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Objective. There is no evidence on the latent structure of symptoms of childbirth-related posttraumatic stress
disorder (CB-PTSD) in fathers and to date, no validated French instrument exists to measure CB-PTSD in
partners, although the City Birth Trauma Scale (partner version) (City BiTS (P)) was developed to measure
such CB-PTSD symptoms. This study aimed to validate the French version of the City BiTS-P (City BiTS-F
(P)) in partners attending childbirth and to examine its factor structure, reliability, and validity. Method.
French-speaking fathers of 1-to-12-month-olds participated in this online cross-sectional survey (n =
280). They completed the City BiTS-F (P), the PTSD Checklist, the Edinburgh Postnatal Depression
Scale, and the anxiety subscale of the Hospital Anxiety and Depression Scale, as well as sociodemographic
and medical items. Results. The four-factor model did not fit well the data, contrary to the two-factor model
with birth-related symptoms (BRS) and general symptoms (GS). However, the bifactor model with a general
factor and the BRS and GS provided the best fit to the data. High reliability (o = .88-.89), and good con-
vergent and divergent validity were found. Fathers with a history of traumatic childbirth reported higher
total and subscale scores. Discussion. Our findings provide evidence for the use of the City BiTS-F (P)
as a reliable and validated tool to assess CB-PTSD symptoms in French-speaking partners. The use of
the total score in addition to the BRS and GS subscale scores is warranted.

Clinical Impact Statement

CB-PTSD symptoms can be assessed by the City BiTS (P) according to the DSM-5-TR PTSD criteria
(Ayers et al., 2018). This questionnaire’s psychometric characteristics were studied within 280 French-
speaking fathers of 1-to-12-month-olds. Our findings concluded that CB-PTSD is composed of two fac-
tors: BRS (e.g., distressing birth-related nightmares) and GS (e.g., anger). Fathers with a history of trau-
matic childbirth reported higher total and subscale scores. In sum, we recommend the use of this
validated self-report questionnaire to assess CB-PTSD symptoms in French-speaking partners.
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Childbirth can sometimes be experienced as a traumatic stressor,
according to the Diagnostic and Statistical Manual of Mental
Disorders, 5th revised ed (DSM-5-TR) criteria for PTSD
(American Psychiatric Association [APA], 2022). It is now well
established that childbearing mothers can develop symptoms of
childbirth-related PTSD (CB-PTSD) following traumatic childbirth
(APA, 2022; Ayers et al., 2018; Heyne et al., 2022; Webb et al.,
2021). This mental health disorder consists of four symptom clus-
ters: intrusions, avoidance of reminders, negative cognitions and
mood, and hyperarousal (APA, 2022).

Within the last couple of decades, the involvement of co-parents
(i.e., non-expecting mother or father) during childbirth has
increased, making them potentially vulnerable to experiencing
birth trauma and to developing CB-PTSD. Recent evidence suggests
that 52% and 58% of partners feared for the childbearing mother
and/or their infant’s life or physical integrity, respectively (Webb
et al.,, 2021), therefore fulfilling the PTSD criterion A of the
DSM-5-TR (APA, 2022). Lately, a comparative meta-analysis
reported that 1.2% of fathers suffer from CB-PTSD while 1.3%
show subclinical symptoms (Heyne et al., 2022). Out of the 169
studies examined in this meta-analysis on maternal and partner
CB-PTSD prevalence, only five studies included exclusively fathers
and 11 studies investigated both childbearing mothers and fathers
(Heyne et al., 2022). Therefore, there is a need for developing
research on birth trauma in partners, as well as parent-specific
tools to assess partner CB-PTSD symptoms.

Given that research on CB-PTSD in partners is scarce, little is
known about its consequences. In light of the well-documented con-
sequences of maternal CB-PTSD on family outcomes (e.g., see Cook
et al., 2018), it is likely that partner CB-PTSD can also influence
parental and child outcomes (Horsch & Stuijfzand, 2019). Paternal
CB-PTSD symptoms seem to influence the couple relationship and
make a subsequent pregnancy less probable (Garthus-Niegel et al.,
2018; White, 2007), while evidence on its impact on the relationship
with the infant is inconsistent (Hinton et al., 2014; Stuijfzand et al.,
2020). Early detection of CP-PTSD in partners appears fundamental
to prevent probable consecutive consequences.

Multiple reasons can explain the lack of early detection of partner
CB-PTSD. First, perinatal research and clinical practice have mainly
focused on maternal CB-PTSD (Garthus-Niegel et al., 2021). Only
in recent years has partner mental health following traumatic child-
birth attracted attention in both research and clinical fields, even
though it remains under-studied. Given that maternity services
focus on childbearing mothers, partners may feel illegitimate or
may avoid talking about their psychological difficulties during the
postpartum period. Finally, projecting the situation for childbearing
mothers on partners, CB-PTSD symptoms are often confused with
postpartum depression symptoms, making CB-PTSD overlooked
as a concern (Ayers et al., 2018).

