.47
** –

Total 0.78
**

0.69
**

0.66
**

0.74
**

0.58
**

0.74
**

0.73
**

0.68
**

0.73
**

0.73
**

0.43
**

0.46
**

0.68
**

0.69
**

0.56
**

0.58
**

0.84
**

0.84
**

Note. ** = p < 0.001; * = p < 0.01.

2.2.3. Descriptive, Reliability, and Validity Analyses

Descriptive Analyses. Means and standard deviations for the 9 subscales, and the
CFQ Total scale scores are presented in Table 6.

Table 6. CFQ total and subscale means (M) and standard deviations (SD).

Subscale
Study 1
(n = 643)

Study 2
(n = 874)

Fear of . . . M (SD) M (SD)

loss of sexual pleasure/attractiveness (SEX) 1.20 (1.10) 0.82 (0.78)
pain from a vaginal birth (PAIN) 1.65 (1.10) 1.36 (1.02)
medical interventions (INT) 1.72 (.97) 1.05 (0.74)
embarrassment (SHY) 1.15 (0.95) 0.64 (0.66)
harm to baby (HARM) 2.25 (1.32) 1.57 (1.04)
caesarean birth (CS) 2.29 (1.23) 1.69 (1.09)
mum or baby dying (DEATH) 1.68 (1.30) 1.34 (1.14)
insufficient pain medication (MEDS) 0.80 (0.94) 0.60 (0.76)
body damage from a vaginal birth (DAMAGE) 1.89 (1.05) 1.52 (0.89)
CFQ Total Mean Scores 1.59 (0.73) 1.14 (0.61)

Note. All scores are mean item scores with a possible range of 0 (not at all) to 4 (extremely).

Reliability Analyses. The Cronbach alpha for the overall 40-item scale was 0.94. Cron-
bach alphas for the individual subscales ranged from 0.76 to 0.94. Specifically, Cronbach’s
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alphas were 0.93 for Fear of loss of sexual pleasure/attractiveness, 0.94 for Fear or pain
from a vaginal birth, 0.82 for Fear of medical interventions, 0.84 for Fear of embarrassment,
0.93 for Fear of harm to baby, 0.85 for CS, 0.86 for Fear of mum of baby dying, 0.76 for Fear
of insufficient pain medication, and 0.85 for Fear of body damage from a vaginal birth.

Convergent/Discriminant Validity. The correlations between the CFQ and the W-
DEQ-A (full and fear scales) were 0.41 (p < 0.001) and 0.57 (p < 0.001) respectively. The
correlation between the CFQ and the EPDS was 0.35 (p < 0.001), and the correlation between
the CFQ and the MQ was 0.28 (p < 0.001). The CFQ-W-DEQ-A (full scale) correlation was
significantly greater than the CFQ-MQ correlation, z = 2.73, p = 0.006, but not the CFQ-EPDS
correlation, z = 1.60, p = 0.109. The CFQ-W-DEQ-A (fear scale) correlation was significantly
greater than both the CFQ-MQ correlation, z = 7.17, p < 0.001, and the CFQ-EPDS correlation,
z = 6.61, p < 0.001.

Birth Preferences. Most people in our sample indicated a strong or a very strong pref-
erence for a vaginal childbirth (83.8%, n = 539), whereas only a small proportion indicated
a strong or a very strong preference for a caesarean delivery (5.1%, n = 33). Consistent with
the above hypotheses, compared with those who strongly preferred a vaginal birth, people
who strongly preferred a caesarean delivery reported higher scores on the Fear of pain from
a vaginal birth, t (34.08) = −2.83, p = 0.008, ds = 0.68, Fear of harm to baby, t (570) = −2.84,
p = 0.005, ds = 0.51, Fear of mum or baby dying, t (570) = −2.81, p = 0.005, ds = 0.50, and
Fear of insufficient pain medication, t (33.50) = −5.54, p < 0.001, ds = 1.53, subscales of the
CFQ, but lower scores on the Fear of caesarean birth, t (37.22) = 6.64, p < 0.001, ds = −1.07,
and the Fear of medical interventions, t (570) = 2.15, p = 0.032, ds = −0.39, subscales of the
CFQ. However, our prediction that those who strongly preferred a caesarean birth would
report higher scores on the Fear of damage to one’s body from a vaginal birth was not
supported, ds = 0.04. The means and standard deviations by mode of delivery preference
are presented in Table 7.

Table 7. CFQ subscale means (M) and standard deviations (SD): by delivery preference and country.

Subscale Birth Preferences Parity Nationality

Vaginal
(n = 539)

Caesarean
(n = 33)

Nulliparous
(n = 347)

Multiparous
(n = 296)

Canada
(n = 409)

USA
(n = 198)

Fear of . . . M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

loss of sexual pleasure/attractiveness (SEX) 1.1 (1.1) 1.4 (1.3) 1.4 (1.10) 0.9 (1.0) *** 1.2 (1.1) 1.2 (1.1)
pain from a vaginal birth (PAIN) 1.5 (1.0) 2.3 (1.4) ** 2.0 (1.1) 1.3 (1.0) *** 1.6 (1.1) 1.7 (1.1)
medical interventions (INT) 1.8 (1.0) 1.4 (0.9) * 1.7 (0.9) 1.7 (1.0) 1.7 (1.0) 1.9 (1.0) *
embarrassment (SHY) 1.1 (0.9) 1.2 (1.1) 1.4 (1.0) 0.9 (0.9) *** 1.1 (0.9) 1.2 (.9)
harm to baby (HARM) 2.2 (1.3) 2.9 (1.5) ** 2.4 (1.3) 2.1 (1.3) ** 2.3 (1.3) 2.1 (1.3)
caesarean birth (CS) 2.5 (1.1) 1.3 (1.0) *** 2.2 (1.2) 2.4 (1.26) 2.2 (1.2) 2.5 (1.2) **
mum or baby dying (DEATH) 1.6 (1.3) 2.3 (1.2) ** 1.7 (1.3) 1.7 (1.3) 1.6 (1.3) 1.8 (1.3)
insufficient pain medication (MEDS) 0.7 (0.8) 2.0 (1.4) *** 0.9 (1.0) 0.6 (0.9) *** 0.8 (0.9) 0.8 (1.0)
body damage from a vaginal birth
(DAMAGE) 1.9 (1.0) 1.9 (1.5) 2.1 (1.0) 1.6 (1.0) *** 1.9 (1.1) 1.8 (1.0)

CFQ Total Mean Scores 1.6 (0.7) 1.8 (1.0) 1.7 (0.7) 1.4 (0.7) *** 1.6 (0.7) 1.6 (.7)

Note. All scores are mean item scores with a possible range of 0 (not at all) to 4 (extremely). * p < 0.05; ** p < 0.01;
*** p < 0.001, based on t-tests for independent samples comparing women who: (a) prefer a vaginal birth to those
who prefer a caesarean birth, (b) are nulliparous to women who are multiparous, and (c) are resident of Canada to
those who are resident of the United States of America.

Parity. Nulliparous and multiparous participants differed significantly on six of the
nine CFQ subscales, and the CFQ Total scales. In each case, nulliparous participants
scored higher than multiparous participants. Specifically, nulliparous participants scored
higher than multiparous participants on the following CFQ factors: Fear of loss of sexual
pleasure/attractiveness, t (639.43) = 6.34, p < 0.001, ds = 0.50, Fear of pain from a vaginal
birth, t (641) = 8.70, p < 0.001, ds = 0.69, Fear of embarrassment, t (640.80) = 6.29, p < 0.001,
ds = 0.50, Fear of harm to baby t (641) = 2.88, p = 0.004, ds = 0.23, Fear of insufficient pain
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medication t (639.22) = 3.98, p < 0.001, ds = 0.31, and Fear of body damage from a vaginal
birth t (641) = 6.49, p < 0.001, ds = 0.51, and CFQ Total scores t (641) = 5.83, p < 0.001,
ds = 0.45. Nulliparous and multiparous participants did not differ significantly on the Fear
of medical interventions, ds = 0.01, Fear of caesarean birth, ds = 0.13, or the Fear of mum or
baby dying subscales, ds = 0.03. Means and standard deviations by parity, are presented
in Table 7.

Country. Canadian and American participants differed on only two of nine CFQ
subscales, Fear of medical interventions, t (605) = −2.40, p = 0.017, ds = 0.21, and Fear of
caesarean birth, t (605) = −3.00, p = 0.003, ds = 0.26. In both instances, American participants
reported higher levels of fear, though the magnitude of these nationality differences were
generally smaller than those between birth preference and parity groups. Means and
standard deviations by country for Canada and the US are presented in Table 7.

2.2.4. Summary

In our initial psychometric evaluation and development study of the initial 49 CFQ
items, involving 643 pregnant people, exploratory factor analysis resulted in a 9-factor
scale, supported by MAP test with acceptable fit based on RMSEA. The resulting 9 factors
represent: (1) Fear of loss of sexual pleasure/attractiveness (SEX), (2) Fear of pain from a
vaginal birth (PAIN), (3) Fear of medical interventions (INT), (4) Fear of embarrassment
(SHY), (5) Fear of harm to baby (HARM), (6) Fear of caesarean birth (CS), (7) Fear of mum or
baby dying (DEATH), (8) Fear of insufficient pain medication (MEDS), and (9) Fear of body
damage from a vaginal birth (DAMAGE). Subscales were weakly to moderately correlated
with a few strong correlations (Fear of loss of sexual pleasure/attractiveness with Fear of
body damage from a vaginal birth, Fear of harm to baby with Fear of mom or baby dying,
and Fear of caesarean birth with Fear of medical interventions). Cronbach alpha coefficients
for the total scale and individual subscales were all above 0.76, providing evidence of high
internal consistency reliability. Strong evidence of convergent/discriminant validity was
found when comparing the 9-factor CFQ with another measure of fear of childbirth and
measures of blood, injury injection fears and depressed mood. The CFQ subscale means
were also compared across subgroups (e.g., preferred mode of delivery) with hypothesized
differences supported by the data.

3. Study 2

3.1. Methods
3.1.1. Participants

We recruited a convenience sample of 881 English-speaking, pregnant people living in
Canada, and over the age of 18 (mean = 32.9 yrs, SD = 4.3). Participants were located via
Facebook and other online forums frequented by pregnant people (e.g., pregnancy-related
web sites and blogs).

3.1.2. Procedures

Consenting participants completed an online survey between 11 and 46 weeks’ gesta-
tion with an average of 35 weeks. Participants were eligible to win one of seven $150 prizes.
The research was approved by the Behavioural Research Ethics Board of the University of
British Columbia.

3.1.3. Measures

Participants completed an online survey. Similar to Study 1, the online survey included
the same background and demographics questions, the 40 CFQ items retained from Study 1,
the W-DEQ-A (without the scoring error described in Study 1), and the EPDS. We also
administered a measure of PTSD (see below) [77]. The MQ was not administered to
this sample.

Posttraumatic Diagnostic Scale for DSM-5 (PDS-5). The PDS-5 is a self-report tool used
to assess post-traumatic stress disorder (PTSD) based on the DSM-5 diagnostic criteria. The
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PDS-5, one of the most used self-report measures of PTSD, has been found to show good
sensitivity and specificity, internal consistency and test-retest reliability, and convergent
and discriminant validity [77,78]. A significantly elevated PDS-5 score (i.e., ≥28) yields
a sensitivity of 79% and specificity of 78%, allowing for probable prediction of a PTSD
diagnosis [77].

3.1.4. Data Analysis Strategy

Confirmatory Factor Analysis and Invariance Testing. We used confirmatory factor
analysis (CFA) to test the replicability of our exploratory measurement model from Study
1; we also specified two additional methods factors that we anticipated shared variance
on account of the repeated use of the terms “vaginal” (items 8, 19, 20, 31, 35, and 37)
and “caesarean” (items 9, 21, and 34). Given the limited number of response options for
the CFQ and that our indicators failed to meet assumptions of multivariate normality
(Multivariate Skewness p < 0.001, Multivariate Kurtosis p < 0.001, univariate nonnormality
for all indicators p < 0.001) for the default maximum-likelihood estimator, we opted instead
to use a robust unweighted least squares estimator (ULSM). The model was identified, and
the scale of latent variables was set, using a fixed-factor method, whereby latent variances
were fixed to a value of 1 and all loadings were freely estimated. We evaluated models
using conventional recommended cut offs for absolute and relative indexes of model
fit [76,79], including the RMSEA and standardized root mean square residual (SRMR; both
recommended to be <0.08), and the TLI and Comparative Fit Index (CFI; both recommended
to be >0.90), being mindful of how model reliability can impact the appropriateness of these
cut offs (see [80]). We conducted our CFA using the Lavaan() package (v. 0.5-23.1097) [81]
for R [82].

Multi-Group Measurement Invariance Testing. We then tested the generalizability
of our CFA model by examining measurement invariance across participants based on
their experience of pregnancy as primiparous (n = 208) or multiparous (n = 683) mothers.
Establishing measurement invariance is a necessary precursor to group comparisons of
factor correlations or means, in order to rule out the possibility that differences from such
comparisons simply reflect divergences in the way groups think about the constructs
under consideration [79,83]. Specifically, groups must demonstrate the same number of
factors and general pattern of loadings (i.e., configural invariance) and factor loadings
of comparable magnitude (i.e., weak invariance) for group comparisons of correlations
involving the factors to be valid. Moreover, groups must demonstrate configural and weak
invariance, alongside intercepts of comparable magnitude (i.e., strong invariance) for group
comparisons of factor means to be valid.

We began the process of testing measurement invariance by fitting and evaluating a
configural invariance model. We then used a combination of nested model comparisons and
examining the change in model fit indexes to determine whether the constraints imposed
by the subsequent levels of invariance (i.e., weak and strong) were supported, e.g., (66); (67).
We fitted and evaluated our invariance models using the semTools() package (v. 0.4-14) [84]
for R [82], using the same scale-setting, and identification selections from our CFA analysis.

However, because of convergence issues with the USLM estimator for our invariance
testing, we reverted to using a robust maximum-likelihood estimator for specifying invari-
ance models. As a consequence, our invariance models appeared worse fitting than they
would have been under the more appropriate USLM estimator (e.g., there was nearly a 0.10
CFI difference between base models depending on estimator selection). We think this com-
promise is acceptable, given that with these invariance tests we were primarily concerned
with relative changes in model fit as we imposed more stringent invariance constraints.

Taxometric Analyses. Our final analysis regarding the measurement structure of the
CFQ involved examining whether—as our factor analysis models presumed—the CFQ
was best understood as reflecting some continuous dimension(s) or rather, some number
of discrete categories, using taxometric analyses [85] (for reviews see [86,87]). In essence,
taxometric analyses function by calculating indexes that ostensibly evidence continuity vs.
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categorical-ness for a set of observed indicators (e.g., Mean Above Minus Below A Cut,
MAMBAC), and then comparing the values of those indexes against those of the same
indexes when coming from simulated populations in which a dimensional or categorical
structure is specified. Specifically, a comparison curve fit index (CCFI) is computed as the
ratio of the degree of misfit for the observed data to a dimensional population compared
to a categorical population, with CCFI values less than 0.45 evidencing support for a
dimensional model, values greater than 0.55 evidencing support for a categorical model,
and values in between indicating an ambiguous outcome. Further, multiple taxometric
indexes can be used to compute CCFIs in this fashion; in fact, it is recommended to do
so as a form of consistency testing, in order to ensure interpretations are robust to the
idiosyncrasies of each index [86]. We therefore evaluated CCFIs from three standardly
reported taxometric indexes: MAMBAC, MAXEIG (maximum eigenvalue), and L-MODE
(latent mode).

In order to conduct a taxometric analysis, we had to determine two additional analytic
features: the indicators that we would include in the analysis, and the plausible size of a
taxon (i.e., the first extracted category) underlying the CFQ, were a categorical solution to
be supported [86]. Unlike other forms of latent variable modelling, taxometrics works best
when using an efficient (i.e., limited, non-exhaustive) non-redundant (i.e., spanning the
conceptual breadth of the construct) set of indicators from a larger measure; in particular
Ruscio et al. [88] recommended somewhere between 3–5 indicators (as cited in [87]). As
the CFQ contains many more items, we therefore conducted our taxometric analyses three
times, using a different sampling of items across the subscales of the CFQ for each stance
(Analysis 1: items 2, 8, 34, 39; Analysis 2: items 13, 21, 24, 26, and 40; and Analysis 3: items
3, 7, 9, and 37), which provided us another opportunity to evaluate the consistency of our
analyses across different analytic specifications.

Next, taxometric model fitting requires the specification of a plausible taxon base
rate (see [86]) in order to compute the desired CCFI values. As a recently developed
alternative to subjectively determining this base rate (e.g., by consulting previous literature,
guestimating, etc.) Ruscio et al. [88] developed a method of creating CCFI profiles, in which
taxometric analyses were performed iteratively across a range of specified base-rates. The
CCFI profile method, though computationally more intensive, is advantageous in that it
provides a reliable means of determining whether the underlying measurement model is
dimensional or categorical, and, when in fact categorical, CCFI profiles provide the most
accurate estimate of the true underlying base rate. We therefore used the CCFI profile
method, evaluating of CCFI values (and their average) across the broadest range of taxon
base rates (2.5% to 97.5%).

We conducted all taxometric analyses using the RTaxometrics package [89] in R [82].
Descriptive, Reliability, and Validity Analyses. The remaining analyses involved

descriptive data (means, standard deviations, and percentages), Cronbach alpha reliability
coefficients, and correlations. Differences between correlations were tested using a test of
the difference between two dependent correlations with one variable in common [70].

3.2. Results
3.2.1. Demographics

Participant demographic and reproductive information is presented in Table 2.

3.2.2. CFA and Invariance of the CFQ

Our CFA of the exploratory measurement model from Study 1 suggested that our
model fit the data extremely well, (676) = 4300.63, p < 0.001, CFI = 0.977, TLI = 0.974, RMSEA
= 0.064 (90% CI: 0.062, 0.066), SRMR = 0.055. Parameter estimates (see Table 8) suggest that
our proposed model fit cut-offs were reasonable for detecting model misspecification, as
most standardized factor loadings were near or greater than the population values specified
in Hu and Bentler’s simulation study [80].
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Table 8. Model fit indexes for CFA model and invariance between nationality (Canada vs. USA) and
parity (primiparous vs. multiparous) groups.

Model χ2 df CFI TLI
RMSEA
90% CI

SRMR Δχ2 Δdf ΔCFI

CFA 1981.26 *** 683 0.93 0.92 0.056,
0.062 0.05 – – –

Invariance (Nationality)

Configural 2799.21 *** 1366 0.92 0.91 0.059,
0.065 0.06 – – –

Weak 2874.15 *** 1418 0.92 0.91 0.058,
0.065 0.06 76.69 * 52 0.001

Strong 2927.91 *** 1449 0.92 0.91 0.055,
0.061 0.06 52.65 ** 31 0.001

Invariance (Parity)

Configural 2790.74 *** 1366 0.91 0.90 0.059,
0.065 0.06 – – –

Weak 2864.79 *** 1418 0.91 0.90 0.058,
0.065 0.06 76.67 * 52 0.001

Strong 2943.60 *** 1449 0.91 0.90 0.058,
0.065 0.06 80.08 *** 31 0.003

Note. χ2 is Yuan-Bentler corrected version, based on robust MLR estimation; Δχ2 is therefore computed using
scaled Satorra-Bentler (2001) method. * p < 0.05; ** p < 0.01; *** p < 0.001

Our measurement invariance analyses, meanwhile, suggested that our measurement
model was generalizable across parity status. Model fit was virtually unchanged moving
from the non-grouped CFA model to the multi-group configural invariance model, and
changes in model fit indexes between the configural invariance and loading invariant mod-
els (ΔFI = 0.000, ΔTLI = 0.004, ΔRMSEA = −0.001, ΔSRMR = −0.002, ΔBIC = −204.51)
and loading invariant and intercept invariant models (ΔCFI = −0.002, ΔTLI = 0.001,
ΔRMSEA = 0.000, ΔSRMR = 0.001, ΔBIC = −127.65) suggested that the added constraints
on measurement parameters were reasonable.

Parity. Using structural equation modelling and comparing against the intercept-
invariance model of the CFQ, we again found differences in CFQ scores based on parity,
Δ2 (9) = 60.73, p < 0.001. As in Study 1, nulliparous participants scored higher than
multiparous participants on seven of the nine CFQ factors, including the Fear of loss of
sexual pleasure/attractiveness, z = 4.78, p < 0.001, ds = 0.52, Fear of pain from a vaginal
birth, z = 2.47, p = 0.01, ds = 0.19, Fear of medical intervention, z = 2.68, p = 0.007, ds = 0.26,
Fear of embarrassment, z = 3.77, p < 0.001, ds = 0.41, Fear of harm to baby z = 3.67, ds = 0.32,
Fear of mom or baby dying, z = 2.27, p = 0.02, ds = 0.20, and Fear of body damage, z = 4.50,
p < 0.011, ds = 0.37. Nulliparous and multiparous participants did not differ significantly
on the Fear of caesarean birth, ds = 0.09, Fear of insufficient pain medication, d = 0.05.

In sum, our CFA-related analyses allow us to infer that the measurement model of
the CFQ is both replicable, and generalizable across parity groups, indicating that it is
appropriate for use within (and comparisons between) samples of participants who are
expecting with different levels of pregnancy experience.

3.2.3. Taxometric Structure of the CFQ

Our three selected samplings of CFQ items generally exhibited excellent properties
for candidate indicators in taxometric analyses, in terms of distributional characteristics,
validity coefficients, and within-taxon and within-compliment correlations, see [86,87].
All three CCFI profiles (see Figure 2) strongly supported a dimensional structure for the
CFQ and its subscales, as all individual CCFIs (with the exception of one CCFI from in
one CCFI profile, MAXEIG in CCFI Profile 2) and their averages, across all three analyses,
unambiguously supported dimensional structure (CCFIs < 0.45). We take the consistency
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of these effects as compelling evidence that the fear of childbirth is best understood as
interrelated factors on which individuals differ in degree, not kind [85].

Figure 2. CCFI profiles from taxometric analyses of three unique sets of CFQ indicators.
M = MAMBAC, X = MAXEIG, L = L-MODE, and solid dots = the average CCFI.

3.2.4. Descriptive, Reliability, and Validity Analyses

Descriptive Analyses. Means and standard deviations for each of the 9 subscales, and
the CFQ Total scale scores are presented in Table 6.
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Reliability Analyses. The Cronbach alpha for the overall 40-item scale was 0.94, and
the Cronbach alphas for the individual subscales ranged from 0.71 to 0.94 (i.e., Fear of loss
of sexual pleasure/attractiveness = 0.90; Fear of pain from a vaginal birth = 0.94; Fear of
medical interventions = 0.78; Fear of embarrassment = 0.79; Fear of harm to baby = 0.84;
Fear of caesarean birth = 0.87; Fear of mum or baby dying = 0.88; Fear or insufficient pain
medication = 0.71; Fear of body damage from a vaginal birth = 0.85).

Convergent/Discriminant Validity. The correlations between the CFQ and the W-
DEQ-A (full and fear scales) were 0.58 (p < 0.001) and 0.62 (p < 0.001) respectively. The
correlation between the CFQ and the EPDS was 0.34 (p < 0.001), and the correlation between
the CFQ and the PDS-5 was 0.24 (p = 0.001). The CFQ-W-DEQ-A (full scale) correlation was
significantly greater than the CFQ-EPDS correlation, z = 7.59, p < 0.001, and the CFQ-PDS-5
correlation, z = 6.97, p < 0.001. The CFQ-W-DEQ-A (fear scale) correlation was significantly
greater than both the CFQ-EPDS (z = 9.00, p < 0.001), and the CFQ-PDS-5 (z = 7.97, p < 0.001)
correlations. See Table 5 for a full list of correlations.

3.3. Summary

Study 2 supported the 9-factor structure of the CFQ, and provided evidence of mea-
surement invariance across parity groups. Specifically, those who had previously given
birth understood and responded to CFQ items in the same way as participants who had
not previously given birth. Additionally, further tests of the CFQ’s latent structure strongly
supported a dimensional structure. Thus, fear of childbirth is a construct on which individ-
uals differ in degree rather than in kind (i.e., higher fear of childbirth is not qualitatively
different from a lower fear of childbirth). As in Study 1, based on the results from Study 2, it
can be inferred that the CFQ demonstrates high reliability, and convergent and discriminant
validity. As was true in Study 1 also, overall, nulliparous participants scored higher on
CFQ subscales compared to multiparous participants.

4. Discussion

The purpose of this research was to develop a new measure of fear of childbirth in
pregnant people, that would encompass the breadth of such fears and overcome some of
the limitations of commonly used methods to measure them. Exploratory factor analysis
of the CFQ resulted in a 40-item, nine-factor questionnaire. Our nine-factor model was
supported by a MAP test, exhibited reasonable model fit and good simple structure, and
our factors were readily conceptually interpretable. The 9-factor structure of the CFQ
was further supported in Study 2, in a larger sample of pregnant participants. Based on
psychometric testing across the two studies, we can infer that the CFQ total scale and the
nine subscales demonstrated good internal consistency, and convergent and discriminant
validity across both studies.

The taxometric analyses strongly supported a dimensional structure. Thus, fear of
childbirth is a construct on which individuals differ in degree rather than in kind (i.e.,
higher fear of childbirth is not qualitatively different from a lower fear of childbirth). It also
suggests that multiple causal influences with small additive effects may best explain more
intense fear of childbirth (i.e., rather than a larger single causal factor). While diagnostic
categories are frequently used in psychology and might be helpful for clinicians and health
authorities to prioritize individuals’ access to treatment, diagnostic categories hypothesize
a categorical latent structure. Given the dimensional latent structure of fear of childbirth, it
will be important to bear in mind that any cut-off score will be arbitrary and result in a loss
of information. It is thus better for future studies to keep the full continuum of scores and
respect the dimensional latent structure of the data [90].

Second, our nine-factor model showed initial evidence of measurement invariance
between parity groups. Thus, those who had previously given birth understood and
responded to CFQ items in the same way as participants who had not previously given
birth. Any variations in responses between those two groups will be due to real world
differences, rather than to a misspecification of the measurement model for one or the other
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group. This is especially important, provided our finding that nulliparous participants
scored higher than multiparous participants on several of the nine CFQ factors.

Data from both studies provide excellent support for the convergent and discriminant
validity of the CFQ. As predicted, the CFQ correlated most strongly with another measure
of fear of childbirth (W-DEQ-A), and less so with measures of depressed mood (EPDS),
trauma symptoms (PDS-5) and blood, injury, injection fears (MQ). In addition, correlations
with the CFQ were stronger for the W-DEQ-A (fear subscale) compared with the W-DEQ-A
(full scale). This was expected and supports our contention that the W-DEQ-A is not strictly
a measure of fear (i.e., includes multiple items more relevant to feelings of depressed
mood and other positive and negative emotions). Although the W-DEQ-A fear subscale
contains six items, only three truly reflect fear (i.e., afraid, tense and panic). The other
three (hopelessness, pain and lose control of myself) are not specifically fear items. The
weaker correlation between the CFQ and the W-DEQ-A (full scale) provides support for
the CFQ as a novel measure of fear of childbirth, with an emphasis on fear, and distinct
from the W-DEQ-A.

Furthermore, the nine factors of the CFQ have the potential to significantly add to
our knowledge about fear of childbirth. For example, the nine subscales of the CFQ,
identified through factor analysis, make it evident that pregnant people’s concerns about
childbirth encompass a broad range of potential fears, and that pregnant people who
prefer a caesarean birth have different concerns than those who prefer a vaginal birth.
Findings regarding the association of CFQ domains and mode of delivery preferences
are consistent with our predictions that those who strongly prefer a caesarean birth are
especially fearful of (a) the pain from a vaginal birth, and the possibility that they may
not receive sufficient pain medication during labour/delivery, and (b) the possibility that
something may go terribly wrong during labour/birth, and they or their infant may be
harmed or die. Conversely, pregnant people who strongly prefer a vaginal birth are, as
expected, more fearful of caesarean delivery and labour/birth related medical interventions
in general. The same pattern of results can also be observed in the intercorrelations among
the CFQ subscales. However, in contrast with our predictions, those who strongly prefer a
caesarean birth did not report higher levels of fear of damage to one’s body from a vaginal
birth was not supported.

In both studies, the lowest CFQ-W-DEQ-A subscale correlation was for the Fear of
caesarean birth subscale. The Fear of medical interventions subscale also correlated weakly
with the W-DEQ-A in both studies, although less so in study two (i.e., r = 0.33 and 0.38
in study two, and r = 0.10 and 0.03 in study one). This weak relationship between the
W-DEQ-A and these two CFQ subscales is likely a function of the fact that the CFQ is
unique among measures of fear of childbirth in its assessment of fears related to operational
(i.e., caesarean) delivery.

These finding highlight an interesting phenomenon, not easily assessed by previ-
ously available measures of fear of childbirth: that some pregnant people strongly prefer
a caesarean birth and are predominantly fearful of the perceived pain and/or danger
associated with vaginal delivery, whereas others strongly prefer a vaginal birth and are
predominantly fearful of medical interventions in general, and caesarean birth in par-
ticular. The link between fear of labour pain and a preference for caesarean delivery is
well-documented [60,91]. Very little is known about fears specific to those who prefer
vaginal birth. In this regard, the CFQ fills an important gap in our knowledge of the
childbirth fears most relevant to pregnant people who prefer a vaginal birth.

The only between-country (Canada and the United States) differences were for the
Fear of medical interventions and the Fear of caesarean birth subscales. This is an expected
finding as childbirth is a more medicalized experience in the United States in comparison
with Canada [92]. Previous research has shown that those who experience pregnancy in a
more medicalized birth culture report heightened fear of interventions and other fears that
are specific to hospital settings [93]. Consequently, one would expect pregnant people’s
fears of medical experiences in childbirth to be heightened.
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Another example, and a novel and important aspect of the CFQ, is the inclusion
of subscales measuring (a) pregnant people’s fears about negative, childbirth-related
changes to their appearance and sexual functioning, including Fear of loss of sexual
pleasure/attractiveness, and (b) Fear of embarrassment because of events occurring during
labour/delivery (e.g., fear of urinating in front of others). It is well known that becoming a
parent has a significant, and oftentimes negative, impact on one’s romantic relationship, in-
cluding one’s sexual relationship [94,95]. That this is a concern for pregnant people appears
well captured by the CFQ. That fears about a loss of sexual pleasure and attractiveness
are associated with a fear of embarrassment during labour/delivery is not surprising in
that both involve potential negative judgments by others, and potentially being seen in
ways that are perceived as unattractive by typical standards. Our findings demonstrate
that fears regarding embarrassment and sexual functioning/appearance are closely related
to fears about childbirth pain and bodily damage in the context of a vaginal delivery,
as well as harm or death to mum and baby during childbirth. It appears that pregnant
people associate pain from a vaginal birth with vaginal damage, and correspondingly with
negative changes to their sexual functioning and appearance, and embarrassing aspects of
labour/delivery.

4.1. Clinical Implications

Current measures of fear of childbirth fail to assess the full spectrum of perinatal
people’s childbirth related fears. Given that fear of childbirth has been associated with
several negative medical and social outcomes, an accurate assessment of these fears is
important and has implications for pregnant individual’s reproductive and mental health.
The development of an effective self-report measure of fear of childbirth will facilitate:
(a) the provision of appropriate treatment for those with these fears; (b) assessment of
specific aspects of perinatal people’s childbirth related fears; and (c) identification of fear of
childbirth as a potential psychosocial indication for a caesarean delivery. The new CFQ will
help to identify pregnant people’s specific childbirth concerns, which may be amenable to
education or a psychosocial intervention if more extreme.

4.2. Limitations

This study is limited by the fact that we collected data from two convenience samples
of pregnant people. We did not collect prospective data, nor did we collect data from
reproductive-aged people who were not pregnant. A further limitation is the fact that our
sample was English-speaking only, highly educated, and predominantly married/common-
law, and Caucasian. It is possible that responses to the CFQ may differ by culture, education,
and marital status. Until psychometric evaluations of the CFQ have been undertaken in
other cultural contexts, generalizability is, limited pregnant people similar to those in the
two studies reported here. Finally, online survey administration prevents the calculation of
response rates.

4.3. Future Directions

Future research would benefit from an evaluation of the CFQ among reproductive
aged people who are not pregnant, but may one day become pregnant or give birth, those
who are gender diverse, as well as reproductive-aged people who are biologically male.
The attitudes of biologically male people towards birth and fears concerning childbirth
have been shown to influence decision-making around mode of delivery [94]. Further, the
validity of the measure should be assessed in other cultural contexts beyond predominantly
Caucasian, English-speaking countries.

In our opinion, the most important next steps in the development of the CFQ are to:
(a) evaluate the test-retest reliability and sensitivity to change of the CFQ, and (b) assess
the CFQ as a screening tool for specific phobia of fear of childbirth (specific phobia is the
diagnostic category which has been put forth as the most appropriate classification of fear
of childbirth).
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5. Conclusions

The Childbirth Fear Questionnaire (CFQ) is a promising new instrument for the multi-
factorial assessment of fear of childbirth. Evidence of its reliability and validity has been
presented. We hope this new measure proves useful to identify pregnant people with
elevated fear of childbirth, and for future research into the fear of childbirth.
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Abstract: Background: Perinatal anxiety and related disorders are common (20%), distressing and
impairing. Fear of childbirth (FoB) is a common type of perinatal anxiety associated with negative
mental health, obstetrical, childbirth and child outcomes. Screening can facilitate treatment access
for those most in need. Objectives: The purpose of this research was to evaluate the accuracy of the
Childbirth Fear Questionnaire (CFQ) and the Wijma Delivery Expectations Questionnaire (W-DEQ) of
FoB as screening tools for a specific phobia, FoB. Methods: A total of 659 English-speaking pregnant
women living in Canada and over the age of 18 were recruited for the study. Participants completed
an online survey of demographic, current pregnancy and reproductive history information, as well as
the CFQ and the W-DEQ, and a telephone interview to assess specific phobia FoB. Results: Symptoms
meeting full and subclinical diagnostic criteria for a specific phobia, FoB, were reported by 3.3% and
7.1% of participants, respectively. The W-DEQ met or exceeded the criteria for a “good enough”
screening tool across several analyses, whereas the CFQ only met these criteria in one analysis and
came close in three others. Conclusions: The W-DEQ demonstrated high performance as a screening
tool for a specific phobia, FoB, with accuracy superior to that of the CFQ. Additional research to
ensure the stability of these findings is needed.

Keywords: perinatal mental health; anxiety disorders; perinatal anxiety; fear of childbirth; screening

1. Introduction

Anxiety and anxiety-related conditions are the most prevalent of all psychiatric dis-
orders [1,2]. A third of the adult population will suffer from one or more anxiety or
anxiety-related disorder at some time in their life [1]. This is significantly greater than the
prevalence of mood disorders (i.e., depressive and bipolar disorders) at 21.4% [1]. Women
are also 1.5 times as likely as men to suffer from anxiety or anxiety-related condition [1,2]. A
recent meta-analysis indicates that one in five pregnant and postpartum people suffer from
one or more anxiety or anxiety-related disorder during pregnancy or postpartum [3]. This
is significantly more than perinatal depression, where six to twelve percent of pregnant
and postpartum people suffer from an episode of major depression during the perinatal
period [4,5].

Anxiety and anxiety-related disorders are associated with substantial indirect costs re-
lated to functional impairment (e.g., diminished work capacity, unemployment) [4]. People
with these conditions are significantly more impaired with respect to social, emotional and
physical functioning compared with non-anxious individuals [6]. Anxiety and its related
disorders are associated with high levels of health care service utilization [7–11].

Some level of maternal prenatal anxiety (i.e., dimensional anxiety not necessarily
associated with a diagnosis) is a normal aspect of pregnancy for many, if not most, pregnant
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people and unlikely to negatively impact fetal or obstetric outcomes [12]. Maternal prenatal
anxiety has, despite various methodological challenges and limitations [12–15], been associ-
ated with a number of adverse pregnancy outcomes such as preterm delivery, miscarriage,
preeclampsia and low birth weight [12,16–19], as well as some negative effects on the de-
veloping infant, including small differences in brain development and attention, and small
effects on infant temperament and emotion-regulation [12–15,20–22]. Prenatal maternal
anxiety is also a strong risk factor for postpartum depression, even after controlling for
prenatal depression [23–26]. Anxiety and their related disorders, specifically, were also
found to be associated with deleterious fetal, infant and maternal outcomes, including preg-
nancy complications and preterm birth, spontaneous abortions, neonatal morbidity and
lower birth weight [27–31]. For example, mothers with postpartum obsessive-compulsive
disorder were found to be less confident and sensitive in mother-infant interactions than
mothers without obsessive-compulsive disorder [32]. Additionally, maternal postpartum
social anxiety disorder was associated with reduced cognitive and language abilities in
offspring [33]. Overall, maternal anxiety disorders are predictive of anxiety disorders in
offspring [34].

There are a number of domains of anxiety (i.e., content areas) that are a particular focus
among perinatal people. These include obsessive compulsive disorder (OCD), in which
the focus of the obsessions (a core feature of OCD) is on harm coming to one’s infant [35],
post-traumatic stress disorder (PTSD) subsequent to traumatic childbirth [36], a fear of
needles or other medical procedures (e.g., instrumental or surgical birth) [37], pregnancy-
specific anxiety (i.e., high anxiety related to the wellbeing of one’s pregnancy [38]) and fear
of childbirth (FoB) [39]. FoB is the focus of the current study.

FoB is common among people with childbearing potential (i.e., people who are preg-
nant, may become pregnant or who have already given birth). In the most comprehensive
systematic review and meta-analyses of FoB in pregnant women conducted to date, the
worldwide pooled prevalence of FoB was estimated at 14% (95% CI 0.12–0.16) [40]. The
study was based on data from 29 primary studies and included a total of 853,988 pregnant
women. Prevalence estimates from individual studies varied significantly from 3.7 to 43%.
Of concern is that there was a high level of between-study heterogeneity, not explained via
sensitivity and subgroup analyses. Unexplained variability in prevalence estimates may
be a result of the significant methodological variability across studies (e.g., variability in
cut-scores and measurement tools). Historically, FoB was not conceptualized as a diag-
nosable mental health condition but rather a form of dimensional psychological distress
characterized by fear and anxiety and assessed via a self-report inventory [40]. When
mental health difficulties are assessed using self-report questionnaires, prevalence esti-
mates tend to be much higher than when formal diagnostic criteria are employed [41–43].
For example, all of the studies included in this meta-analysis of prevalence employed
self-report questionnaires and not diagnostic interviews. The one study in which diagnostic
criteria were clearly employed also, as expected, reported a much lower prevalence of FoB
(3.7%) compared with the meta-analysis as a whole [39].

FoB can be highly distressing and associated with various psychosocial, mental health,
obstetrical, childbirth and child-related outcomes [44–47]. For some, FoB is so intense as
to lead to delaying or avoiding pregnancy and pregnancy termination, even among those
who wish to bear children [48–50]. Obstetrical and birth complications include increased
requests for epidural anesthesia during labor [49,50], longer labors [51–53] and a higher
likelihood of emergency and planned cesarean section (CS) [52,54–59]. For example, fear of
vaginal birth is consistently associated with a preference for cesarean birth, and severe fear
of vaginal birth has been associated with a greater likelihood of a cesarean birth without
medical indications [52,60–62].

There is also a higher likelihood of negative birth experiences among women with
a fear of childbirth [63,64], especially if the woman delivers by emergency CS or instru-
mental vaginal delivery [51,65]. There is also an association between FoB and mental
health difficulties, including postnatal depression, specific phobia and PTSD [66–69]. In
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particular, there is a strong association between previous negative birth experiences and/or
traumatic births and FoB [69]. History of prior operative or instrumental delivery was
also associated with higher levels of FoB [57,58,70], with the odds of FoB increasing with
the number of obstetric complications experienced during a previous pregnancy [65].
Women with a previous negative birth experience are five times more likely to experi-
ence FoB in a subsequent pregnancy [65]. Although most studies have found a positive
relationship between parity and FoB, with higher levels of childbirth fear reported by
nulliparous compared with multiparous women [45,47,50,58,70–73], there is some evidence
that the most severe levels of FoB are experienced by multiparous women [39]. A range of
socio-demographic variables are associated with higher levels of childbirth fear including
lower educational attainment, younger age [74,75], low social support [61,76], dissatis-
faction with partner or support received from partner [60,74], mental health variables
such as higher anxiety and stress [54,57,60,72,74,76], history of depression and depres-
sion during pregnancy [61,74,77,78], low confidence in one’s ability to cope with labour
and birth [61,74,77,78] and history of abuse [45,76,79]. Higher levels of fatigue during
pregnancy [80] and lower self-rated health [81] were also associated with higher levels
of FoB.

The lack of a clear diagnostic classification for FoB is problematic because, in the
absence of diagnostic criteria, it may be difficult to determine which questionnaire-based
cut-scores may best represent clinically meaningful fear meriting treatment. Specifically,
to merit the diagnosis of an anxiety disorder, symptoms must be clinically distressing
or functionally impairing [82]. Although not yet fully established, a specific phobia
may be the most appropriate diagnostic category for FoB, in particular for nulliparous
people [54,83–85]. A specific phobia is a fear and avoidance of circumscribed objects
and situations (e.g., insects, animals, heights, blood, injections). Given that FoB is a cir-
cumscribed fear with symptoms and features closely resembling those of other specific
phobias, it was proposed as perhaps the most appropriate diagnostic classification for
FoB [54,83–85]. Further, tokophobia (severe FoB) is classified in the International Classifica-
tion of Diseases-11 as a phobic anxiety disorder [86]. Although other candidate disorders
include PTSD (among multiparous people), health anxiety disorder, social anxiety disorder
and generalized anxiety disorder, at present, the extant evidence suggests that specific
phobia is a very reasonable place to start. In the only study to evaluate this systematically
(N = 106), 8.5% of study participants (a general sample of nulliparous pregnant women
in Sweden) were found to meet the Diagnostic and Statistical Manual of Mental Disor-
ders, fifth edition (DSM-5) diagnostic criteria for specific phobia FoB [83]. Although small
(N = 106), this is also the only study published to date to assess any self-report measure of
FoB as a potential screening tool for diagnosable FoB [83]. In this study, a Wijma Delivery
Expectancy Questionnaire (W-DEQ) score of ≥85 was found to be the optimal cut-off score
for identifying FoB, with excellent sensitivity (100%), specificity (93.8%) and agreement be-
tween the W-DEQ A and the SCID-5 (specific phobia; Cohen’s Kappa coefficient, κ = 0.720).
Determining appropriate cut-scores for self-report measures of FoB can be aided via studies
in which diagnostic interviews for a specific phobia, FoB, were also employed, and screen-
ing metrics evaluated. In the absence of this, it is difficult to determine if cut-scores based
on other approaches (e.g., the top 25% of scores) actually represent clinically meaningful
distress and/or impairment in functioning. Given the above, we opted, in this study, to
focus our attention on FoB diagnosable as a form of specific phobia.

Our study team recently developed a new measure of FoB: The Childbirth Fear Ques-
tionnaire (CFQ) [87]. The CFQ was designed to overcome the limitations of existing
measures and as a screening tool for FoB. Existing measure frequently omit important
domains of FoB [56,70,75,88–95], include non-fear related items [88,90,92,94–97], are too
brief to encompass the full FoB experience (e.g., 1–2 items only) [56,70,75,91], or include
too few items per subscale to achieve stability [92,98]. We developed the CFQ to cover
the full range of domains of FoB with a view to enabling the identification of specific fear
domains to be targeted in treatment. We also sought to develop a measure that would
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function well as a screening tool for diagnosable FoB. Screening represents a critical step in
the pathway to treatment [99]. Although diagnostic assessments by trained professionals
are the gold standard for providing mental health diagnoses, they are both expensive and
time-consuming. Consequently, more rapid and cost-effective screening is essential for
identifying those suffering from clinically meaningful FoB. Without screening, those suffer-
ing may fail to be identified and, as a result, fail to receive evidence-based care [100]. The
CFQ was evaluated in two separate samples, with both an exploratory and a confirmatory
factor analysis. The psychometric properties of the CFQ are strong, and two manuscripts
pertaining to this measure were published, with a third currently under review [71,87,101].

The primary objective of this research was to evaluate the screening accuracy of the
CFQ for subclinical and full criteria specific phobia, FoB. A secondary objective was to
compare the screening accuracy of the CFQ to the screening accuracy of the W-DEQ. Given
known differences in FoB between nulliparous and multiparous people [39,71,72], we
also elected to report the screening accuracy of the CFQ and the W-DEQ separately for
nulliparous and multiparous participants. As a further distinction, we also reported the
accuracy of the CFQ and the W-DEQ separately for those primarily fearful of vaginal birth
and those primarily fearful of cesarean birth. We hypothesized measures of FoB might
perform differently for people whose primary fears relate to vaginal delivery compared
to those whose primary fears relate to medical and surgical interventions (i.e., cesarean
birth) [101]. We chose the W-DEQ as the comparator measure because: (a) the W-DEQ is the
most commonly used measure to assess FoB and has broad international acceptance [46];
(b) the W-DEQ is the only measure of FoB to be evaluated as a screening tool for a specific
phobia, FoB [46]; and (c) the CFQ was developed with a view of overcoming some of
the limitations of the W-DEQ (i.e., the inclusion of non-fear-related items, and a failure
to assess all of the relevant FoB content domains) [87]. In contrast with the W-DEQ,
the CFQ assesses a broader range of FoB content areas, includes only fear-related items,
and includes a measure of interference, making it more similar to a diagnostic measure
(i.e., mental health diagnoses require either distress or interference in order for a diagnosis
to be given).

2. Materials and Methods

This paper reports on a secondary analysis of a larger dataset, for which detailed
methods were published [87].

2.1. Ethics

This research received ethical approval from the Behavioral Research Ethics Board of
the University of British Columbia. All participants provided informed, written consent
prior to participation.

2.2. Participants

All English-speaking, pregnant individuals over the age of 18 and residing in Canada
were eligible to take part in this study. In total, 881 participants took part in the online
questionnaire between 11- and 46-weeks’ gestation (an average of 35 weeks). Primary data
collection took place between August 2016 and November 2019.

2.3. Procedures

Perinatal people were directed to the online survey via the study advertisement posted
on online forums and social media pages frequented by pregnant women (e.g., pregnancy-
related Facebook groups and websites). Participants who completed the survey were
entered into a draw with the chance to win one of seven CAD 150 prizes.

2.4. Measures

Demographic (e.g., age, education, marital status, income, race/ethnicity and country
of residence), pregnancy (e.g., number of fetuses and method of conception) and repro-
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ductive history (e.g., the number of prior pregnancies, births, miscarriages and vaginal
and cesarian deliveries) was collected via self-report. Participants were also asked about
their delivery preferences using a single question. Scoring for this item was based on a
7-point Likert-type scale ranging from “I have a very strong desire for a vaginal birth” (0) to
“I have a very strong desire for a cesarian birth” (6). The center of the scale (3) was “I have
no preference either way”.

The Childbirth Fear Questionnaire (CFQ) [87] is a recently developed, 40-item, self-
report measure used to assess fear of childbirth. The 40 items are scored on a Likert-type
scale ranging from 0 (no fear) to 4 (extreme fear), and measuring nine, frequently reported
dimensions of FoB. The 40-item CFQ fear dimensions include (1) fear of loss of sexual
pleasure or attractiveness (SEX), (2) fear of pain from a vaginal birth (PAIN), (3) fear of
medical intervention (INT), (4) fear of embarrassment (SHY), (5) fear of harm to the baby
(HARM), (6) fear of cesarean birth (CS), (7) fear of mom or baby dying (DEATH), (8) fear
of insufficient pain medication (MEDS), (9) fear of body damage from a vaginal birth
(DAMAGE). The dimensions are scored by taking the average of the item scores within
that dimension (range = 0–4). The CFQ also includes an additional 8-item Interference scale
with items covering multiple life domains. For the Interference scale, participants are asked
to rate, from 0 (no interference) to 4 (extreme interference), how much their FoB interfered
with various aspects of their life. Each of the eight items asked about interference with a
different life domain (i.e., interference with one’s relationships with one’s partner/spouse,
family members, prenatal caregivers and others, as well as interference with one’s work life,
leisure activities and preparation for the new baby). The CFQ total score includes only the
40 fear items and is scored as the mean of the subscale scores (range = 0–4). The Interference
scale is scored separately. Consequently, the CFQ produces a fear score and an interference
score. Initial validation of the CFQ produced a Cronbach’s alpha reliability coefficient of
0.94 for the overall scale and a range between 0.76 and 0.94 for the individual subscales [71].
The CFQ demonstrated good convergent and discriminant validity when comparing the
associations between the CFQ with other measures of FoB. Evidence suggests that the CFQ
is accurate in detecting group differences between pregnant people in relation to delivery
mode preference and parity.

The Wijma Delivery Expectancy Questionnaire (W-DEQ-A) [90]. The W-DEQ-A is a
33-item questionnaire. Items are scored on a 0–5 Likert type scale ranging from 0 (extremely)
to 5 (not at all). The minimum and maximum scores of the questionnaires are 0 and 165,
with higher scores reflecting higher levels of fear. The psychometric properties of the
W-DEQ-A are well established [94,102]. The internal consistency reliability in the present
sample was 0.92. In addition to the W-DEQ-A total score, there are data to support the
administration of a 6-item fear scale, which were found to be highly correlated with the full
scale and several other important outcomes [103].

The Diagnostic Assessment Research Tool (DART v1.03.16) [104]. The DART (v1.03.16)
is a modular, semi-structured interview designed for the assessment of DSM-5 diagnoses.
Although the DART remains early in its development, psychometric evidence to date
strongly supports the interrater reliability and construct (convergent and discriminant)
validity of the measure as a diagnostic interview for DSM-5 disorders [105]. We used
the specific phobia section of the DART to assess specific phobia, fear of childbirth, in
this study. Minor wording modifications were made to orient the interview exclusively
to fear of childbirth. Interviewers were research assistants, graduate students in clinical
psychology and the principal investigator, and were trained and supervised by the principal
investigator. Participants’ responses were classified as indicating full criteria diagnosis,
a subclinical diagnosis, or no diagnosis of specific phobia, FoB. Subclinical diagnoses
are those in which all disorder criteria are endorsed other than the distress/impairment
criteria (i.e., the symptoms do not cause clinically significant distress or life impairment).
In the context of specific phobia, FoB, this implies that those who reported symptoms
meeting the criteria for a subclinical specific phobia reported high levels of consistent and
persistent fear of childbirth, but these symptoms failed to cause clinically significant distress
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or impairment in functioning. Because FoB appears to exist on a continuum from mild
(i.e., most pregnant people experience some, at least low levels, of FoB) to severe (for
some, it may be debilitating), it may be important to identify and offer services to pregnant
people with subclinical levels of specific phobia, FoB, as well as those who report symptoms
meeting full diagnostic criteria.

2.5. Data Analysis Strategy

All analyses were carried out in R v.4.1.1 [106] and SPSS v.24 [107].
The precision of estimates of a diagnostic accuracy study depends on the prevalence

of the condition in the sample [108]. The lower the prevalence, the larger the number
of participants with cases needed to precisely estimate metrics such as sensitivity and
specificity, as lower prevalence results in estimated metrics that can be unreliable and
imprecise [109]. For these reasons, we conducted an assessment of screening accuracy for
both subclinical and full criteria diagnoses of specific phobia, FoB. Specifically, we began
by comparing cases with a diagnosis meeting the full criteria for a specific phobia, FoB, to
the remainder of the sample. However, due to small numbers of cases meeting full criteria,
we also compared cases of full and subclinical criteria to the remainder of the sample.

Given the data indicating that childbirth fears may differ among nulliparous and
multiparous people [72], we felt it was important to provide information about screening
accuracy for each group separately. We have also provided screening accuracy data for
the CFQ (total scores) with and without the Interference subscale included. We sought to
investigate whether the interference subscale would improve screening accuracy. Screening
accuracy was determined by using cutpoints of the scales to identify participants likely to
have a specific phobia, FoB, compared to the results of the Diagnostic Assessment Research
Tool for each participant.

To determine optimal cutpoints, we used the “cutpointr” [110] package in R. Cutpoints
were estimated by maximizing the Youden’s J index using 1000 bootstrap replicates. The
returned optimal cutpoint and its associated area under the curve (AUC), sensitivity,
specificity, Youden’s J index, negative predictive value (NPV) and positive likelihood ratio
(LR+) were the means of these metrics across all 1000 replicates. This whole process was
bootstrapped 100 times to validate the out-of-sample performance. These “out of bag” or
oob estimates are reported in the Results. To evaluate if specific combinations of items might
be better predictors, we also used logistic regressions of each outcome (subclinical and full
criteria diagnoses of specific phobia, FoB, and for those primarily fearful of vaginal birth and
those primarily fearful of a cesarean birth) against all of the CFQ subscales. Non-significant
subscales (p < 0.1) were removed from the models, and model predictions in the form
of probabilities between 0 and 1 were calculated for each participant. These predicted
probabilities were then subjected to the same cutpoint analysis as the subscales described
above. Predicted probabilities of FoB can be calculated from the estimated log-odds
(β) using the formula below.

P(FoB) =
1

1 + e−(β0+β1x1+...)

For all assessments of screening accuracy, we also sought to evaluate the screening
accuracy of the CFQ and the W-DEQ against the criteria for a “good enough” screening tool
proposed by Fairbrother and colleagues [111]. They propose that, in order for a screening
tool to be deemed sufficiently accurate for use in clinical settings, it should meet certain
minimum standards of accuracy, including an AUC of 0.8 or greater, a Youden’s J index
of 0.5 or more (J = 0.05 when sensitivity and specificity both equal 0.75), a NPV of 0.8 or
greater, and a LR+ of 4.0 or more. An LR+ of 4.0 means that with a positive test result,
one is 25% more likely to have the condition in question compared with the baseline
probability of having the condition [112]. Any recommendations regarding the accuracy
and clinical utility of the CFQ and the W-DEQ is based on how well they perform in relation
to these criteria.

126



IJERPH 2022, 19, 4647

3. Results

3.1. Participants

A total of 659 pregnant people participated in Subclinical and full criteria diagnoses of
specific phobia in this study. Participants ranged in age from 21 to 49 (M = 32.9, SD = 4.10).
Of these, 270 (48%) were nulliparous at the time of participation, and 296 (52%) were
multiparous. Information pertaining to participant demographics, current pregnancy and
reproductive history is provided in Table 1. Means and standard deviations for the CFQ
and the W-DEQ are reported in Table 2.

Table 1. Participant demographic information and reproductive information (N = 659).

Demographic Variables

Percentage n

Married or cohabitating 93.3% 613
Cis-gender female 99.1% 652
Some postsecondary education 94.4% 623
European heritage 76.3% 502
English spoken at home 95.4% 629

Current Pregnancy

Singleton pregnancy 97.7% 642
Weeks pregnant: M (SD) 34.6 (2.1) 497
Pregnancy complications 30.8% 202

Reproductive History

Prior births 52.3% 296
Prior vaginal birth 51.2% 198
Prior cesarean birth 17.7% 66
Prior pregnancy loss < 20 weeks 40.6% 157
Prior pregnancy loss > 20 weeks 1.3% 5

Table 2. Means (M) and standard deviations (SD) for the Childrbith Fear Questionnaire (CFQ; total
and subscales) and the Wijma Delivery Expectations Questionnaire (W-DEQ).

Full Sample
M (SD)

Nullips Only
M (SD)

Multips Only
M (SD)

CFQ Total 1.11 (0.59) 1.23 (0.61) 1.02 (0.56)
CFQ Interference 0.42 (0.47) 0.44 (0.47) 0.39 (0.45)
W-DEQ 55.44 (23.76) 59.07 (22.77) 52.8 (24.09)

Note: CFQ Total and CFQ Interference scores are mean items scores (i.e., out of a possible 0–4). W-DEQ scores are
for the total out of 33 items.

3.2. Prevalence of Specific Phobia, Fear of Childbirth

Twenty-two (3.3%) participants reported symptoms meeting full diagnostic criteria
for a specific phobia, fear of childbirth, and 47 (7.1%) reported symptoms meeting sub-
clinical criteria for a specific phobia, fear of childbirth. When segregated by parity, fewer
(1.9%) nulliparous participants met the full criteria for specific phobia compared with
multiparous participants (5.1%). However, similar proportions of nulliparous and multi-
parous participants met subclinical criteria for a specific phobia, fear of childbirth (6.3 and
6.8%, respectively).

3.3. ROC Curves and Diagnostic Accuracy

We present the initial screening metrics for the CFQ and the W-DEQ in Tables 3–5, with
corresponding ROC curves presented in Figures 1–3 in the manuscript with supplementary ROC
curves presented in the Supplementary Material in Figures S1–S9 (see Supplementary Material).
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Figure 1. Receiver operating characteristic (ROC) curves for the Childbirth Fear Questionnaire (CFQ)
and the Wijma Delivery Expectations Questionnaire (W-DEQ) for the full sample (full diagnostic
criteria ONLY).

Figure 2. ROC curves for the CFQ and the W-DEQ for the full sample (subclinical and full diagnostic
criteria combined).
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Figure 3. ROC curves for the CFQ (Total and Interference subscale scores) and the W-DEQ (subclinical
and full diagnostic criteria combined).

In Table 3, screening metrics are provided for the CFQ (both with and without the
Interference Subscale) and the W-DEQ for a specific phobia, FoB, full criteria across parity
groups. In Table 4, we present the same findings, but for a specific phobia, FoB, full criteria
and subclinical were combined. In Table 5, we present the screening metrics for the CFQ
(including the Interference Subscale) and the W-DEQ across parity groups, separately for
those primarily fearful of vaginal birth and those primarily fearful of cesarean birth. For
this table, there were not enough cases to present the screening accuracy of the W-DEQ for
fear of cesarean birth. Consequently, only the W-DEQ screening accuracy for fear of vaginal
birth was provided. Given the smaller samples available for this final analysis, screening
metrics are provided for subclinical and full diagnostic criteria cases combined.

Table 3. Receiver operating characteristic (ROC) results for the Childbrith Fear Questionnaire
(CFQ) and the Wijma Delivery Expectations Questionnaire (W-DEQ) across parity (full diagnostic
criteria ONLY).

Prevalence AUC J Cutpoint Sensitivity Specificity NPV LR+

CFQ Total Scores
Full sample 3.3% 0.63 0.11 1.17 0.56 0.55 0.97 1.24

Nulliparous only 1.9% 0.45 0.45 1.34 0.60 0.45 0.98 1.09
Multiparous only 5.0% 0.67 0.17 1.05 0.60 0.57 0.96 1.40

CFQ Total &
Interference

Subscale Scores

Full sample 3.3% 0.62 0.10 1.13 0.53 0.57 0.97 1.23
Nulliparous only 1.9% 0.56 0.23 0.69 1.00 0.23 1.0 1.30
Multiparous only 5.0% 0.69 0.35 1.63 0.47 0.89 0.97 4.27

W-DEQ
Full sample 3.9% 0.82 0.43 78.87 0.62 0.81 0.98 3.26

Nulliparous only 2.5% 0.88 0.69 95.37 0.75 0.94 0.99 12.50
Multiparous only 5.9% 0.83 0.53 76.56 0.70 0.83 0.98 4.12

Note: Cut scores for the CFQ are mean items scores (i.e., out of a possible 0–4). W-DEQ cut scores are for the
total out of 33 items; AUC = Area under the curve; J = Youden’s J Index; NPV = Negative predictive value;
LR+ = Positive likelihood ratio.
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Table 4. ROC Results for the Childbrith Fear Questionnaire (CFQ) and the Wijma Delivery Expecta-
tions Questionnaire (W-DEQ) across parity (subclinical and full diagnostic criteria combined).

Prevalence AUC J Cutpoint Sensitivity Specificity NPV LR+

CFQ Total Scores
Full sample 10.0% 0.72 0.29 1.18 0.29 0.69 0.90 0.94

Nulliparous only 8.0% 0.75 0.30 1.46 0.66 0.64 0.96 1.83
Multiparous only 12.0% 0.71 0.26 1.13 0.63 0.63 0.93 1.70

CFQ Total &
Interference

Subscale Scores

Full sample 10.0% 0.73 0.30 1.13 0.69 0.61 0.95 1.77
Nulliparous only 8.0% 0.77 0.37 1.38 0.71 0.66 0.96 2.09
Multiparous only 12.0% 0.73 0.30 1.05 0.67 0.63 0.93 1.81

W-DEQ Total
Scores

Full sample 9.0% 0.79 0.47 73.59 0.68 0.79 0.96 3.24
Nulliparous only 7.0% 0.68 0.26 81.51 0.44 0.82 0.95 2.44
Multiparous only 11.0% 0.88 0.53 70.62 0.74 0.79 0.96 3.52

Note: Cut scores for the CFQ are mean items scores (i.e., out of a possible 0–4). W-DEQ cut scores are for the
total out of 33 items; AUC = Area under the curve; J = Youden’s J Index; NPV = Negative predictive value;
LR+ = Positive likelihood ratio.

Table 5. ROC Results for the Childbrith Fear Questionnaire (CFQ; Total and Interference subscale
scores) and the Wijma Delivery Expectations Questionnaire (W-DEQ), separately for fear of vaginal
and fear of cesarean birth (subclinical and full diagnostic criteria combined).

CFQ Total & Interference Subscale Scores

Prevalence AUC J Cutpoint Sensitivity Specificity NPV LR+

Fear of
Vaginal Birth

Full sample 3.2% 0.81 0.43 1.38 0.71 0.72 0.99 2.54
Nulliparous only 1.5% 0.88 0.67 1.42 1.00 0.67 1.00 3.03
Multiparous only 4.1% 0.80 0.44 1.38 0.67 0.77 0.98 2.91

Fear of
cesarean birth

Full sample 6.9% 0.71 0.27 1.04 0.73 0.54 0.96 1.59
Nulliparous only 4.9% 0.78 0.49 1.51 0.77 0.72 0.98 2.75
Multiparous only 8.6% 0.73 0.39 0.94 0.84 0.55 0.97 1.87

W-DEQ

Prevalence AUC J Cutpoint Sensitivity Specificity NPV LR+

Fear of
Vaginal Birth

Full sample 4.2% 0.86 0.56 78.87 0.74 0.83 0.99 4.35
Nulliparous only 2.5% 0.73 0.70 96.36 0.75 0.95 0.99 15.0
Multiparous only 5.3% 0.92 0.70 75.24 0.89 0.81 0.99 4.68

AUC = Area under the curve; J = Youden’s J Index; NPV = Negative predictive value; LR+ = Positive likelihood ratio.

In these preliminary ROC analyses, the W-DEQ evidenced the highest level of screen-
ing accuracy, meeting or exceeding the criteria for a “good enough” screening tool across
several analyses. Specifically, when comparing those reporting symptoms meeting full
diagnostic criteria for a specific phobia, FoB compared to the remainder of the sample, the
W-DEQ met or exceeded the “good enough” criteria for both nulliparous and multiparous
participants and came close to meeting these criteria for the full sample. When comparing
those who reported symptoms meeting full or subclinical diagnoses with the remainder
of the sample, the W-DEQ exceeded the criteria for a “good enough” screening tool for
multiparous participants (in general and among those primarily fearful of a vaginal birth),
as well as for all participants primarily fearful for a vaginal birth.

The CFQ only met or exceeded the criteria for a “good enough” screening tool for
nulliparous participants primarily fearful of vaginal birth. When comparing those reporting
symptoms meeting full or subclinical diagnoses with the remainder of the sample, the
CFQ came close to meeting the criteria for a “good enough” screening tool for nulliparous
participants in general, for nulliparous participants primarily fearful of cesarean birth, and
for those primarily fearful of a vaginal birth (full sample).

However, cutpoints from the predicted probabilities of the logistic regressions per-
formed much better for the sample as a whole and across nulliparous and multiparous
participants separately. Specifically, among nulliparous participants, the INT, CS and In-
terference subscale emerged as significant predictors, resulting in screening metrics that
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exceeded the criteria for a “good enough screening tool”. The logistic regression predicting
fear of vaginal birth (nulliparous participants only) included too few positive cases (n = 4)
to accurately estimate logistic regression parameters. Fear of cesarean birth was predicted
by the INT and CS subscales, with screening metrics again exceeding those required for a
“good enough” measure. Among multiparous participants, diagnostic status was predicted
by the CFQ SEX, PAIN and the Interference subscales. In this analysis, findings fell very
slightly below those of a “good enough” measure (i.e., AUC = 0.84; Youden’s J Index = 0.42).
Among multiparous participants with predominantly a fear of vaginal birth, SEX, PAIN,
HARM, CS, DEATH and the Interference scale significantly predicted diagnostic status. In
this case, the screening metrics exceeded the requirements of a “good enough” screening
tool. In the case of participants primarily fearful of cesarean birth, only SEX and the Interfer-
ence subscale significantly predicted diagnostic status. Screening metrics fell slightly below
that required for a “good enough” screening tool (i.e., AUC = 0.79; Youden’s index = 0.41).
Findings from these analyses are presented in Tables 6 and 7 and Figure 3.

Table 6. Results of logistic regressions on Chidbirth Fear Questionnaire (CFQ) subscales for nulli-
parous participants.

SP Diagnostic Status Dichotomized
(FULL&SUB versus NOT)–Reduced Model

Fear of CS Birth Dichotomized
(FULL&SUB versus NOT)–Reduced Model

Predictors Log-Odds CI p Log-Odds CI p
(Intercept) −6.23 −8.18–−4.69 <0.001 −8.96 −13.09–−6.18 <0.001
INT 1.31 0.48–2.22 0.003 1.31 0.32–2.43 0.01
CS 0.62 0.09–1.19 0.03 1.57 0.68–2.71 0.002
INTERFERENCE 1.01 0.08–1.97 0.03
Observations 267 267
R2 Tjur 0.25 0.27
AUC 0.87 0.94

Cases correctly classified:

• 11/13 positive cases
• 214/254 negative cases

Optimal cutpoint 0.10 0.12
Youden’s index 0.51 0.65
Sensitivity 0.69 0.80
Specificity 0.82

Cases correctly classified:

• 16/22 positive cases
• 206/245 negative cases

0.85

Note: Formulas for predicted probability for individual (i): P(FoBi) = 1
1+e− , P(FoCBi) = 1

1+e− ; Full = Full
clinical diagnostic criteria; SUB = Subclinical diagnostic criteria; SP = Specific phobia; CI = Confidence interval;
AUC = Area under the curve; FoB = Fear of childbrith; FoCB = Fear of cesarean birth; INT = Fear of medical
intervention; CS = Fear of ceserean section.

Table 7. Results of logistic regressions on CFQ subscales for multiparous participants.

SP Diagnostic Status
Dichotomized (FULL&SUB

versus NOT)–Reduced Model

Fear of Vaginal Birth
Dichotomized (FULL&SUB

versus NOT)–Reduced Model

Fear of Cesarean Birth
Dichotomized (FULL&SUB

versus NOT)–Reduced Model

Predictors Log-Odds CI p Log-Odds CI p Log-Odds CI p
(Intercept) −3.83 −4.86–−2.96 <0.001 −5.89 −8.38–−4.02 <0.001 −3.25 −4.07–−2.54 <0.001
SEX −1.1 −1.96–−0.36 0.007 −0.72 −1.59–0.01 0.074
PAIN 0.76 0.33–1.21 0.001 1.03 0.39–1.75 0.003
HARM 1.29 0.08–2.61 0.044
CS −0.79 −1.65–−0.05 0.049
DEATH −1.02 −2.18–−0.01 0.063
INTERFERENCE 2.48 1.66–3.39 <0.001 2.43 1.09–4.00 0.001 2.31 1.48–3.21 <0.001
Observations 291 291 291
R2 Tjur 0.24 0.239 0.16
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Table 7. Cont.

SP Diagnostic Status
Dichotomized (FULL&SUB

versus NOT)–Reduced Model

Fear of Vaginal Birth
Dichotomized (FULL&SUB

versus NOT)–Reduced Model

Fear of Cesarean Birth
Dichotomized (FULL&SUB

versus NOT)–Reduced Model

Predictors Log-Odds CI p Log-Odds CI p Log-Odds CI p
AUC 0.84 0.92 Cases correctly

classified:

• 9/12 positive
cases

• 249/279
negative cases

0.79
Optimal
cutpoint 0.15 0.07 0.10

Youden’s index 0.42 0.67 0.41
Sensitivity 0.62 0.77 0.61
Specificity 0.82

Cases correctly
classified:

• 21/34 positive
cases

• 215/257
negative cases 0.90 0.80

Cases correctly
classified:

• 17/25 positive
cases

• 214/266
negative cases

Formula for predicted probability for individual (i): P(FoBi) = 1
1+e−(−3.83−1.1·SEXi+0.76·PAINi+2.48·Inter f erencei )

,

P(FoVBi) = 1
1+e−(−5.89+1.03·PAINi+1.29·HARMi−0.79·CSi−1.02·DEATHi+2.43·Inter f erencei )

, P(FoCBi) =

1
1+e−(−3.25−0.72·SEX+2.31·Inter f erencei )

; Full = Full clinical diagnostic criteria; SUB = Subclinical diagnostic crite-
ria; SP = Specific phobia; CI = Confidence interval; AUC = Area under the curve; FoB = Fear of childbrith;
FoVB = Fear of vaginal birth; FoCB = Fear of ceserean birth; INT = Fear of medical intervention; SEX = fear of loss
of sexual pleasure or attractiveness; PAIN = fear of pain from a vaginal birth; HARM = fear of harm to the baby;
CS = Fear of cesarean section; DEATH = fear of mom or baby dying.

4. Discussion

4.1. FoB: General Comments

The current study contributes to our general understanding of FoB. First, while similar
proportions of nulliparous and multiparous participants met subclinical criteria for a
specific phobia, a higher proportion of multiparous participants (5.1%) met full criteria for
specific phobia compared to nulliparous participants (1.9%). Thus, a greater proportion
of multiparous birthing people reported more distress and impairment related to their
FoB symptoms than nulliparous birthing people. Previous research suggests that, overall,
nulliparous women may experience higher levels of FoB than multiparous women but that
the most severe levels of FoB are experienced by multiparous women [39,47,50,71,72,113].
Furthermore, a history of prior birth experiences, and specifically negative birth experiences,
may increase the likelihood of women experiencing more severe FoB in a subsequent
pregnancy [39,57,69,70].

Additionally, our study points to important differences between the fear domains most
relevant to multiparous and nulliparous birthing individuals. Specifically, for nulliparous
participants, fear of cesarean birth and other medical interventions predominated. For
multiparous participants, however, a fear of harm to one infant and fear of pain during
a vaginal birth emerged. It is likely that the specific fears experienced by multiparous
birthing people stem from their previous childbirth experiences. Thus, psychoeducation
and interventions given to birthing people suffering from distressing and/or impairing
levels of FoB need to take parity into account. Additional research is necessary to further
understand how multiparous birthing people’s FoB may be based on realistic fears and
experiences (e.g., a knowledge that they are more sensitive to pain or traumatic vaginal
birth experiences).

4.2. Screening for FoB

In the current study, strong support was found for both the CFQ and the W-DEQ as
screening tools for a specific phobia, FoB. Specifically, the CFQ (once specific subscales
were identified via logistic regression) and the W-DEQ either met or exceeded the criteria
for a “good enough” screening tool across multiple comparisons. These findings provide
encouraging support for the CFQ and the W-DEQ as screening tools for diagnosable FoB.

In the first set of analyses of the full measure, the CFQ performed less well than the
W-DEQ. However, once the CFQ subscales were selected, using logistic regression, findings
strongly supported the use of the CFQ as a screening tool to identify birthing people with
subclinical and clinical levels of FoB. Specifically, the findings from individual logistic
regression analyses showed the CFQ to perform very well as a screening tool for a specific
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phobia, FoB. The findings from ROC analyses based on logistic regression showed that
the CFQ either fell only slightly short or met or exceeded the criteria for a “good enough”
screening tool in all cases. The one exception was for nulliparous participants who were
predominantly fearful of vaginal birth. In this case, there were too few positive cases (n = 4)
for the regression to produce meaningful findings. The full CFQ also met the criteria for
a “good enough” screening tool (excluding the positive likelihood ratio) for nulliparous
participants primarily fearful of vaginal birth. The CFQ came close to meeting these criteria
in three other comparisons: for nulliparous participants in general, for those primarily
fearful of cesarean birth, and for those primarily fearful of a vaginal birth (nulliparas and
multiparas together).

A number of interesting findings emerged from the logistic regressions of CFQ sub-
scales. Specifically, the CFQ Interference subscale was found to be a robust predictor of
specific phobia, FoB across all analyses other than for nulliparous participants primarily
fearful of cesarean birth. The CFQ Interference subscale is not part of the Full CFQ, as
it specifically assesses impairment and does not measure the intensity of a specific fear
domain. It nevertheless appears to be a crucial addition to the measure, allowing for a
more sensitive assessment of impairment. The Interference subscale of the CFQ improved
the measure’s screening accuracy. This pattern was consistent across evaluations of the
CFQ when comparing participants who reported symptoms meeting full diagnostic criteria
against all other participants, as well as when comparisons were made with participants
reporting symptoms meeting full or subclinical diagnostic criteria against all other par-
ticipants. This trend remained the case also for analyses examining the full CFQ as well
as those employing a subset of the CFQ subscale scores. For any clinical applications of
the CFQ as a screening tool for a specific phobia, FoB should include this component of
the measure.

Further, the fears of nulliparous participants appear to differ from those of multiparous
participants. Specifically, for nulliparous participants, fear of cesarean birth and other
medical interventions predominated. For multiparous participants, however, a fear of
harm to one infant and fear of pain during a vaginal birth emerged. Among multiparous
participants, fear of changes to one’s appearance and sexual functioning, fear of cesarean
birth and fear of mom or baby dying were all inversely related to reporting symptoms
meeting the criteria for a specific phobia, FoB. Given the multifactorial nature of the
CFQ, it appears that specific CFQ subscales or content areas are more relevant to some
subgroups of pregnant people based on parity and whether one is more fearful of a vaginal
or cesarean birth.

The full CFQ measure performed best when comparing both subclinical and full
criteria diagnoses to participants without a diagnosis. The performance of the full CFQ
when comparing those who reported symptoms meeting full diagnostic criteria for a specific
phobia, FoB, to those who did not report symptoms meeting these criteria was mediocre
and felt well below the criteria for a “good enough” screening tool. The screening accuracy
of the CFQ was dramatically improved following the use of logistic regression to select a
specific CFQ subscale for each subgroup (e.g., nulliparous and multiparous participants).
Using specific CFQ subscales to predict diagnostic status resulted in screening metrics that
would generally be considered good to excellent. Again, additional research is needed
to improve subscales selection for birthing people ONLY meeting full criteria for FoB (as
opposed to birthing people experiencing subclinical and clinical symptoms).

Study findings are also consistent with, and build upon, findings from the only other
study of the W-DEQ as a screening tool for a specific phobia, FoB [83]. In that previous small
(N = 106) study of the screening accuracy of the W-DEQ for a specific phobia, FoB, among
nulliparous pregnant people, the W-DEQ evidenced an AUC of 0.96 and a Youden’s index
of 0.93. The optimal cut score was determined to be 85. The authors compared participants
reporting symptoms meeting full criteria for a specific phobia, FoB, to those who did not. In
the present study, the same analysis (i.e., full diagnostic criteria for nulliparous participants
only) produced an AUC of 0.88, a Youden’s J index of 0.69, and an optimal cut score of 95.4.
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Together, these two studies support the screening accuracy of the W-DEQ for a specific
phobia, FoB (full criteria). A note of caution regarding these findings is merited given the
small numbers of positive cases in both studies, in particular the smaller study by Calderani
and colleagues [83].

Our findings suggest that the W-DEQ performs best when comparing pregnant people
who have reported symptoms meeting full diagnostic criteria for FoB to those who did
not report symptoms meeting these criteria. A note of caution here is also merited due
to the fact that the number of participants meeting the full criteria was small, rendering
estimates of performance unstable. Additional research involving larger samples is needed
to fully clarify the merits and disadvantages of screening for a specific phobia, FoB full
criteria versus full or subclinical, and to ensure the stability and replicability of estimates of
performance, especially for comparisons of specific phobia, FoB full diagnostic criteria to
all other participants.

Interestingly, when we compared participants who reported symptoms meeting full or
subclinical diagnostic criteria for a specific phobia, FoB, to the remainder of the sample, the
W-DEQ performed best when limiting these analyses to participants who were primarily
fearful of vaginal birth. It may be that the W-DEQ performs best for people who are most
fearful of vaginal birth, but additional research will be needed to clarify this. Of note, when
limiting the analysis to those primarily fearful of vaginal birth, the W-DEQ performed best
for multiparous participants. This is counter-intuitive in that one might expect the fears of
multiparous people to more closely resemble symptoms of post-traumatic stress disorder
and not specific phobia [49,67].

4.3. Limitations and Future Directions

Although this study was adequately powered (N = 659), subsamples of participants
reporting symptoms meeting full diagnostic criteria for a specific phobia, FoB, were much
smaller. Consequently, we were unable to conduct all ROC analyses comparing participants
whose symptoms met the full criteria for a specific phobia, FoB, against the remaining
participants. For some ROC analyses, we compared those who reported symptoms meeting
full or subclinical criteria against the remaining participants. This improved power but may
not fully generalize to pregnant people with symptoms meeting full criteria for specific
phobia FoB. Future research with larger samples will be able to refine some of the findings
from the present research.

Given that specific phobia may not be the only diagnostic category most relevant for
FoB, it would be extremely helpful to evaluate the ability of the CFQ and the W-DEQ to
screen for any mental health diagnosis under which a particular person’s FoB may fall.
For example, for some people, FoB may be best characterized as a post-traumatic stress
disorder, whereas for others, it may be best understood as a specific phobia or health
anxiety. It would be helpful to know if the majority of people whose FoB is severe enough
to merit a mental health diagnosis can be captured by the CFQ or the W-DEQ. Studies in
which the screening ability of these two measures are assessed against a broader range of
anxiety-related conditions will be able to answer this question.

Future research may benefit from efforts to replicate the regression analyses and
resulting ROC findings of the CFQ subscales to ensure the stability of these findings. Future
research will also be needed to ascertain the utility of the CFQ and W-DEQ in diverse
cultural groups, social contexts (e.g., lower socio-economic status) and countries.

5. Conclusions

The W-DEQ performs well as a screening tool for a specific phobia, FoB, for pregnant
people overall and across various subgroups (e.g., nulliparous and multiparous pregnant
people). The CFQ performs less well as a screening tool for a specific phobia, FoB, but
nevertheless holds promise. Additional research is needed to ensure replicability of findings
and to further evaluate the potential of the CFQ to accurately screen for diagnosable FoB.
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Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/ijerph19084647/s1, Figure S1: Receiver operating characteristic (ROC)
curves for the Childbrith Fear Questionnaire (CFQ) across parity (full diagnostic criteria ONLY).
Figure S2: ROC curves for the CFQ (Total and Interference Subscale scores) across parity (full
diagnostic criteria ONLY). Figure S3: ROC curves for the Wijma Delivery Expectations Questionnaire
(W-DEQ) across parity (full diagnostic criteria ONLY). Figure S4: ROC curves for the CFQ across
parity (subclinical and full diagnostic criteria combined). Figure S5: ROC curves for the CFQ (Total
and Interference Subscale scores) across parity (subclinical and full diagnostic criteria combined).
Figure S6: ROC curves for the W-DEQ across parity (subclinical and full diagnostic criteria combined).
Figure S7: ROC curves for the CFQ across parity, separately for fear of vaginal birth (subclinical
and full diagnostic criteria combined). Figure S8: ROC curves for the CFQ across parity (Total and
Interference Subscale scores), separately for fear of cesarean birth (CS; subclinical and full diagnostic
criteria combined). Figure S9: ROC curves for the W-DEQ across parity, separately for fear of vaginal
birth (subclinical and full diagnostic criteria combined).
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Abstract: Background. Sleep disorders are common in perinatal women and may underlie or trigger
anxiety and depression. We aimed to translate and validate and evaluate the psychometric properties
of the Italian version of the Insomnia Symptom Questionnaire (ISQ), in a sample of women during
late pregnancy and 6-months postpartum according to the DSM-5 criteria. Methods. The ISQ
was administered to 292 women prenatally along with other measures of sleep quality, depression,
and anxiety, to examine its construct and convergent validity. Women were readministered the
ISQ six months postdelivery to assess test–retest reliability. Women were divided into DSM-5 No-
Insomnia (N = 253) and Insomnia (N = 39) groups. Results. The insomnia group had received
more psychopharmacotherapy, had more psychiatric family history, increased rates of medically
assisted reproduction, of past perinatal psychiatric disorders, and scored higher on almost all TEMPS-
A dimensions, on the EPDS, HCL-32, PSQI, and on ISQ prenatally and postnatally. ISQ scores
correlated with all scales, indicating adequate convergent and discriminant validity; furthermore,
it showed antenatal–postnatal test–retest reliability, 97.5% diagnostic accuracy, 79.5% sensitivity,
94.9% specificity, 70.5% positive predictive power, and 92.8% negative predictive power. Conclusions.
The ISQ is useful, valid, and reliable for assessing perinatal insomnia in Italian women. The Italian
version showed equivalent properties to the original version.

Keywords: Insomnia Symptom Questionnaire; sleep disorders; perinatal period; internal consistency;
convergent validity

1. Introduction

The DSM-5 [1] defined insomnia as dissatisfaction with sleep quantity or quality,
associated with one or more of the following symptoms: difficulty initiating sleep, difficulty
maintaining sleep, frequent awakenings, or problems returning to sleep after awakenings.
Sleep difficulties occur despite adequate opportunity for sleep, at least 3 nights per week, for
at least 3 months. The sleep disturbance causes clinically significant distress or impairment
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in social, occupational, educational, academic, behavioral, or other important areas of
functioning. In contrast to the DSM-IV-TR [2], the DSM-5 makes no distinction between
primary and comorbid insomnia, and dissatisfaction with sleep quantity or quality were
included as prerequisites for diagnosing insomnia. When assessing sleep quality, the
accuracy of the definition of sleep quality itself is a fundamental issue. The International
Classification of Sleep Disorders-Third Edition (ICSD-3) criteria [3] are consistent with the
DSM-5. The updated version of the DSM does not conflict with the former version for what
concerns symptom identification and assigning the diagnosis.

Sleep disturbances are highly prevalent during pregnancy [4,5]. Their trajectories may
affect pregnancy and birth outcomes [6,7]. A recent meta-analysis indicated that 45.7% of
expectant mothers experienced poor sleep quality [8], and another meta-analysis focusing
on insomnia, reported a general mean of 38.2% which peaked during the last trimester [9].
Women experience dramatic physical changes during the perinatal period; while many
adapt well to being pregnant, some become severely distressed [10–12]. Physical discomfort
during pregnancy may involve possible chronic sleep disruption and fragmentation [13].
Sleep deprivation may predict mental disorders [14]. Therefore, it appears that anxiety,
depression, and sleep disorders are related bidirectionally, independently of which one is
the initial trigger [15].

Insomnia during pregnancy is a risk factor for postpartum depressive symptoms [16–19].
Conversely, mothers with depression have a higher risk of developing sleep disturbance [20,21].
Perinatal depression, defined as a major depressive episode during pregnancy or within the
first year postpartum, is the most common complication of childbirth and a major public
health problem affecting all members of the family while too often escaping detection and
treatment.

Recent studies highlight the critical role of screening, early diagnosis, and suitable
insomnia treatment during pregnancy in reducing depressive symptoms [22]. The as-
sociation between poor sleep and perinatal psychiatric disorders has important clinical
implications [23]; pregnant women who suffer from poor sleep quality can be identified
easily by midwives or obstetricians during routine prenatal checkups, thus potentiating
mood disorder prevention [24]. Given women’s reluctance to take psychotropic medica-
tions during pregnancy [25], sleep protection as nonpharmacological means to prevent and
reduce postpartum mental illness has been advocated [26].

There are currently several self-reported questionnaires available for assessing sleep
quality and insomnia in the general population. The Pittsburgh Sleep Quality Index
(PSQI) [27,28] and the Insomnia Severity Index (ISI) [29,30] are the most widely used tools
in Italy. Few tools are available in Italian to assess the prevalence of insomnia during the
perinatal period. The Insomnia Symptom Questionnaire (ISQ) [31] is a 13-item self-report
instrument designed to identify insomnia and validated to recognize insomnia in pregnant
women [20]. ISQ questions are based on DSM-IV-TR criteria for primary insomnia. The
questionnaire is a short and cost-effective tool that can be quickly employed in large
observational studies or in clinical practice.

During pregnancy, sleep quality assessment should be advised to guide possible
preventative and therapeutic interventions [23]. The aim of the present study was to
translate and validate the ISQ and evaluate the psychometric properties of its Italian
version in a sample of women during late pregnancy and 6 months postpartum according
to the DSM-5 criteria.

2. Materials and Methods

2.1. Research Setting

The study was developed in the context of a collaborative screening effort between the
Gynaecology and Obstetrics unit of San Pietro Fatebenefratelli Hospital of Rome, Italy, and
the Center for Prevention and Treatment of Women’s Mental Health Problems, Psychiatry
Unit, Sapienza University, Faculty of Medicine and Psychology, Sant’Andrea Hospital,
Rome, Italy.
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2.2. Participants

We recruited 304 women at the Gynaecology and Obstetrics unit of San Pietro Fatebene-
fratelli Hospital in Rome, a large maternity unit, between July and December 2018 during
their routine third-trimester screening. The women included in the study were screened
once during their third trimester of pregnancy (T0) and again six months postpartum
(T1). We recruited 39 women with DSM-5 insomnia. Exclusion criteria were age less than
18 years old, failure to provide free informed consent, and incomplete comprehension
of the Italian language that prevented participants from completing the questionnaires.
Participants with an incomplete ISQ were also excluded from the final analysis (N = 12).
Antenatal participants who had consented to be contacted in the postnatal period were
called by two trained psychologists of our Centre for Prevention and Treatment of Women’s
Mental Health, 6 months following the birth of their baby, and invited to complete the
questionnaires again through an online system (Google Form).

The final study sample comprised 292 women, aged 19–46 years (mean = 33.26,
SD = 5.04); 95% of participants (N= 278) were in a stable relationship, most of them held a
university degree (N = 158, 54.1%) and were employed (N = 230, 78.8%), 160 participants
(54.8%) reported changes in sleep hours. The sample was split into Insomnia (N = 39) and
a No-Insomnia samples (N = 253) according to whether they met or not DSM-5 criteria for
insomnia. Descriptive statistics of the two subsamples are presented in Results and Table 1.

Table 1. Descriptive statistics of No-Insomnia and Insomnia samples.

No-Insomnia Sample
N (%)

Insomnia Sample
N (%)

df p

Continuous Variables F

Age
M(SD) 33.13 (5.11) 34.10 (4.60) 1.254 1/289 0.264

Min-Max 19–46 22–42
BMI Early Pregnancy

M(SD) 22.59 (3.81) 22.92 (3.02) 0.197 1/245 0.658
Min-Max 15.63–42.52 17.44–28.98

TEMPS-A Depressive
M(SD) 5.49 (2.38) 8.70 (4.06) 41.855 1/248 <0.001

TEMPS-A Cyclothymic
M(SD) 3.07 (2.94) 5.64 (3.66) 20.226 1/248 <0.001

TEMPS-A Hyperthymic
M(SD) 10.73 (3.76) 9.73 (4.80) 1.889 1/245 0.171

TEMPS-A Irritable
M(SD) 1.88 (2.21) 4.15 (3.29) 26.140 1/242 <0.001

TEMPS-A Anxious
M(SD) 5.01 (4.04) 10.27 (5.35) 43.933 1/242 <0.001
EPDS
M(SD) 5.26 (3.77) 10.46 (2.61) 52.439 1/289 <0.001
SAS

M(SD) 33.51 (6.52) 39.94 (5.69) 31.315 1/271 <0.001
HCL-32
M(SD) 11.68 (6.56) 15.43 (6.58) 8.674 1/254 0.004

PSQI Global Score
M(SD) 5.75 (3.02) 12. 29 (2.89) 144.850 1/276 <0.001

Categorical Variables Chi-squared test

Level of Education 0.691 2 0.708
Middle school 14 (5.6) 1 (2.6)
High school 101 (40.1) 17 (43.6)

University/Postgraduate 137 (54.4) 21 (53.8)
N/A 1 -
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Table 1. Cont.

No-Insomnia Sample
N (%)

Insomnia Sample
N (%)

df p

Occupation 1.512 1 0.219
Unemployed 55 (21.8) 5 (13.2)

Employed 197 (78.2) 33 (86.8)
N/A 1 1

Partner 0.474 1 0.491
No 3 (1.2) 0 (0)
Yes 240 (98.8) 38 (100)

N/A 10 1
BMI cutoff 2.533 3 0.469

Underweight 20 (9.1) 2 (7.4)
Normal weight 152 (69.1) 17 (63.0)

Overweight 41 (18.6) 8 (29.6)
Obese 7 (3.2) 0 (0)
N/A 33 12

BMI—Range Weight Gain 0.389 2 0.823
Under range 91 (44.0) 9 (39.1)

Normal 81 (39.1) 9 (39.1)
Above range 35 (16.9) 5 (21.7)

N/A 46 16
Medical Conditions 0.020 1 0.888

No 192 (75.9) 30 (76.9)
Yes 61 (24.1) 9 (23.1)

Psychiatric History 3.068 1 0.080
No 205 (81.3) 27 (69.2)
Yes 47 (18.7) 12 (30.8)

N/A 1 -
Previous Psychopharmacological

Therapy
16.772 1 <0.001

No 238 (94.1) 29 (74.4)
Yes 15 (5.9) 10 (25.6)

Current Psychopharmacological
Therapy

0.058 1 0.810

No 248 (98.0) 38 (97.4)
Yes 5 (2.0) 1 (2.6)

Psychiatric Family History 10.287 1 0.001
No 192 (75.9) 20 (51.3)
Yes 61 (24.1) 19 (48.7)

Menstrual Cycle Regularity 0.446 1 0.504
No 49 (19.6) 9 (24.3)
Yes 201 (80.4) 28 (75.7)

N/A 4 2
Premenstrual Syndrome 3.199 1 0.074

No 137 (55.0) 15 (39.5)
Yes 112 (45.0) 23 (60.5)

N/A 4 1
Others Completed Pregnancies 0.118 1 0.731

No 156 (62.4) 22 (59.5)
Yes 94 (37.6) 15 (40.5)

N/A 3 2
Abortions 1.746 1 0.186

No 181 (72.7) 23 (62.2)
Yes 68 (27.3) 14 (37.8)

N/A 4 2
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Table 1. Cont.

No-Insomnia Sample
N (%)

Insomnia Sample
N (%)

df p

Caffeine 1.576 1 0.209
No 126 (50.4) 15 (39.5)
Yes 124 (49.6) 23 (60.5)

N/A 3 1
Tobacco 0.053 1 0.818

No 221 (90.2) 32 (91.4)
Yes 24 (8.6) 3 (8.6)

N/A 8 4
Alcohol 0.202 1 0.653

No 245 (98.4) 37 (97.4)
Yes 4 (1.6) 1 (2.6)

N/A 4 1
Narcotic Substances 1.073 1 0.300

No 248 (99.2) 37 (97.4)
Yes 2 (0.8) 1 (2.6)

N/A 3 1
Assisted Fertilization 4.683 1 0.030

No 209 (83.9) 36 (97.3)
Yes 40 (16.1) 1 (2.7)

N/A 4 2
Past Perinatal Psychiatric Disorders 9.882 1 0.002

No 236 (93.7) 29 (78.4)
Yes 16 (6.3) 8 (21.6)

N/A 1 2
Pregnancy Complications 0.052 1 0.819

No 183 (73.2) 27 (75.0)
Yes 67 (26.8) 9 (25.0)

N/A 3 3
Rest period 0.003 1 0.955

No 191 (76.1) 28 (75.7)
Yes 60 (23.9) 9 (24.3)

N/A 2 12
Hospitalization During Pregnancy 0.767 1 0.381

No 237 (93.7) 36 (97.3)
Yes 16 (6.3) 1 (2.7)

N/A - 2
Partner’s Support 1.526 1 0.217

No 14 (5.6) 4 (10.8)
Yes 238 (94.4) 33 (89.2)

N/A 1 2
Family’s Support 2.604 1 0.107

No 52 (20.6) 12 (32.4)
Yes 200 (79.4) 25 (67.6)

N/A 1 2
Stressful Events 0.065 1 0.799

No 136 (54.8) 20 (52.6)
Yes 112 (45.2) 18 (47.4)

N/A 5 1
ISQ—T0 145.953 1 <0.001

No 240 (94.9) 8 (20.5)
Yes 13 (5.1) 31 (70.5)

ISQ—T1 7.528 1 0.006
No 42 (93.3) 2 (50.0)
Yes 3 (6.7) 2 (50.0)

Note. N/A: data not available.
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Participants provided written informed consent, in accordance with all applicable
regulatory and Good Clinical Practice guidelines and in full respect of the Ethical Principles
for Medical Research Involving Human Subjects, as adopted by the 18th World Medical
Association General Assembly (WMA GA), Helsinki, Finland, June 1964, and subsequently
amended by the 64th WMA GA, Fortaleza, Brazil, October 2013. It was approved by
the local ethics committees (Boards of the Sant’Andrea Hospital, Rome and San Pietro
Fatebenefratelli Hospital, Rome, the ethics committee of Lazio 1, San Camillo-Forlanini
Hospital, Rome, Italy; 4 December 2017 Nr 2471/CE Lazio1).

3. Procedure and Measures

Screening tools were administered by psychologists of the Psychiatry Unit. Women
were evaluated through a sociodemographic, clinical, and obstetric data collection sheet
(Perinatal Interview; PI), the Pittsburgh Sleep Quality Index (PSQI), the Edinburgh Postna-
tal Depression Scale (EPDS), the Zung Self-Rating Anxiety Scale (SAS), the Hypomania
CheckList-32 (HCL-32), the Temperament Evaluation of the Memphis, Pisa, Paris and San
Diego-Autoquestionnaire (TEMPS-A), and the Insomnia Symptom Questionnaire (ISQ).

Insomnia was diagnosed according to standard diagnostic criteria at the time of the
evaluation by two psychiatrists, sleep medicine specialists who were blind to the screening
scores, using the Mini International Neuropsychiatric Interview Version 7 for DSM-5 [32].

Included measures for the screening evaluation were the following:

• Perinatal Interview (PI) is a paper-and-pencil questionnaire to collect sociodemo-
graphic and clinical information, allowing us to investigate predictive and protective
factors for the development of psychiatric disorders. Besides place and date of birth,
nationality, educational level, job, and marital status, the PI investigates habits (i.e.,
eating, drinking, and weight control), voluptuary substance use (including coffee,
tobacco, and alcohol), physiological rhythms (i.e., time to go to sleep, waking time,
and sleeping hours), past surgery, past and current pharmacological treatment, gyne-
cological and obstetric history, focusing on the current and past pregnancies, past and
current personal and family psychiatric history and any psychiatric treatment, stressful
life events, partner and family/friends’ support during pregnancy, and partner data.

• The Pittsburgh Sleep Quality Index (PSQI) [27,28] is a retrospective self-report ques-
tionnaire that measures sleep quality and disturbances over the previous month. The
PSQI assesses seven clinically derived components of subjective sleep quality: 1. sleep
quality, 2. sleep latency, 3. sleep duration, 4. habitual sleep efficiency, 5. sleep disturbance,
6. use of sleep medications, and 7. daytime dysfunction. The PSQI yields a global score that
represents the sum of the seven component scores that are rated on a 4-point Likert
scale ranging from 0 to 3, where 3 reflects the negative extreme of the Likert scale. A
global score of 5 or higher is considered as an indicator of prominent sleep disturbance
in at least two components or of moderate difficulties in more than three components,
distinguishing between “good” and “bad” sleepers. In the Italian validation study [28],
the PSQI showed high internal consistency with a Cronbach’s alpha of 0.84.

• The Edinburgh Postnatal Depression Scale (EPDS) [33] is a 10-item self-report ques-
tionnaire administered to screen for depressive symptoms in both the antenatal and
postnatal periods [34,35]. We used the recommended score of 13 or more that indicates
probable major depression in postnatal Italian-speaking women [36]. In the Italian
validation study, the EPDS showed good internal consistency with a Cronbach’s alpha
of 0.79.

• The Zung Self-Rating Anxiety Scale (SAS) [37] is a 20-item self-report assessment
tool built to measure state anxiety levels. Raw scores range from 20 to 80. The initial
cutoff was 50 [38], but the best cutoff was later proposed to be 40 for clinical settings
and 36 for screening purposes [39]. The instrument is suited to investigate anxiety
disorders and showed strong correlations with other similar instruments [40,41]. In
this study, we used the Italian version [42].

146



IJERPH 2021, 18, 12507

• The Hypomania CheckList-32 (HCL-32) [43] is a 32-item self-rating questionnaire
investigating the lifetime history of hypomanic symptoms. Individuals scoring ≥ 14
potentially have bipolar disorder/diathesis and should be carefully interviewed. The
ideal cutoff point of the Italian version is 12, with a sensitivity of 0.85 and a specificity
of 0.61 [44].

• The Temperament Evaluation of the Memphis, Pisa, Paris and San Diego-

Autoquestionnaire (TEMPS-A) [45], is a 110 item yes-or-no self-report questionnaire
designed to assess affective temperament in psychiatric and healthy subjects. It con-
sists of five temperament traits, i.e., depressive (D), cyclothymic (C), hyperthymic
(H), irritable (I), and anxious (A). The prevailing temperament is considered the
one on which the completer obtains the higher score. We used the validated Italian
version [46].

• Insomnia Symptom Questionnaire (ISQ) [31] is a 13-item self-report instrument de-
signed to assess respondents’ perceptions about their daytime functioning, nighttime
sleep, and identify insomnia. The ISQ items are based on DSM-IV criteria for primary
insomnia [2] and are consistent with the American Academy of Sleep Medicine’s
(AASM) Research Diagnostic Criteria (RDC) [47]. Items 1, 2, or 5 (example item:
During the past month did you have difficulties falling asleep?) are used to determine the
presence, frequency, and duration of sleep symptom criteria (example: How long did
the symptom last?; example answer: # weeks/months/years) and are rated on a 6-point
Likert scale, ranging from 0 (never) to 5 (always/5–7 times a week). Items 6–13 are used
to identify significant daytime consequences of the sleep complaint (example item:
During the past month have your sleep difficulties affected your work?) and are rated on a
5-point Likert scale, ranging from 0 (not at all) to 4 (extremely). The final outcome of
the ISQ is obtained through a dichotomous response (yes/no) to the three sleep criteria
(sleep symptom criterion items 1, 2, or 5; duration criterion items 1, 2, or 5; daytime impair-
ment criterion items 6–13), which results in the “presence” (3 yes answer) or “absence”
of insomnia. In the validation study [31], the ISQ obtained a Cronbach’s alpha of 0.89,
indicating a high degree of internal consistency. In our sample, the ISQ obtained a
Cronbach’s alpha of 0.92, showing comparable if not higher internal consistency. The
Italian translation of the ISQ was carried out through a direct and reverse translation
process [48]. Specifically, a bilingual Italian/English psychiatrist translated the ISQ
from English to Italian. Subsequently, another bilingual Italian/English researcher
back-translated the scale.

After discussing any differences between the two translations, the scale was back-
translated by a native speaker researcher, unaware of previous translations. The Italian
version of the ISQ includes 13 items, rated as in the original version.

4. Data Analyses

Descriptive statistics of the two samples were analyzed using the Chi-squared test for
categorical variables and ANOVAs for continuous variables. The convergent validity of
the Italian version of the ISQ has been assessed by conducting point-biserial correlations
(rpb) between the ISQ and the PSQI global score. We also dichotomized the PSQI global
score at two cutoffs (> 5 and > 10) reflecting the scores used in the original study [31].
Discriminant validity has been evaluated between the ISQ and EPDS, HCL-32, and SAS
global scores. ISQ reliability was tested using Cronbach’s alpha and test-retest reliability
was assessed by examining the correlation between the total ISQ score in the antenatal
(T0) and postnatal (T1) period for a subsample of participants (N = 49) who completed the
ISQ both antenatally and six months postpartum. ISQ accuracy, sensitivity, specificity, and
negative and positive predictive power were also investigated. Furthermore, to determine
the best cutoff score of the PSQI that optimally detected cases defined by a presence or
absence of a DSM-5 insomnia diagnosis, the receiver operating characteristic (ROC) curve
analysis was run.
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The IBM SPSS-25 statistical package (IBM Inc., Armonk NY, USA, 2017) was used for
all analyses.

5. Results

5.1. Descriptive Statistics
5.1.1. No-Insomnia Sample

The No-Insomnia sample included 265 Italian-fluent adult women of the general
population screened during their third trimester of pregnancy (T0). The final sample
consisted of 253 women, aged 19–46 (mean = 33.13 years; SD = 5.11).

5.1.2. Insomnia Sample

The Insomnia sample included 39 women, screened during their third trimester of
pregnancy (T0). Participants were aged 22–42 (mean = 34.10 years; SD = 4.60).

Statistically significant differences were found between the No-Insomnia and Insomnia
Samples on TEMPS-A Depressive (F (1248) = 41.885; p < 0.001), Cyclothymic (F (1248) = 20.226;
p < 0.001), Irritable (F (1242) = 26.140; p < 0.001), Anxious (F (1242) = 43.933; p < 0.001), and
TEMPS-A Prevailing Temperament (F (1245) = 4.943; p = 0.027), on EPDS (F (1289) = 52.439;
p < 0.001), on SAS (F (1271) = 31.315; p < 0.001), on HCL-32 (F (1254) = 8.674; p = 0.004),
and on PSQI Global Score (F (1276) = 144.850; p < 0.001). Furthermore, statistically signifi-
cant differences were found between the No-Insomnia and Insomnia Samples on Previ-
ous Psychopharmacological Therapy (χ2 = 16.772; p < 0.001), Psychiatric Family History
(χ2 = 10.287; p = 0.001), Medically Assisted Reproduction (χ2 = 4.683; p = 0.030), Past
Perinatal Psychiatric Disorders (χ2 = 9.882; p = 0.002), on ISQ at T0 (χ2 = 145.953; p < 0.001),
and ISQ at T1 (χ2 = 7.528; p = 0.006). Table 1 presents descriptive statistics, including all
characteristics considered in both samples.

5.2. Criterion Validity of the ISQ

The criterion validity of the ISQ was assessed by examining the diagnostic accuracy
of ISQ (antenatal period—T0) outcomes referenced to dichotomized PSQI scores (antenatal
period—T0) (Table 2).

Table 2. Cross-tabulations between PSQI global score (cut-off of >5 and >10) and ISQ (T0) classifica-
tions of subjects (No-Insomnia and Insomnia).

PSQI
Global Score

PSQI
Global Score Total

≤5 >5 ≤10 >10

ISQ
No-Insomnia 124 122 216 20 236

Insomnia 0 42 18 24 42
Score (Yes or No) 124 154 234 44 278

PSQI global score > 5: χ2 = 39.837 p < 0.001. PSQI global score > 10: χ2 = 63.391 p < 0.001.

The ISQ score (antenatal period—T0) was significantly correlated with all the scales
employed (antenatal period—T0), which are indicative of adequate convergent and dis-
criminant validity (Table 3).

Table 3. Correlations matrix between the ISQ (T0) total score and other scales (T0).

ISQ PSQI SAS EPDS HCL-32

ISQ rpb - 0.519 0.352 0.366 0.167
p <0.001 <0.001 <0.001 0.007
N 292 278 273 291 256

Abbreviations: EPDS: Edinburgh Postnatal Depression Scale; HCL-32: Hypomania CheckList-32; ISQ: Insomnia
Symptom Questionnaire; PSQI: Pittsburgh Sleep Quality Index; SAS: Zung Self-rating Anxiety Scale.
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5.3. Reliability Statistic and Test–Retest Reliability

The entire ISQ scale showed excellent reliability with a Cronbach’s alpha of 0.92. The
ϕ correlation coefficients were calculated to assess the test–retest reliability of the ISQ for a
subsample of participants (N = 49) who completed the ISQ antenatally (T0) and postnatally
(6-months postdelivery; T1). The correlation for the ISQ scores was 0.491, p < 0.001.

Screening Accuracy of the ISQ

In line with the formulated hypothesis, the ISQ offers a good diagnostic accuracy
within the collected sample, it correctly identified 80% of cases identified by the DSM-5.
The ISQ total score showed a diagnostic accuracy of 93% with a sensitivity of 79.5%, a
specificity of 94.9%, a positive predictive power (PPP) of 70.5%, and a negative predictive
power (NPP) of 96.8% (Table 4).

Table 4. Cross-tabulations between DSM-5 diagnosis and ISQ classifications of subjects (No-Insomnia
and Insomnia).

DSM-5 Diagnosis
Total

Insomnia No-Insomnia

ISQ
Insomnia 31 13 44

No-Insomnia 8 240 248
Total 39 253 292

χ2 = 145.95; p ≤ 0.001 Cramér’s V = 0.707, p ≤ 0.001.

Furthermore, PSQI global score showed a high diagnostic accuracy within the collected
sample, with an AUC value of 0.934 (SE = 0.018) (Figure 1). Through the ROC curve, it is
also possible to identify the best cutoff, i.e., the value of the test that maximizes the difference
between true positives and false positives (Youden’s index) [49]. In our case, the best cutoff for
the PSQI is 8.5 which is associated with a sensitivity of 89% and a false positive rate of 17%.

Figure 1. Graphical representation of receiver operator characteristic curve of the PSQI global score.

6. Discussion

Sleep disorders in pregnant women and new mothers are frequent. They may enhance
distress levels [11] and expose them to postpartum depression [18]. Perinatal depression
has a deep impact on mothers and their partners with significant consequences on the
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infant that includes increased risk for low birth weight and prematurity, impairment on the
interaction between mother and child, infant malnutrition during the first year of life, as
well as on the cognitive and emotional development of the child [50,51]. Suicidal behavior
is the main maternal complication of perinatal depression and is the second most common
cause of mortality in postpartum women [52]. Hence, there is a need to assess and monitor
insomnia during the perinatal period. Specific instruments to rate insomnia during this
period are few; the Insomnia Symptom Questionnaire [31] is short and easy-to-use, and
validated to identify insomnia in late pregnancy but had not received heretofore validation
in Italian. Our study investigated the psychometric properties of the Italian Version of
the ISQ in pregnant women with and without DSM-5 insomnia disorder, investigating
the validity, reliability, and convergent and discriminant validity of the tool during late
pregnancy and 6-months postpartum according to the DSM-5 criteria. We used the Italian
version of the ISQ and also investigated a set of variables that included assessments of
temperament, depression, anxiety, and hypomania.

In agreement with the literature [53], results showed that women with psychiatric
family history, past perinatal psychiatric disorders, and those with past and current psy-
chopharmacological treatment, exhibited more sleep impairments throughout pregnancy
and postpartum compared to women without any history of psychiatric disorder. Addi-
tionally, women with more sleep disturbances in mid and late pregnancy showed more
depressive and anxiety symptoms than women with fewer sleep disturbances [54–56],
and significantly higher mean score on HCL-32, indicating bipolar disorder/diathesis [57].
As reported in the literature and confirmed by our samples, anxious, cyclothymic, de-
pressive, and irritable affective temperaments were related to more dysfunctional sleep
patterns [12,58,59]. Further, it is not surprising that significantly more women undergo-
ing assisted reproductive treatment were in our Insomnia Sample. Short sleep duration,
excessive daytime sleepiness, and poor sleep quality are common in women undergoing
in vitro fertilization (IVF), and sleep duration may be a mediator of important markers of
IVF success [60].

The findings provided evidence for the very high internal consistency of the Italian
version of ISQ (Cronbach’s alpha of 0.92) with a better reliability coefficient compared to
the original version [31]. Results also showed that the Italian version of the ISQ correlates
strongly with established screening instruments, known to be sensitive to clinical insomnia
such as the PSQI. The PSQI is used for subjective assessment of sleep quality and for
identifying good and bad sleepers. However, it was not designed to assess insomnia based
on diagnostic criteria or to investigate insomnia in the perinatal period. PSQI reliability
and validity for identifying people who have difficulty initiating or maintaining sleep,
necessary symptoms for the diagnosis of insomnia, may be improved by using a more
stringent cutoff score than suggested (>5) [27,31,61,62]. Our results indicate that the best
PSQI cutoff score to assess insomnia is 8.5 with a sensitivity of 89% and a false positive
rate of 17%. In addition, the ISQ final score was significantly correlated with all the scales
employed to investigate depression, anxiety, and hypomania, which indicates adequate
convergent and discriminant validity.

The utility of this tool in pregnancy may be to identify women with persistent severe
sleep problems. This may be clinically relevant given the emerging evidence that sleep
disturbance increases the risk for adverse pregnancy outcomes.

It is curious that in our sample, only 44 pregnant women out of the final 292 included
(15.07%) had insomnia. The literature generally reports higher prevalence rates in the
third trimester of pregnancy, the time of our assessment, from 39.7% [9] to 42.4% [63]. It is
possible that the different diagnostic methods used account for the discrepancy in findings.

7. Conclusions

Even though polysomnography is the most objective method for the assessment of
most sleep disorders, the ICSD-3 and DSM-5 do not recommend it for the diagnosis of
insomnia disorder due to its low feasibility. Subjective measures of sleep are a widespread
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issue in sleep research; however, daily fluctuations of sleep are hardly described by self-
report questionnaires, such as the ISQ, which aims to investigate sleep quality over the
past month. Furthermore, self-report estimates are very vulnerable to recall bias and overt
or covert tendency to exaggerate the number and severity of symptoms [64]. A further
possible limitation of the study could be related to the relatively small sample size to
assess the test-retest reliability of the ISQ in a subsample of participants (N = 49). The
fact that the original ISQ focused on the DSM-IV-TR, while we used the DSM-5, did not
affect our results, inasmuch as the two diagnostic versions do not substantially modify
insomnia diagnosis.

Future research should focus on the impact of maternal insomnia, as assessed through
the ISQ, on future parenting style and child development, so as to identify methods to
reduce it and ensure good maternal sleep in the perinatal period [65].

In conclusion, the results of the present study indicate that the ISQ is a useful, valid,
and reliable tool for the assessment of perinatal insomnia also in the Italian language. The
Italian version appears to be equivalent to the original version and to provide good and
reliable discrimination between normal and pathological groups. The tool could be easily
administered by obstetrics staff in everyday clinical practice.
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Abstract: Background: The most commonly used mood screening instrument in perinatal health is
the Edinburgh Depression Scale. The screen-positive cut-off score on this scale, as for others, has
been determined, via validation techniques, for over 20 languages/cultures, and for both women
and men. While such validation appears to be considered essential, there are studies that could be
interpreted to suggest that this is not an important consideration. Methods: Selective studies have
been chosen to indicate these opposing points of view. Results: Examples of studies that support
the notion of validating cut-off scores are described, as are examples of studies that appear not to
support this point of view. Conclusions: (i) Clinical services and researchers need to be mindful of
these opposing points of view, and openly discuss them when using screening cut-off scores for their
respective populations. (ii) Researchers and Journals need to be more rigorous in ensuring this issue
is correctly reported in studies, and/or openly discussed when relevant.

Keywords: perinatal; screening; validation; EPDS

1. Introduction

Validation of self-report mood screening questionnaires for the perinatal period, such
as the Edinburgh Postnatal Depression Scale (EPDS) [1], is a practice that almost goes
without question. Such validation produces an empirically derived cut-off score, or screen-
positive score, that guides clinical services to decide when to refer a woman, or man, for
further psychological assessment for the presence of whatever mood disorder the scale
has been validated against (e.g., major depression; various anxiety disorders etc.). It also
provides researchers with the validated cut-off score from which studies investigating issues
such as prevalence, risk factors, and treatment effectiveness can be empirically explored.

The usual validation method is to compare the study sample’s scores on the scale
against the gold standard of diagnostic disorder status (e.g., DSM or ICD mental health
disorders [2,3]), and to calculate its receiver operating characteristics (ROC). These ROC
characteristics usually include the scale’s sensitivity, specificity, and its positive predictive
value (ppv), at all possible scores on the scale. The best desired mix of these is then chosen
(sometimes based upon other resultant statistics) to determine the optimal screen-positive
score for that sample, or population from which the sample was drawn.

Thus the EPDS has been translated, and validated, into many different languages, with
reported optimum cut-off scores across cultures for depression, or depression and anxiety,
currently varying from 4 or more [4] to 19 or more [5]. In addition, the optimal cut-off scores
for men have been calculated in several different languages and/or cultures. Examples of
such validation studies for women, with their recommended cut-off scores (which may be
for different disorders, such as major or minor depression, or anxiety), include those in
Ethiopia [6]: 6, 7, or 8 or more; Nigeria [7]: 9 or more; Vietnam [4]: 4 or more; Malta [8]: 14
or more; Denmark [9]: 11 or more, as well as the original English EPDS validation study [1]:
13 or more. For men, examples of such studies, with their recommended cut-off scores,
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include those in Vietnam [10]: 5 or more; England [11]: 11 or more; Saudi Arabia [12]: 9 or
more; Sweden [13]: 12 or more; Australia [14]: 6 or more. and Italy [15]: 13 or more.

Some of the reasons investigators give as to why different optimal cut-off scores
were obtained in their sample, compared to other cultural or gender groups, include
that such groups may differ in their expression of depression or the actual symptoms
experienced [4,9,10,12,16], as well as differences in the comprehension of the screening
scale’s items [4,6]. These reasons, as opposed to more procedural or psychometric rea-
sons (e.g., different caseness criteria, or different gold-standard interviews, used across
studies), would support the need to conduct validation studies in different populations
to ensure any such emotional expressiveness, comprehension, or symptom experience
differences are taken into account when screening women, and men, for possible emotional
health difficulties.

All such validation studies thus inherently support the belief that the scale must be
validated for each specific population, and that the optimal screen cut-off score should then
be used in similar populations, both within research and clinical settings. The aim of this
opinion piece is to create a critical debate in health professionals involved in the use of
such screening scales, by describing studies that appear to support the opposite belief, that
such scales do not need to be validated for different populations. This belief is either stated
within the studies themselves, or can be inferred when a study has not used the previously
validated cut-off score for that population without a reasonable rationale.

The purpose of this paper is therefore to question whether indeed such validations
need to be done.

2. Materials and Methods

Selective studies will be reported that support the argument that screening scales,
specifically the EPDS, should be validated regarding the optimal screen-positive cut-off
score for each culture and/or gender (and sometimes for both pre and postnatal periods).
Similarly, selective studies will be reported that appear to support, or could be interpreted
to support, the counter argument—that there is now no need to validate the EPDS cut-off
score for different cultures or genders, as a single cut-off score can be used for people
from all cultures and/or genders. As some of what I say below may seem as criticism of
various studies, I wish to emphasise that these are being used only as examples, and I do
not exclude the fact I too may have made similar errors in my studies.

This methodology, of selectively reporting a number of studies to highlight the points
being made, is considered by the author to be appropriate in the context of this being an
opinion piece article, not a research study. This methodology has been used previously by
the author [17] in a related discussion about emotional health screening with the EPDS.

The studies selected were chosen on the basis that (a) they provided examples which
supported either position regarding whether or not validation of emotional screening scales
needs to be undertaken across different populations; (b) the author was aware of these
studies from his extensive reading of the literature over many years, and (c) sufficient
numbers of such studies have been reported in this paper (approximately 22 for each side
of the argument) to demonstrate that both sides of the argument are not simply supported
by ‘outlier’ type studies (e.g., by just one or two studies).

3. Results

3.1. Studies Supporting the Validation of the EPDS across Cultures or Genders

The studies cited above, providing the optimal cut-off score on the EPDS for women
or men in their specific culture or country, are by their very nature studies which clearly
support the view that cross-cultural/gender validation studies need to be conducted if we
wish to have empirical evidence guiding both clinical and research practice.

In addition some reviews also provide support for this argument. Gibson et al. [18], in
their review of 37 EPDS validation studies across various cultures. concluded that their
findings implied that “different cut-off scores should be used in different cultural groups”
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(p. 359). Kozinsky and Dudas [19], in their review of 11 EPDS validation studies, also
concluded this, stating “it is not advisable to use universal cut-off scores (on the EPDS), as
there can be cultural differences . . . ” (p. 101).

Housen et al. [20] stated that their study, validating various mental health instruments
in India, showed “the importance of culturally adapting and validating screening instru-
ments” (p. 361), while Heck et al. [21] commented that the EPDS may be culturally biased,
and that its items need to be validated for conceptual equivalence in women from culturally
diverse backgrounds.

Tran et al. [4], in studying the validity of the EPDS and other mood instruments for
women in Vietnam (and on the EPDS for men), found much lower optimal cut-off scores
than those for English-speaking western women and men. They gave as a possible reason
for this finding that “Vietnamese people tend to report somatic symptoms more openly
than psychiatric symptoms” (p. 286), and thus an instrument such as the EPDS, which does
not include somatic symptoms, will result in a lower cut-off score being required to detect
probably depressed people.

Harrington et al. [22] possibly best sum up this view, that one should not simply use a
validated cut-off score from one culture with participants from another, or believe that an
instrument developed for one culture is unquestionably valid in another culture, stating:

“Researchers and practitioners who use the EPDS (and PHQ-9) should be aware
of the tools’ limitations in their context and population . . . (and with) persons
from diverse cultures whose conceptualizations and experiences of depression
may not be fully assessed with Western-based screening tools even if validated
quantitatively. New or adapted instruments that capture local linguistic and
behavioral expressions of depression may need to be developed to improve
accuracy of depression screening and diagnosis” (p. 958)

With respect to not just culture, but also the optimal cut-off scores on screening
instruments for different perinatal time periods (antenatal/postnatal, or even different
trimesters), Lau et al. [23] stated that “a cross-cultural understanding of the different cut-off
points during different perinatal periods is crucial . . . ” (p. 1141). They also stated that
their findings of different cut-off scores being optimal for women from different areas of
China, showed “the importance of proper validation for a psychiatric rating instrument in
the different regions of China ” (p. 1149).

3.2. Examples of Studies That Could Be Seen to Support the Argument That Screening Scales Do
Not Need to Be Validated for Women, and Men, from Different Cultures or Countries

But in contrast to the above, there are an increasing number of studies that, for various
reasons, either give the impression that the use of a validated cut-off score for a particular
country, cultural group, or gender is not necessary, as a different one will suffice if it has
been validated in a different group, or give the impression that one cut-off score could be
used for all groups. The reasoning for these views seems to fall into five categories.

3.2.1. Continued Errors in Reading the Literature Regarding the Correct Validated
Cutoff Scores

In 2006 I, with colleagues [17], reported on the frequent errors in reporting validated
cut-off scores on the EPDS. Unfortunately, such errors continue. Examples where investiga-
tors have misinterpreted the original validation study’s cut-off score for English-speaking
postnatal women by Cox et al. [1] include those by [5,24–26]. In addition, Wroe et al. [27]
incorrectly interpreted numerous studies when discussing the choice of the EPDS cut-off
score for men, as explained by Matthey [28].

While incorrectly using a cut-off score of just one or two points difference from the
validated score may seem to be negligible, Matthey et al. [17] demonstrated that not only
can this have a major impact on reported rates of ‘high scorers’, but also—importantly—
on the interpretation of whether or not rates of possible depression remain stable from
pregnancy to postpartum.
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3.2.2. Investigators Use a Validated Cutoff Score from a Different Cultural or Gender
Group, Sometimes without Discussing the Possible Pitfalls of Doing This

Examples of such studies include:
Maleki et al. [29], in a study on Iranian fathers, used an EPDS cut-off score of 10 or

more based upon that used in a study of principally Portuguese men [30]. They did not
however give a rationale for using the same cut-off score for men from these two cultures,
nor did they comment on the fact that the Portuguese study that they referred to had not
given an empirical rationale for the cut-off score chosen for their men.

Do et al. [31] used a cut-off score of 12 or more for their Vietnamese female participants,
without specifying why this was chosen, nor referring to an earlier study that had validated
the EPDS for Vietnamese women against depression and some anxiety disorders, with a
much lower cut-off score of 4 or more being optimal [4].

Affonso et al. [32] used the one cut-off score (of 10 or more) for women from nine
different countries, across five continents. They chose this score as it was recommended
by Cox et al. [1] in their original EPDS validation study with English-speaking women,
but they did not discuss whether any of the other countries had had validation studies
conducted (which in some cases there had been—e.g., Italy and Sweden), nor whether
there could be an argument for questioning the use of an Anglo-score for women from very
different cultures.

3.2.3. Investigators Choose to Use the Same Cutoff Score for Two or More Groups
(e.g., Men and Women) or Different Cultures So That a Comparison Can Be Made
Regarding Rates of Possible Depression, Even If They State That the Groups Have
Different Validated Cutoff Scores

Examples of such studies include:
Afolabi et al. [16] used 13 or more on the EPDS for each of the three groups of mothers

in their study: British mothers in the UK, immigrant Nigerian mothers in the UK, and
Nigerian mothers in Nigeria. While they did however discuss how Nigerians can be
less inclined to express distress through psychological, as opposed to physical or somatic
symptoms, they did not discuss an earlier validation study on Nigerian women and the
EPDS which had found a lower score was optimal [7].

Ramchandani et al. [33] used the same EPDS cut-off score for women and men, despite
noting that the measure had been validated for men (who had a different optimal cut-off
score to that for women). They stated “We therefore used the cut-off of >12 (13+) for both
mothers and fathers for comparability” (p. 391).

Gonzalez-Mesa et al. [34] used 13 or more on the EPDS for both their Turkish and
Spanish-speaking women, despite the fact that their reference regarding the Spanish ver-
sion of the EPDS [35] reported that a different cut-off score, of 11 or more was found to
be optimal.

Shakeel et al. [36] (2018) conducted a study using the EPDS in several cultural groups
in Norway, with participants from Norway, Vietnam, Iran, Turkey, Pakistan, Sri Lanka,
Eastern Europe, Africa south of the Sahara, East Asia, and South and Central America.
They used a cut-off score of 10 or more for all of these groups, giving the rationale that this
had been used in other epidemiolocal studies. While they report cultural differences with
respect to perinatal traditions, and how this might be related to the obtained prevalence
rates of possible depression, there is no discussion as to whether or not using the same
cut-off score for such diverse groups is thus therefore the best approach.

3.2.4. Commonly Used/Internationally Recognized Cutoff Scores

Studies state that a certain cut-off score is now the internationally recognised one,
though this seems to suggest that some International perinatal body has decreed this to be
so, which to my knowledge is not the case. Those that state that a certain cut-off score is
the one most commonly used are however often accurate, though this is usually because
of two factors: (a) more studies have been conducted and published in English-speaking
populations, which thus use the English-speaking validated EPDS cut-off score; (b) many
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studies from other cultures then also use these English-speaking validated cut-off sores,
either inadvertently, or without fully justifying this, or not pointing out possible limitations
of this approach (e.g., see Sections 3.2.2 and 3.2.3 above).

Examples of such studies include:
Afolabi et al. [16] (2017) state: “ . . . more recent studies have tended towards a general

consensus for EPD cut-offs at 13 or more . . . ” (p. 429). Redinger et al. [37] state: “The
internationally recognized threshold score for probable depression of ≥13 was used” (p. 31);
Levis et al. [38] state “ . . . (scores on the on the EPDS) of 10 or higher and 13 or higher
(are) typically used to identify women who might be depressed” (p. 1), and Eberhard-
Gran et al. [39] state that a score of 10 or more “is frequently used in recent publications”
(p. 114). Wesselhoeft et al. [40] used 13 or more for their samples of Danish, Vietnamese,
and Tanzanian women, saying this score “is often used to identify women at risk for
perinatal depression”(p. 59), citing English-speaking validation studies [1,41].

3.2.5. Meta-Analyses and Systematic Reviews Report Commonly Used Cutoff Scores or
Report the Overall Optimal Cutoff Score on the EPDS by Aggregating Data from
Different Studies

Examples of such studies include:
Levis et al. [38], using data from 58 studies across multiple cultures, concluded that 11

or more on the EPDS was the optimal screen-positive score when combining its sensitivity
and specificity values. While they are clear that they are not recommending that services,
or researchers, should simply use this cut-off score regardless of other factors (such as
whether a service wishes to maximise sensitivity over specificity), and they are also clear
that they were unable to do any cultural sub-group analyses, it is an interesting analysis
that could lend weight to the argument that one cut-off score may suffice for all groups,
rather than the need to consider different cut-off scores for different cultures.

Of note also is the meta-analysis of studies with men, by Cameron et al. [42]. These
authors commented on the number of different EPDS cut-off scores used across the studies,
making their analyses problematic. They thus stated “cut-off scores should be standardized
(across measures) to ensure continuity in the literature” (p. 199). This difficulty, of using
different cut-off scores to compare rates across cultures or groups, was also reported by
Woody et al. [43] in their systematic review of perinatal depression in women. These views
could be seen as a recommendation that one cut-off score should be agreed upon for use
with men or women from all cultures, so as to allow comparisons in prevalence rates.

In addition, meta-analyses and reviews do not usually (if ever) have, as a stated
criterion, that studies will only be included in their analyses if they have used the correct
validated screening scale cut-off score for their population (or adequately discussed why
they have not done so). This means that studies may be included in reviews or meta-
analyses that have not used the empirically determined cut-off score for their sample, or
not discussed potential limitations of this, thus lending weight to the argument that this is
not a particularly important criterion.

4. Implementation in Clinical Practice

One could argue that validating a cut-off score is only really useful if is then used
within clinical practice. If, however, services decide that it is too impractical to ensure
women (or men) from different cultural backgrounds are screened using the validated
cut-off score for their culture or gender, then having such validation studies is not clinically
useful. Such impracticality could be for many reasons, including staff training difficulties,
software modification difficulties, as well as the lack of specific research on when a migrant
to a country is acculturated enough to warrant the use of the validated cut-off score on a
scale for that country’s ‘indigenous’ population, rather than from their ‘home’ country.

For example, in the health service where I work in Sydney, Australia, one cut-off
score—the Anglo validated one (13 or more in pregnancy for possible minor depression)—
is used for all women, regardless of culture. Brann et al. [26] also report a similar situation
in Sweden. In Denmark, however, while the recent validation study [9] has led to the
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implementation of the validated Danish cut-off score in their clinical services, a group has
been set-up to consider how the health service should implement the most appropriate
cut-off score for non-Danish speaking women [44].

5. Discussion

Arguments, or implications, that validation studies are not warranted, appear to fall
into various categories, as described above (Sections 3.2.1–3.2.5). I would argue that the
research in this area would be greatly improved if investigators carefully consider, and
justify, their use of screen-positive cut-off scores on whichever scale they are using in each
of these categories. This is particularly important given the reports that different cultures
or gender may express negative emotions differently (e.g., 4, 9, 10, 12), and hence screening
scales need to be validated for each culture or gender group, and that these scores should
thus be used, both in research and clinical practice.

Thus, studies that incorrectly cite a validated cut-off score (e.g., those similar to
Section 3.2.1) need to be more diligent in their reading of the original source literature.
Indeed, it is likely that many such errors are made because the investigators are only reading
secondary literature, and they assume that this literature is accurate in the reporting of the
primary source material, which unfortunately is often not the case.

If studies use a cut-off score that has not been validated for their population (e.g., those
similar to Section 3.2.2), they should clearly state this, and discuss the implications of their
decision. Similarly, those that choose to use the same cut-off score between different cultural
or gender groups to facilitate comparisons, despite having explained that there are in fact
different validated cut-off scores for their groups (e.g., those similar to Section 3.2.3), should
discuss the implications of their decision, and how their findings would be different if they
had used the validated score for each group.

Those that use a cut-off score based upon it being frequently used, or ‘internationally
recognised’ (e.g., those similar to Section 3.2.4), should reference the body that states this,
and should discuss the implications of whether or not women, or men, who are distressed
may be missed if their group have been shown to require a lower cut-off score.

Finally, those studies that are similar to category Section 3.2.5, where they use aggre-
gating techniques to determine which cut-off score can be used for all groups, should also
discuss the implications of this strategy, with respect to the misclassification of the women
or men from different cultural groups where their validated cut-off score is different to the
one being proposed for all groups.

Journals could improve their evaluation of such studies by requiring authors to state
that they have read the source material (and not just secondary material); that they have
ascertained if a validated cut-off score exists, or does not exist, for their groups, and to give
their rationale as to why they are choosing not to use this/these (if this is the case); and
to discuss the implications of their findings if they had instead used the validated cut-off
score if there is one (or different cut-off scores if more than one has been validated for
that group). In particular, implications need to highlight whether the use of non-validated
cut-off scores may therefore misclassify women, or men, as to their emotional health status
(screen positive or screen negative).

6. Conclusions

There are many studies that determine the optimal screen-positive cut-off score for
emotional health screening instruments, such as the EPDS, for women and men from
different cultures or countries. These studies show that there is a great range of optimal
scores depending upon the variables of culture and gender. There are also however a
substantial number of studies which appear to indicate that validating cut-off scores for
culture and gender is not considered that important, for a variety of reasons.

Clinical services and researchers need to be mindful of this difference in perspective
or approach, and openly discuss this problematic issue when using screening instruments
such as the EPDS.
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Abstract: Perinatal mental health problems are linked to poor outcomes for mothers, babies and
families. In the context of Low and Middle Income Countries (LMIC), a leading risk factor is gender
disparity. Addressing gender disparity, by involving fathers, mothers in law and other family
members can significantly improve perinatal and maternal healthcare, including risk factors for poor
perinatal mental health such as domestic violence and poor social support. This highlights the need
to develop and implement gender-transformative (GT) interventions that seek to engage with men
and reduce or overcome gender-based constraints. This scoping review aimed to highlight existing
gender transformative interventions from LMIC that specifically aimed to address perinatal mental
health (partner violence, anxiety or depression and partner support) and identify components of
the intervention that were found to be useful and acceptable. This review follows the five-stage
Arksey and O’Malley framework and the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR) checklist. Six papers that met the inclusion
criteria were included in the review (four from Africa and two from Asia). Common components
of gender transformative interventions across studies included couple-based interventions and
discussion groups. Gender inequity and related factors are a strong risk for poor perinatal mental
health and the dearth of studies highlights the strong need for better evidence of GT interventions in
this area.

Keywords: perinatal mental health; gender transformative interventions; scoping review; LMIC

1. Introduction

Research and policies related to perinatal mental health have demonstrated how
poor mental health both in pregnancy and postpartum is prevalent in the form of anxiety
and depression, and may influence pregnancy outcomes and the health of the foetus and
infant [1,2]. Untreated depression during pregnancy is also associated with a risk for suicide
especially in those with a severe problem or when there is associated partner violence [2–4].
When studied through a socio-cultural context, women generally have reported high
levels of anxiety, depression and higher levels of trauma during pregnancy as well as the
postpartum period [5–7]. Rates of anxiety and depression in pregnancy from Low and
Middle Income Countries (LMIC) range between 9–65% [8], indicating the importance of
addressing mental health outcomes during pregnancy as well as post-pregnancy in the
region [9].

Some of the well-established risk factors for poor perinatal mental health, partic-
ularly anxiety and depression, are related to gender inequity, especially in LMIC set-
tings. These include partner violence (Intimate partner violence (IPV), Domestic violence
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(DV) and Gender-based Violence (GBV)), younger age, poor social support, low educa-
tion and male infant preference [10–12]. Other gender-based risk factors include low
autonomy and decision-making power, lack of control over resources, low education and
poverty [12], power dynamics within family [13], gender-based stigma and discrimina-
tion and inequitable spousal relationships [14,15]. Multiple reviews [16,17] and a recent
report [7] using a decision tree analysis from 48 LMIC countries reported that gender-
related factors play a strong role in perinatal mental health problems such as anxiety and
depression, including in the South Asian context [18].

A few interventions for perinatal health in general that have addressed gender-related
factors and focused on enhancing support systems for pregnant women or addressing
gender inequity in the family have found improvement in rates of postpartum depression as
well [19–21]. When specifically looking at interventions, literature suggests how addressing
gender gaps with regards to perinatal health programs and policies can be an active agent
of change in addressing low mobility, female genital mutilation, unintended pregnancy
and increased preference for a male child [22].

Yet, different research reviews related to gender-based violence, and family and repro-
ductive health have notably overlooked the practical ways of overcoming gender inequality
to improve perinatal mental health [23]. Gender-based interventions in perinatal health may
be gender intentional, gender accommodative or gender transformative. Gender intentional
means identifying and understanding gender inequalities [24]. Gender-accommodating
interventions seek to compensate for gender norms and ideally decrease existing inequali-
ties; however, they are not aimed at role-reversal or changing gender norms [25]. Gender
transformative interventions, on the other hand, are interventions that create opportunities
for individuals to actively challenge gender norms and address power inequities between
persons of different genders [26]. Principles of Gender Transformative Approach (GTA) go
beyond improving healthcare systems and access for women alone but also include men,
children and other family members to promote better health for communities, as a whole.
However, while risk factors have been studied, gender-accommodative or transformative
interventions have not been designed from a curative or a preventative lens [27]. Fathers
have been involved at best as only one part of an intervention and these too have not
addressed gender transformation [28–30]. Since gender transformative interventions aid in
bridging the gender gap [26,27,31,32], it is necessary to develop interventions for perinatal
mental health with a Gender Transformative (GT) lens, especially in countries with a large
gender equity gap. This is especially true for the more prevalent perinatal mental health
concerns such as depression and anxiety which are driven by a host of psychological and
social risk factors.

Presently, there is meagre evidence based data on perinatal mental health interventions
that are gender-transformative in LMIC countries. To examine available evidence as well
as highlight the various components of the intervention and to encourage research in this
area, this review attempts to (a) review the literature on GT interventions that have been
implemented in LMIC, and have addressed perinatal mental health directly or indirectly,
(b) describe components of these interventions and (c) based on this, provide a framework
of action and recommendations for designing gender transformative intervention for
perinatal mental health care, specifically for early identification and treatment of perinatal
anxiety and depression in the community.

2. Method

This scoping review was conducted by utilising the framework developed by Arksey
and O’ Malley’s [33] that included five stages, namely (1) identifying the research question
that was broad in nature, (2) identifying relevant studies, a process that remains compre-
hensive and strategic, (3) select studies based on inclusion/exclusion criteria, based on
familiarity with literature, (4) charting data related to key themes and issues and lastly,
(5) collating, reporting and summarising the results which could be descriptive, thematic
and/or numerical in nature [34]. The findings are reported according to the Preferred
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Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Re-
views (PRISMA-ScR) checklist [35]. The sixth stage of a scoping review—stakeholder
consultation—is an optional element and was not included in this review.

2.1. Identifying the Research Question

The research question for this scoping review was “what is known about gender
transformative interventions that address perinatal mental health in Low and Middle
Income Countries?” The specific research questions for the present reviews were as follows:
(1) What are the objectives and purpose of developing gender transformative interventions
for perinatal mental health in the context of the LMICs? (2) What are the components of
these interventions (3) What are the kinds and contexts of male-involvement/engagement
in these gender-transformative perinatal mental health interventions? and (4) What are the
outcomes for perinatal mental health following these interventions?

2.2. Identifying Relevant studies

The following electronic databases were searched for English language publications
between 2012 and present: PubMed, PsycInfo, Scopus, Web of Science. Journals were
inclusive of Sage Publications, SpringerLink, Taylor and Francis, Wiley Online, and Oxford
University Press. Other databases searched include Google Scholar. The authors also
manually searched the reference lists of included papers, reports and other reviews to
identify further eligible papers or studies.

A comprehensive search using keywords included Gender transformative interven-
tions LMIC; Gender transformative interventions for maternal healthcare; Gender transfor-
mative interventions for perinatal healthcare and Gender transformative interventions for
perinatal and maternal mental health. The specific search terms for studies included Perina-
tal OR mental health outcomes OR antenatal OR pregnancy OR childbirth OR postpartum
OR postpartum depression OR maternal OR perinatal partner support OR involvement of
fathers OR mental health outcomes OR perinatal IPV OR perinatal GBV [in title, abstract,
keywords] AND male engagement interventions OR family interventions AND LMIC/Low
and Middle income countries (in all).

2.3. Study Selection (Inclusion and Exclusion)

The inclusion and exclusion criteria were developed by the authors and are shown in
Box 1. The search period ranged from studies published between the years of 2012–present.
A longer time period was utilised to map the scope of literature owing to the limited number
of studies that focused on gender transformative interventions that specifically focused
on maternal or perinatal mental health and wellbeing. Moreover, to ensure a rigorous
search, data from grey literature were also included. A quality assessment of the studies
selected was carried out by two senior researchers (PS, VS). studies that developed gender
transformative interventions inclusive of a component that targeted males or extended
family members’ involvement were reviewed.

Additionally, systematic reviews of interventions that targeted prevention or reduction
of violence against women, girls or mothers were also included in the review. Since maternal
and child’s health and wellbeing are strong predictors of mental health [36,37], psychosocial
interventions that were gender-transformative and addressed maternal health and care
were also included. Inclusion criteria consisted of studies conducted in the LMIC region;
countries belonging to LMIC were classified according to the Society for the Study of
Human Biology [38]. For the current 2022 fiscal year, low-income economies are defined as
those with a GNI per capita, calculated using the World Bank Atlas method, of USD 1045 or
less in 2020 (World Bank Country and Lending Groups, 2020) [36]. The following exclusion
criteria were applied: study location not in LMIC, not relating to perinatal period, not
relating to mental health and not relating to maternal mental health.
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Box 1. Inclusion and Exclusion criteria.

Inclusion criteria

1. Published in English
2. Programs designed and implemented in LMIC countries.
3. studies having any one of the three mental health outcomes in the perinatal period which include

a. Improvement in social support or better relationship with partner;
b. Decrease in depression, anxiety or any Common Mental Disorder;
c. Decrease in Domestic violence or Intimate Partner Violence.

4. Any study design—RCTs, Non Randomised Controlled studies, Case Control studies, pre post intervention studies.
5. Publication years 2007–2022.

Exclusion criteria

1. Study location not in LMIC.
2. studies not relating to perinatal period.
3. studies not relating to mental health or risk.
4. studies not relating to maternal mental health.

2.4. Charting the Data

Data were extracted according to the PRISMA-ScR [37,39] checklist [35]. The primary
objectives, study characteristics (author, year, country/region and outcome measures),
study population, components of interventions, primary outcomes and aspects of male
engagement were tabulated in line with the research questions.

2.5. Reporting the Results

Using a narrative approach, these interventions were critically analysed by VS, AR
and PC and reported in terms of intervention characteristics, risk of bias/methodological
quality, categorisation of outcomes and identification of gaps in evidence as previously
noted in scoping reviews that focused on GT interventions [40]. A total of 6 studies were
then finalised and analysed descriptively to understand GT in perinatal care and GT in the
context of LMIC.

3. Results

From the search process, 16 studies were identified since they met the inclusion
criteria. However, 10 studies were excluded because 7 studies focused on gender but not
on the gender “transformative” aspect and did not assess mental health outcomes and
3 studies did not assess perinatal mental health conditions. Figure 1 illustrates the PRISMA
flowchart of our search strategy. Table 1 highlights the data summary obtained from the
6 studies and additionally displays the study characteristics, study population, components
of interventions, primary outcomes and aspects of male engagement.
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Figure 1. PRISMA flowchart of the search strategy.
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3.1. Article Characteristics

The six finalised studies ranged primarily between 2015–2022, although the study
attempted to include studies over a period of 15 years (refer to Table 1). Only one study
was conducted in 2008 [41]. The results were further indicative of how there were very
few studies that focused on understanding perinatal mental health by implementing gender
transformative interventions. All the six studies included men and women/husbands and
wives. One study focused on women and husbands as well as extended family mem-
bers [41]. All the interventions included a male engagement component in the intervention.
All the interventions were mostly conducted in rural or semi-urban areas.

Most of the identified studies utilised group discussions as the basis to facilitate critical
dialogue and awareness regarding gender roles and mental health. In the Bandebereho
couples’ intervention, from Rwanda, small groups of critical reflection and dialogues
were initiated with couples and men [44]. Similarly, the Counseling Husbands to Achieve
Reproductive Health and Marital Equity (CHARM) intervention implemented in Maha-
rashtra, India, also involved sessions based on gender and culture for individuals to explore
how gender roles influenced wellbeing for mothers [23]. Two studies in Zimbabwe and
Congo [42,45] addressed how developing positive models of masculinity can decrease
gender disparity by initiating men’s groups and engaging in group discussions. Study
designs ranged from randomised controlled trials [23,42,44,45] to pre and post evaluation
designs [23,44]. In the following sections studies are presented thematically based on their
objectives and primary outcomes. Overall, the studies highlighted the need to address
perinatal mental health concerns through the involvement of other family members or
husbands through a gender-transformative lens.

3.2. Program Evaluation

This section reports practical aspects of the interventions (Table 2) and important
components of GT interventions that were designed, namely, to decrease gender-based
violence, improve maternal mental health, and improve couples’ relationships.

A successful couples’ intervention designed by Doyle et al. [44], implemented in
Rwanda, focused on engaging men and their partners in a participatory group session
consisting of critical reflection and dialogue. Addressing power relations in the com-
munity demonstrated substantial improvements with respect to marriages and modern
contraceptive uses. Therefore, while it did not address perinatal healthcare directly, the
couple-focused interventions had longer term implications with respect to perinatal and
maternal mental health [47]. The intervention induced a significant positive impact on
maternal health by reducing instances of physical and sexual IPV. It also increased male
accompaniment to antenatal care and decreased dominance of men in decision-making chal-
lenging existing gender norms. Components of intervention involved training community
volunteers (local fathers) to co-facilitate sessions on pregnancy, family planning and marital
communication. Sessions involved ice-breakers, group activities, games and media such as
cartoons and short films [48] However, the research was implemented only for 12 months,
leading to an unsustainable effect. This explains why despite greater male involvement,
women’s time spent on labour at home remained the same. Moreover, since behavioural
changes were self-reported there is a risk of participants (both men and women) providing
desirable answers.

A similar and older study from India targeted young married women, their husbands
as well as family members to address and modify gender norms [41]. The study attempted
to address communication and decision-making in the family by empowering women and
creating supportive social structures by providing interventions to husbands and mother-in-
laws through the First Time Parent Project in rural West-Bengal and Gujarat. Components
of intervention included education and counselling sessions for young married women,
training, outreach programs and workshops for husbands and mothers-in-law as well as
developing support groups for women. While the study did not address maternal mental
health directly, it addressed risk factors for poor maternal mental health since primary
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outcomes involved decreased gender-based violence and improving support in homecare
practices. The study did not however ensure follow-ups and therefore, the effectiveness of
the intervention remains unclear. The study however provided insightful recommendations
that included allying influential members of a family within the interventions as well as
creating a support network for different groups of mothers, such as those trying to conceive,
delay the first pregnancy and new mothers.

Raj et al. [23] conducted a randomised controlled trial evaluation in India, across
50 geographic clusters in rural Maharashtra, which primarily focused on gender equity
and family planning for men and couples. Based on the baseline scores of contraceptive
behaviours and IPV attitudes, a CHARM intervention, comprising three sessions of family
planning, gender-equity for couples was utilised. Sessions involved discussing gender-
equity through pictorial flipcharts that addressed family planning, barriers to family
planning and respectful marital communication. Results indicated that contraceptive
communication increased and decreased intimate partner violence amongst couples was
reported at an 18-month follow-up. While GT interventions have shown their efficacy
across countries, in LMIC, since resources are low, it is imperative to note that investment
interventions such as home visiting programs need to be maximised to prevent IPV or child
maltreatment [48].

Another intervention that was targeted for women, children and men/fathers/co-
parents in Mutasa district, Zimbabwe, used community-based training and discussion
groups that addressed services for mothers, HIV transmissions and engaging in problem-
solving therapy. Results indicated that addressing gender inequality improved maternal
mental health [46]. The interesting aspect of this program included creating and implement-
ing educational and outreach programs that encouraged “male champions”. Separate tools
were prepared for men and women participants. Interventions for women were delivered
by local female village health workers through Participatory and Learning Action (PLA) cy-
cles. For men, interventions involved male project members discussing gendered-division
of labour, safe sex and men’s contribution in care-seeking behaviour. The intervention
successfully integrated gender equality and male engagement, leading to increased couples
communication, reduced maternal workload and increased nutrition during pregnancy,
another paramount implication included increased value of girl children.

Along the lines of men’s involvement, the study by Bapolisi et al. [45] focused on
investigating the impact of men’s involvement on women’s health and child nutrition.
The primary focus in this study was to engage men for more gender equality, expecting a
positive effect of this combined intervention on the household economy, on child nutritional
status, on the use of reproductive health services including family planning, and on re-
ducing sexual and gender-based violence (SGBV). The intervention in the aforementioned
study involved developing positive masculinity by engaging men using a peer-based
approach. Reflective conversations were conducted through Gender-Dialogue Groups
(GDGs) facilitated by both one male and one female, trained as gender-based violence field
agent and economic recovery field agent. Men were encouraged to adopt attitudes and be-
haviours that promoted women’s economic empowerment as well as reduced gender-based
violence. The study provided insightful implications regarding gender-power dynamics
on both household as well as community levels. It can further be noted that through
participatory interventions, mental health services inclusive of antenatal care, maternity
and family planning can be improved through male-involvement.
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A recent study that contributed towards the current limited literature, was Comrie-
Thomson et al.’s [46] trial on implementing a gender-synchronised intervention. Gender-
synchronised interventions are conceptualised as programs that employ multiple strategies
to change community norms related to gender as well as engage men to achieve gender
equality and improve health [49]. As a part of the intervention, women participated
in PLA cycles conducted through monthly one hour group discussions, facilitated by
female village health workers in a central community location. Men, on the other hand,
participated in monthly one-hour group discussions, facilitated by the male project staff
member in men’s workplaces or a central community location. Group discussions rooted in
problem-solving therapy, focused on topics such as home care practices during pregnancy
along with various gender-related challenges women faced. Results indicated that women
reported decreased postnatal depression scores and care-seeking as well as relationships
significantly improved.

However, the aforementioned GT interventions particularly focused on prenatal, ma-
ternal care and personal empowerment. Alternatively, it is indicative of how programs
and interventions should focus more intentionally on postnatal mental health care, particu-
larly gender-intentional postpartum family planning interventions to ensure antenatal and
intrapartum care that were earlier provided remained sustainable and effective. By imple-
menting these interventions, it can be inferred that perinatal mental health will significantly
improve eventually decreasing mental health concerns such as anxiety and depression.
Possible adverse events that have to be considered includes increased tension in parent
relationships and familial relationships due to changed expectations and behaviours [50].
Therefore, developing GT interventions to explicitly address power dynamics, values and
norms throughout perinatal, prenatal and postnatal maternal health as well as mental
health remain a necessity to improve quality of care sustainably.

4. Discussion

Due to limited studies, the review could not identify major contexts in which GT
interventions were designed. However, it was vastly noted that GT interventions had mul-
tifold implications with respect to improvement on mental health, maternal mental health,
decreased IPV and GBV and improved couples’ relationships and homecare practices. It
was previously noted that gender related factors seem to play a strong role in mental health
problems in pregnancy and the postpartum especially in the LMIC region [51]. Therefore,
this review specifically identified key program components that may have contributed to
positive mental health outcomes as well as improvement in social and partner support and
decrease in IPV or DV, factors that have a strong link with depression and anxiety in the
perinatal period.

Similar to previous reviews and studies, the results in the present paper indicate
how main components of interventions to improve maternal mental health consist of
quality time with the infant, group sessions with husbands or family members, counselling
sessions and psychoeducational sessions [2,52]. Interventions are further indicative of
how addressing gender disparities can significantly lead to positive outcomes. Moreover,
apart from addressing maternal care specific to infant care, it also becomes necessary to
address the general wellbeing of mothers through empowering GT interventions. These
results demonstrate how development of gender transformative interventions is necessary
to improve mental health outcomes long term, amongst mothers [53].

In programs that focused on fatherhood, targeting men, fathers and husbands, inter-
ventions mostly focused on educational sessions on gender-roles [44,54] indicating that
addressing gender roles and norms was an important component of GT interventions
as highlighted by studies previously [30,51]. Recent studies have highlighted the neces-
sity of male engagement in maternal and perinatal healthcare [25,44]. Moreover, findings
accordingly highlighted that GT interventions which focused on fatherhood helped in trans-
forming harmful masculine norms which underpin gender-based violence. While these
interventions aim for men to increase their involvement in their partner’s pregnancies and
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accompany them to health services, it is necessary to note that increasing male engagement
as a strategy should include ethical considerations to ensure men do not assume the stance
of “protecting” and “looking after” women which in turn can cause power imbalance and
gender disparities.

Furthermore, fatherhood programs when designed from a systemic lens can signif-
icantly support and protect women, families and children from violence. In support, a
systematic review of male engagement in GT interventions for women in the community
highlighted that 11 out of 12 GT interventions revealed a significant change in men’s atti-
tudes towards gender norms, establishing gender equality [31]. This is suggestive of the
need to develop and design more GT interventions that focus increasingly on the aspect of
male engagement. However, this study did not focus on women in the perinatal period.

Further, the aforementioned studies do not acknowledge the structural norms that in-
fluence masculinity and how norms related to masculinity are also changing [31]. Moreover,
while the results are indicative of group education, community outreach and mass-media
campaigns are all effective program interventions, none of the studies focus on evaluating
long-term change. It remains unclear how family members, caregivers, and men will
continue to succeed in sustaining their short-term change in the absence of contextual and
structural changes.

To achieve long-term, sustainable change, community-level interventions need to be
accompanied by policies that support the changes men undergo through GT interventions.
Future recommendations for gender transformative interventions include taking a more
relational perspective that attempts to integrate men and boys with efforts to empower
women without adapting the attitude of “saving women and families” since it was noted
that many men engaging in activism for equality or trials that promote equality are not
disconnected from an inherent saviour complex [51].

Studies could also focus on developing strategies that address change at the level of
families and communities leading to sustainable changes through involvement of other
family members, which also result in sustainable and lasting effects. Additionally, fu-
ture studies could focus on programmatic efforts on gender barriers that accompany life
stages, that range from helping newly married couples with no children to delay in their
first pregnancy. Developing GT interventions for specific groups such as those facing peri-
natal loss and adolescent mothers is needed. GT studies need to provide more information
about how men were encouraged to participate in these trials and stay engaged through
the course of multiple sessions, which components were preferred by the groups and
whether the gender of the facilitators made a difference and if groups should be men only
or combined. This information will enable future researchers to help in better planning of
future GT intervention studies for perinatal mental health including deciding the “dose” of
the intervention in addition to the methods.

Moreover, some reports [55,56] focusing on male engagement in perinatal mental
health, from High Income Countries, have used technology such as SMS and other online
tools. Countries in the LMIC region also reported using technology to improve perinatal
mental health [57–59]; however, the interventions did not include a male engagement
component. It is possible that technology-based interventions can increase accessibility as
well as be useful in involving difficult-to-engage men.

5. Limitations

It is necessary to remain cautious while interpreting the findings of this review because
the evidence is limited due to the small number of studies that were identified. Moreover,
since the synthesised studies were not methodologically similar, the findings of the current
review cannot be generalised. Our findings and recommendations are partially informed
by the studies and their limitations, also accounted for, in our analysis. Moreover, given
the sensitivity and stigmatised nature of these issues, consideration must be given to the
presence of social desirability bias which may have influenced disclosure and involvement
of participants in the programs. Future research may examine the dose or the optimum
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length of the intervention itself and on whether treatment gains are maintained over longer
follow-up periods.

6. Conclusions

Our review has highlighted a need for GT interventions that focus on male engagement,
family members and community as a whole. Our review also highlights the methodological
strengths and deficits in existing interventions, paving the way for future research to
address these limitations and mindfully develop programs that yield effective maternal
health outcomes. Lastly, by emphasising programs implemented in the LMIC region, our
review addresses the need to develop shared goals that address gender-based violence,
cultural norms and family dynamics since perinatal and maternal mental health outcomes
cannot be improved in isolation.
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Abstract: This study examined (1) the availability and content of national CPGs for treatment of
peripartum depression, including comorbid anxiety, with antidepressants and other psychotropics
across Europe and (2) antidepressant and other psychotropic utilization data as an indicator of
prescribers’ compliance to the guidelines. We conducted a search using Medline and the Guidelines
International Network database, combined with direct e-mail contact with national Riseup-PPD
COST ACTION members and researchers within psychiatry. Of the 48 European countries examined,
we screened 41 records and included 14 of them for full-text evaluation. After exclusion of ineligible
and duplicate records, we included 12 CPGs. Multiple CPGs recommend antidepressant initiation
or continuation based on maternal disease severity, non-response to first-line non-pharmacological
interventions, and after risk-benefit assessment. Advice on treatment of comorbid anxiety is largely
missing or unspecific. Antidepressant dispensing data suggest general prescribers’ compliance with
the preferred substances of the CPG, although country-specific differences were noted. To conclude,
there is an urgent need for harmonized, up-to-date CPGs for pharmacological management of
peripartum depression and comorbid anxiety in Europe. The recommendations need to be informed
by the latest available evidence so that healthcare providers and women can make informed, evidence-
based decisions about treatment choices.

Keywords: clinical practice guideline; depression; anxiety; antidepressant; psychotropic
medications; peripartum
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1. Introduction

Peripartum or perinatal depression, which is depression arising in the period between
the start of a pregnancy and the end of the first postpartum year, to use a broad definition,
affects approximately one in eight women [1]. Peripartum and perinatal depression are
used interchangeably, although the former term relates more specifically to the woman.
The disorder often persists throughout the peripartum period, with as many as 47% of
women with postnatal depression having experienced an antenatal episode [2]. In many
cases, depression concurs with anxiety, and this adds a substantial mental health burden to
the woman [3]. One recent study has proposed multiple subtypes of perinatal depression,
which differ in terms of symptom dimension and time of onset [4]. Women may, there-
fore, need tailored treatment strategies, including pharmacotherapy, depending on their
individual depression course, timing of onset, and prominent symptom typology.

Perinatal depression is associated with a spectrum of obstetric and long-term negative
outcomes in the offspring [5,6], including possible adverse impacts on the mother-infant
relationship [7,8]. It also substantially affects women’s well-being and functioning, and it
can even lead to suicide [9]. In moderate to severe cases or after non-response to first-line
psychotherapy, pharmacotherapy with antidepressants is often needed [10]. Pooled results
from 40 cohort studies [11] indicate that selective serotonin reuptake inhibitors (SSRIs) are
the most commonly used antidepressants, with a population prevalence of filled prescrip-
tions ranging from 3.5% before pregnancy to 3.0% during gestation and 4.7% in the first
year postpartum. Augmentation with antipsychotics or adjuvant pharmacotherapy with
benzodiazepines or sedative antihistamines may be needed in some cases [10]. Neverthe-
less, pregnancy remains a major driver for discontinuation of antidepressants, and 49% of
those individuals who chose to continue have low antidepressant adherence [12,13].

The decision-making process about antidepressant treatment during pregnancy or
lactation is complex, as it involves weighing the possible risk of exposure in utero or
in breast milk against the potential adverse effects of sub-optimally treated maternal
peripartum depression to both the mother and child. Clinical practice guidelines (CPGs) for
peripartum depression management may facilitate this decision-making process. However,
many countries have not established CPGs for peripartum depression, and for those
available, the recommendations are not always uniform [14]. In 2018, one systematic review
evaluated the content of the available CPGs, and it was found that only four countries
recommend continuation into pregnancy of a pre-existing antidepressant treatment [14].
This prior work extracted only recommendations from CPGs adhering to the quality criteria
of the Appraisal of Guidelines for Research and Evaluation (AGREE) instrument. Thus,
there are still knowledge gaps on current clinical practices from CPGs not meeting such
quality criteria. Furthermore, the extent to which national CPGs are followed in relation to
antidepressant and other psychotropic prescribing remains unknown.

Therefore, the aim of this review was to examine the availability of national CPGs
for treatment of peripartum depression with antidepressants across Europe and review
their content and recommendations for the pregnancy and postpartum periods. We fur-
ther evaluate antidepressant utilization data in women during the perinatal period as an
indicator of compliance to the guidelines. To shed additional light on mental disorder
co-morbidity, we evaluated whether CPGs for peripartum depression provide guidance
on psychopharmacological treatment for co-morbid anxiety, along with prescription fill
data for other psychotropics (i.e., antipsychotics and benzodiazepines) and sedative anti-
histamines during pregnancy and postpartum.

2. Materials and Methods

2.1. Search and Selection Criteria for Clinical Practice Guidelines

We conducted an extensive search of CPGs for treatment of peripartum depression
in 48 countries in Europe, including member countries of the European Union, Schengen
states, and other European countries. San Marino and the Holy See, both located geograph-
ically in Italy, were not included, as the former follows guidelines in Italy and the latter was

180



IJERPH 2022, 19, 1973

not relevant. We combined multiple search strategies. First, we searched the literature in the
Medline database (via PubMed) from inception to 31 August 2021 using the free text terms
“antidepressant, peripartum, perinatal, pregnancy, postpartum, antenatal period, prenatal
period, postnatal period, depression, mental health, psychiatric” and applied the filter for
guidelines only. Second, we searched the Guidelines International Network (GIN) database
using the terms “depression, peripartum, perinatal, pregnancy” on 31 August 2021. Third,
we contacted directly via email the national members of Riseup-PPD COST ACTION
(CA18138–Research Innovation and Sustainable Pan-European Network in Peripartum De-
pression Disorder) with an inquiry about the existence of a CPG for peripartum depression
in the country. Last, we contacted researchers within peripartum psychiatry in various
countries. No exclusion criteria were employed based on language. In the searches in
Medline and GIN, we did not include published CPGs from countries outside Europe. We
did not restrict the search to CPGs meeting the quality criteria of the AGREE instrument,
as we aimed to gather as much information as possible about current clinical practices.
Case reports and animal studies were excluded. We excluded CPGs on depression or
mental health in adults which did not cover or mention peripartum depression within
them and CPGs on peripartum depression that did not mention pharmacotherapy inter-
ventions. Clinical recommendations without clear references or without a description of
the process that led to the recommendation were also excluded. The literature searches and
abstract screenings were performed by a single author. The selection of the CPGs eligible
for inclusion were agreed upon by all authors.

Data abstraction was performed by one author depending on the relevant language
and, thereafter, quality-checked by another author. We extracted recommendations re-
garding (1) initiation, continuation or discontinuation, and switching of the antidepressant
for both new and preexisting depression in pregnancy or postpartum, (2) preferred and
non-preferred antidepressants in pregnancy and while breastfeeding, (3) compatibility of
antidepressants with breastfeeding, (4) antidepressant level monitoring or dose adjustment,
and (5) recommendations for pharmacological treatment of comorbid anxiety in pregnancy
and postpartum.

2.2. Search and Selection Criteria for Antidepressant and Psychotropic Utilization Studies

We searched the literature in the Medline database (via PubMed) from inception to
31 August 2021 using the free text terms “antidepressant, psychotropic, antipsychotic,
anxiolytic, “medication use”, “drug use”, peripartum, perinatal, pregnancy, postpartum,
antenatal period, prenatal period, postnatal period, depression, mental health, psychiatric”.
We extracted the most complete or recent antidepressant drug utilization studies among
those published in the last 10–15 years originating from countries in Europe. We applied no
restriction as to the way antidepressant use in pregnancy and postpartum was measured
in the studies (e.g., based on self-reporting, prescription fills, or medical records). The
outcome criteria were prevalence estimates for antidepressant use before, during, and
after pregnancy. The same criteria applied to the search and data extraction for other
psychotropic medications. If available, we extracted prevalence estimates from more than
one study.

2.3. Ethics Statement

No ethics approval was sought, as this review evaluated existing clinical practice
guidelines. No informed consent was collected, as the study did not involve patients. The
synthesis was not registered in PROSPERO.

3. Results

3.1. Identified Clinical Practice Guidelines

Figure 1 describes the flow diagram of the various search strategies to achieve the final
sample of CPGs included in the study. Across the 48 countries examined, we were unable
to identify a contact person or did not receive a response in 22 (45.8%) of the countries.
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We received a response or identified a CPG in the literature search for 26 countries in
Europe, of which 10 (38.5%) (i.e., Austria, Bulgaria, Croatia, Cyprus, France, Greece,
Iceland, Portugal, Turkey, and Bosnia and Herzegovina) did not have a national CPG for
intervention strategies of peripartum depression or mental health, either specific or broader
for the adult population, with mention of the peripartum population. In Ireland, we could
only retrieve an information leaflet on peripartum depression for women, which is not
classified as a CPG. In Ukraine (personal communication), the criteria for treatment of
peripartum depression were reported to be in place, which included pharmacotherapy
interventions with amitriptyline, phenazepam, relanium, frenolone, and with vitamins
(e.g., ascorbic acid). However, no further information was obtained. Belgium and Sweden
used protocols or guidelines for screening and treatment of peripartum depression based
on international guidelines (NICE). However, pharmacotherapy interventions are not
mentioned [15,16]. Of the searches in PubMed and the GIN database, we screened three
CPGs from Spain, Poland, and the UK, which were duplicates of the ones obtained via the
contact persons in these countries. We included and fully evaluated 12 CPGs. In the CPG
from Latvia, recommendations on pharmacological interventions were only provided for
the postpartum period.

Figure 1. Flow chart of the review process for the clinical practice guideline synthesis. Abbreviations:
CPG = clinical practice guideline; GIN = Guidelines International Network. * No response or
identification in Albania, Andorra, Armenia, Azerbaijan, Belarus, Croatia, Czech Republic, Estonia,
Georgia, Hungary, Kazakhstan, Kosovo, Liechtenstein, Luxembourg, Moldova, Montenegro, North
Macedonia, Romania, Russia, Slovakia, Slovenia, and Switzerland.

3.2. Pharmacological Interventions for Treatment of Antenatal Depression

Table 1 shows that most CPGs advise initiation of antidepressants in women with new
onset or moderate-to-severe antenatal depression. This treatment should be undertaken af-
ter an individualized risk–benefit evaluation and following non-response to psychotherapy.
In contrast, the CPG in Poland discourages the use of antidepressants in the first trimester
and states that this medication should be discontinued before delivery. All the CPGs seem
unanimous in recommending or mentioning the possibility to continue antidepressants
in pregnancy for preexisting moderate-to-severe depression (Table 1). In the UK CPG,
monotherapy (if possible) and the lowest effective dose are advised in the context of both
initiation and continuation of the antidepressant. On the basis of filled prescription and
drug utilization data, there was a decrease in the prevalence of antidepressant use from
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preconception (range: 1.6–9.6%) into pregnancy (range: 0.3–4.1%), with SSRI being the most
commonly prescribed group in most countries (Table 1). For many countries in Eastern
Europe, no such utilization data were available.

There is general agreement between the CPGs in evaluating individual drug response
in the period prior to pregnancy in the decision making about antidepressant continu-
ation during pregnancy. The CPGs provide less uniform guidance regarding switching
antidepressants during pregnancy (Table 1). In the CPGs of Malta and Norway, switch-
ing is discouraged unless the drug is ineffective. The CPG in the Netherlands considers
switching from paroxetine to a preferred antidepressant but before pregnancy. Multiple
CPGs (Finland, Germany, Italy, and Serbia) do not provide guidance on switching. Like-
wise, information on antidepressant level monitoring in serum or plasma and on dosage
adjustment is missing for the CPGs in Italy and Denmark.

Multiple CPGs mention sertraline and citalopram as preferred antidepressants in preg-
nancy, whereas others (i.e., Finland, Serbia, and Spain) list the class of SSRIs. Paroxetine
was mentioned as not a preferred antidepressant in most CPGs, except for Serbia, the
UK, and Norway. In the two latter countries, the CPGs advise basing the choice of the
antidepressant on maternal prior response and its safety profile. Generally, the antidepres-
sants recommended in the CPGs were also the ones most often used in gestation, except
in Denmark (for fluoxetine), the Netherlands and Spain (for paroxetine), and Germany
(for amitriptyline). Paroxetine ranked among the most commonly used antidepressants in
pregnancy in specific countries (i.e., Italy, the Netherlands, or Spain).

3.3. Pharmacological Interventions for Treatment of Postpartum Depression

Table 2 summarizes the content and recommendations of the CPGs for the postpar-
tum period. Most CPGs (n = 11) recommend initiation or continuation of antidepressant
medications in women suffering from depression in the postpartum period. Nearly all
CPGs suggest an individual risk–benefit evaluation of the antidepressant treatment in the
case of breastfeeding. Recommendations about breastfeeding compatibility with maternal
antidepressant use were not specified in three GPGs (Spain, Serbia, and Norway). The
CPGs in the Netherlands, Italy, and Finland state that antidepressant use does not pre-
vent breastfeeding, whereas the UK and Denmark advise closely monitoring the exposed
breastfed infant for potential adverse effects, such as weight gain. The Maltese CPG ad-
vises that only healthy and full-term infants should be breastfed when mothers are taking
antidepressants. The Polish CPG gives a detailed recommendation about the timing of
antidepressant intake and breastfeeding (i.e., to take one daily dose before the longest sleep
of the child and breastfeed directly before that). Recommendations about switching antide-
pressants are either unspecified (n = 5) in the CPG or discouraged, especially if it affects
the woman. The prevalence estimates of antidepressant use postpartum were greater than
in the antenatal period and generally returned to the magnitude seen pre-pregnancy. For
most of the countries included in this work, no antidepressant utilization data postpartum
are available.
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The specific substances recommended and not recommended vary considerably be-
tween the CPGs, but taken together, sertraline (8/12 CPGs) and paroxetine (5/12 CPGs)
are the ones most commonly preferred, while fluoxetine is not preferred in most CPGs
(8/12 CPGs) due to its very long half-life with the risk of accumulation in the infant. Parox-
etine, citalopram, sertraline, or SSRI in general are also the antidepressants most commonly
taken by women postpartum. Fluoxetine does not rank high in drug utilization studies in
the postpartum period.

3.4. Pharmacological Interventions for Antenatal or Postpartum Comorbid Anxiety and Use of
Other Psychotropics

Treatment recommendations for comorbid anxiety are largely missing for both the
antenatal and the postpartum period (Tables 1 and 2). Only seven GPGs state that ben-
zodiazepines can be offered in the case of severe anxiety during pregnancy but only for
short-term treatment. In Malta, benzodiazepines are recommended only as needed, and
the treatment of choice is augmentation with quetiapine, both during pregnancy and post-
partum. During the latter period, sedative antihistamines represent a treatment option.
In the UK, it is advised to treat comorbid anxiety with antidepressants during pregnancy
or short-term benzodiazepines, and the latter medication is discouraged at postpartum
in case of breastfeeding. The CPG in Latvia recommends treatment of comorbid anxiety
postpartum with mirtazapine or atypical antipsychotics, including olanzapine at a low
dose, while benzodiazepines should be avoided.

Prenatal use data for benzodiazepines, antipsychotics, and quetiapine specifically
are lacking for some countries, and for sedative antihistamines, data are very sparse.
During pregnancy, benzodiazepines are often used to a larger extent than antidepressants
in specific countries (i.e., Germany, Poland, Serbia, and Spain), while in Norway, the use of
benzodiazepine and sedative antihistamines is comparable (about 1%). With regard to the
use of other psychotropic medication (as an add-on) in the postpartum period, utilization
data are largely unavailable, as only the Nordic countries and the UK report postpartum use
of benzodiazepines and antipsychotics in the ranges of 0.8–3.2% and 0.2–0.4%, respectively.

4. Discussion

This review across European countries reports important gaps in the availability, agree-
ment, and up-to-date evidence-based content of CPGs for the pharmacological treatment
of peripartum depression. This may have implications in the decision making and uptake
of effective treatment among perinatal women and consequently in reducing the pervasive
costs of peripartum depression. Several of our findings are important for clinical practice
and perinatal drug research at large. First, we identified a national CPG only in 12 out of
the 48 countries in Europe, adding 6 guidelines to the latest synthesis by Molenaar et al. in
2018 [14]. Nevertheless, the absence of a CPG in most countries raises clear concerns about
the pharmacological management of depression in pregnant women and new mothers [10],
especially in countries where higher rates of peripartum depression [50,51] are paralleled by
low use of antidepressants and greater use of benzodiazepines [24]. Second, we found gen-
eral agreement within the CPGs in recommending psychotherapy as first-line intervention,
as well as antidepressant initiation or continuation based on psychotherapy non-response
or depression severity. However, the recommendations are sometimes unspecific and
not uniform across guidelines. Third, emerging issues and questions that are met in the
real-world practice are not covered with the latest available evidence (e.g., drug monitoring
or dose adjustments, antidepressant switching and treatment augmentation, adjuvant
strategies for comorbid anxiety, and compatibility of breastfeeding with antidepressant
treatment). Finally, the unavailability of antidepressant and other psychotropic utilization
data from pre-pregnancy through the end of the first postpartum year, especially in some
countries, impedes the evaluation of prescribers’ compliance to a CPG and calls for ad hoc
perinatal drug utilization research.

189



IJERPH 2022, 19, 1973

The available evidence about antidepressant safety and antidepressant effectiveness
in the context of continuation, discontinuation, or initiation is limited, especially for the
pregnancy period [50,52–57]. It is now widely acknowledged that intrauterine exposure to
SSRIs does not substantially increase the risk of congenital anomalies in offspring, while the
risk for negative longer-term developmental outcomes is less clear [58–60]. However, only
more recent studies have compared outcomes in offspring born to continuers versus discon-
tinuers [61]. Antidepressant continuation in pregnancy was found to increase the risk of
low birth weight, premature birth, or affective disorder diagnosis later in childhood [62–65].
Yet, the role of confounding by maternal disease severity remains an important concern in
this research. Regarding antidepressant effectiveness, a recent meta-analysis [53] found a
74% increased risk of depression relapse during pregnancy with antidepressant discontinu-
ation relative to continuation in pregnancy. The four included studies were, however, very
heterogeneous and adopted an oversimplified definition of antidepressant continuation
or discontinuation that did not reflect the treatment intensity, dose changes, or timing of
exposure as in real-world settings [66–68].

No observational or randomized study to date has investigated the benefit of antide-
pressant initiation in pregnancy on relapse or remission of peripartum depression. The
need for clinical drug trials in pregnant and postpartum women has never been greater [69].
The findings from the “stop or go” randomized trial indicated no significant difference in
the risk of relapse of depression in women who tapered SSRIs with additional preventive
cognitive therapy, relative to those who continued SSRIs [70]. However, the study included
only 44 women, demonstrating the need for larger trials which also address the efficacy
of antidepressant initiation in pregnancy. In 2019, the Food and Drug Administration in
the US approved the first drug specifically for the treatment of postpartum depression: the
GABA-A receptor modulator brexanolone. Brexanolone is not yet approved in the EU, but
regulatory pathways have been initiated for future marketing authorization. This new drug
constitutes an important therapeutic option for women with severe postpartum depression,
but its difficult administration in terms of duration and form (i.e., intravenously) may limit
its usage. Determining the comparative effectiveness and safety of brexanolone versus any
other treatment for postnatal depression [54] will be crucial to inform clinical decisions
involving CPGs at an international level. Similarly, more research is needed about the com-
parative effectiveness of different pharmacological interventions versus other therapeutic
options, such as electroconvulsive therapy for treatment of severe perinatal depression.

There remains a need for more unified guidelines on the use of antidepressants to
treat peripartum depression to guide clinical decision making. However, the decision to
treat peripartum depression with antidepressants must always consider the individualized
risk–benefit profile of the medication for each woman [54]. Most CPGs recommend an
individualized risk–benefit assessment, which should consider the psychiatric history of
the woman, her response to prior or ongoing antidepressants, mental health outcomes
following prior attempts to discontinue the medication, the woman’s treatment preference,
and her desire to breastfeed. The antidepressant with the lowest known risk for breastfed
children in the lowest effective dose and in the lowest effective drug serum concentration
should be prescribed [60]. To the best of our knowledge, there is no evidence base to
discourage breastfeeding of preterm or low birth weight infants. However, caution is
needed due to the immature liver metabolic capacity in preterm infants, especially in
combination with maternal fluoxetine use, which has a long half-life and increased risk of
accumulation in the breastfed infant [60]. The decision making in pregnancy and while
breastfeeding could be aided by further development of patient decision aid (PDA) tools.
Early data suggest that they are acceptable to users and reduce decisional conflict [71,72].

Generally, there was satisfactory compliance in prescribing preferred antidepressants
during pregnancy (e.g., sertraline and citalopram), although exceptions were noted. Parox-
etine ranked among the most commonly used antidepressants in pregnancy in specific
countries, despite being a non-preferred antidepressant. However, we could not corrobo-
rate whether this drug choice was derived from an individualized assessment based on
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maternal prior response to the drug or whether it reflects poor prescriber compliance to
the CPG. One Dutch study [73] found that gynecologists and midwives were aware of
the national CPG on antidepressants in pregnancy, yet only 13.9% of them adhered to
its recommendations. Efforts are, therefore, necessary to facilitate the uptake of the CPG
recommendations in routine clinical practice by all healthcare professionals involved in the
care of women with peripartum depression.

One key finding is that guidance on intervention strategies for comorbid anxiety and
advice on augmentation with antipsychotics are largely missing across the examined CPGs,
and when present, it is too unspecific with regard to drug selection and maximum permis-
sible doses. Indeed, we observed important country-specific fluctuations in the utilization
of benzodiazepines that need to be addressed. Uniform, specific recommendations for
this problem are needed for multiple reasons: (1) some women manifest active depressive
symptoms despite antidepressant treatment, and clinicians need evidence-based guidance
to treat them; (2) anxiety is a prominent symptom of severe peripartum depression [4]; and
(3) benzodiazepines should be used only sporadically during pregnancy or postpartum,
and alternative interventions are necessary for protracted treatments [60]. Yet, to date,
evidence does not exist to help make recommendations for the perinatal population, which
calls for urgent population-based perinatal drug research.

Strengths and Limitations

Several strengths and limitations need mentioning. One of the main strengths of this
synthesis is that we provided a global view of the existing CPGs across Europe. We applied
multiple search strategies, our search was not restricted to CPGs meeting the AGREE
instrument, and we applied no language restrictions, which enabled us to gather as many
CPGs as possible, including current clinical practices. Direct contact with representatives of
the COST network and experts in psychiatry and psychology allowed us to examine CPG
availability in low- and middle-income countries in Europe, which are unlikely to publish
national CPGs. Our review did not include consensus statements or expert opinion articles,
as these items only reflect individuals’ perspectives or practices. In addition, we extracted
psychotropic utilization data from the literature as a proxy of prescribers’ compliance to
their national CPGs. However, such a proxy is not ideal, and specific field studies are
necessary to accurately measure prescribers’ adherence to the CPGs [73]. Identification of
CPGs eligible for inclusion in the review was performed by a single author, but the final
decision for inclusion or exclusion was agreed upon by all authors. We did not assess the
quality of the included CPGs based on the AGREE instrument, and therefore, we could not
assess the degree of the evidence upon which the different CPG recommendations were
based. Lastly, our review was restricted to European countries, and so our results are not
generalizable to countries outside Europe.

5. Conclusions

Many countries in Europe do not have a CPG for pharmacological treatment of
peripartum depression, and where present, recommendations are not fully uniform and
not up to date with the latest available evidence. This review expresses the urgent need for
a harmonized, up-to-date CPG for pharmacological management of peripartum depression
and comorbid anxiety in Europe. Treatment recommendations need to be informed by
the latest available evidence and cover emerging issues that are met in the current clinical
practice. Our work is only the first step in facilitating the complex decision making in
pharmacological treatment of women with peripartum depression. Women across Europe
should be empowered to make informed, evidence-based decisions about their treatments
during pregnancy and while breastfeeding.
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