The development of a validated partner-specific tool to assess
CB-PTSD symptoms is therefore crucial (McKenzie-McHarg et
al., 2015). Although several tools exist to measure PTSD (please
see Webb et al., 2021 for more details), they were all designed for
people exposed to traumatic events other than childbirth. It is only
recently that a self-report questionnaire, namely the City BiTS (P),
was specifically developed for partner CB-PTSD (Webb et al.,
2021). The development of the City BiTS (P) was based on the
DSM-5 and showed a high internal consistency, as well as good psy-
chometric characteristics (Webb et al., 2021). The City BiTS (P) has

two subscales; the birth-related symptoms (BRS) that is mainly com-
posed of intrusions and avoidance symptoms and the general symp-
toms (GS) that consists of negative cognitions and mood, and
hyperarousal symptoms, therefore supporting the two-factor struc-
ture (Webb et al., 2021). However, recent findings in childbearing
mothers showed that a bifactor model with a general factor and
two specific factors (i.e., BRS and GS) yielded a better model fit,
suggesting that the use of the BRS and GS subscale scores in addi-
tion to the City BiTS total score is valuable (Naki¢c Rados et al.,
2020; Sandoz & Horsch, 2021). Nevertheless, according to a meta-
analysis on PTSD latent factor structure following traumatic events
not linked to childbirth, the two- and four-factor models fitted the
data best (Yufik & Simms, 2010). In light of what has been reported
above, there is thus a need to determine the latent factor structure of
CB-PTSD in partners.

Thus, this study overall aimed to establish the latent factor struc-
ture of CB-PTSD symptoms and to validate the French version of the
City BiTS (P) (City BiTS-F (P)) in partners. In particular, we aimed
to (a) test the four-factor model with four correlated CB-PTSD
symptom clusters (intrusions, avoidance, negative cognitions and
mood, and hyperarousal), the two-factor model with two correlated
dimensions of CB-PTSD symptoms (BRS and GS), and the bifactor
model with the general factor and two specific factors (i.e., BRS and
GS); (b) establish the reliability of the City BiTS-F (P); (c) establish
the convergent validity of the City BiTS-F (P) against the PTSD
Checklist for DSM-5-TR (PCL-5); (d) investigate the divergent
validity of the City BiTS-F (P) via correlations with the Edinburgh
Postnatal Depression Scale (EPDS) and the Hospital Anxiety and
Depression Scale-anxiety subscale (HADS-A); and (e) test the dis-
criminant validity as possible differences in the City BiTS-F (P)
total and subscale scores between known-groups, concerning
weeks of gestation, mode of birth, history of traumatic childbirth,
and history of traumatic event.

Based on previous findings, we tested the following assumptions:
The two-factor model fits better to the data than the four-factor
model (H1a). Considering the inconsistent findings previously dis-
played, no directional assumption was expressed concerning the
bifactor model (H1b). The internal consistency of the City BiTS-F
(P) was assumed to be high (H2), just like its convergent validity,
that is, we expected moderated correlations between the scores of
the City BiTS-F (P) and the PCL-5 (H3). Furthermore, the divergent
validity of the City BiTS-F (P) was assumed to be high, with low
correlations between the total scores of the City BiTS (P) and the
EPDS (H4a) or HADS-A (H4b). Finally, its discriminant validity
was expected to be high, resulting in greater City BiTS-F (P) total
and subscale scores in partners with fewer weeks of gestation, a his-
tory of traumatic childbirth, a history of another traumatic event, or
an emergency cesarean section (HS).

Method
Participants

To validate the City BiTS-F (childbearing mother and partner ver-
sions), both childbearing mothers and co-parents were invited to par-
ticipate in this online cross-sectional survey. The validation of the City
BiTS-F (childbearing mother version) was reported previously
(Sandoz, Hingray, et al., 2022). Co-parents were eligible if they
attended childbirth, had an infant aged between 1 and 12 months
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old, were >18 years old, and could understand French. A total of 282
co-parents completed the survey. However, given that they were only
two female co-parents among responders, the final sample of the cur-
rent study only included fathers (n = 280). Sociodemographic charac-
teristics of the sample are displayed in Table 1.

Measures
City Birth Trauma Scale (P)

In the City BiTS, 29 items measure CB-PTSD symptoms based
on the PTSD criteria of the DSM-5-TR (APA, 2022; Ayers et al.,
2018; Webb et al., 2021). The PTSD criterion A (i.e., exposure to
a traumatic stressor) is evaluated through two items (yes =0,
no = 1). The symptom frequency of PTSD criteria B, C, D, and E
present within the last week is assessed via a Likert scale (0 = not
at all, 1 = once, 2 = 2—4 times, or 3 = >5 times). More specifically,
five items concern intrusions (criterion B), two items are related to
avoidance (criterion C), seven items belong to negative cognitions
and mood (criterion D), and six items report hyperarousal symptoms
(criterion E). Symptoms of derealization and depersonalization,
which allow establishing the PTSD dissociative subtype, are
assessed by one item each. In addition, two items determine the
symptom onset (criterion F; O = before childbirth, 1 = <6 months
following childbirth, 2=>6 months following childbirth, or
NA = no symptoms) and duration (criterion F; 0 = <I month, 1 =
1-3 months, or 2 = >3 months). Two items also measured the dis-
tress and interference with daily activity (criterion G; 0 = yes, 1 = no
or 2 = sometimes). Finally, the presence of possible physical causes
to symptoms is measured via the last item (exclusion criterion H;
0=yes, 1 =no, or 2 = sometimes).

The sum of the criteria B-E items results in the City BiTS (P) total
score ranging from O to 60. The BRS and GS constitute the two City
BiTS (P) subscales. The BRS subscales include nine items
measuring symptoms of criteria B and C, as well as those of two

Table 1
Descriptive Characteristics of the Sample

Participants (n =272)

Characteristic M (SD) n (%)

Age 33.81(5.8)
Marital status

In a couple relationship 247 (90.8)
Single, separated, divorced, or widowed 259.2)
Educational level
Compulsory education or primary school or 17 (6.3)
less
Post-compulsory education (e.g., 72 (26.5)
apprenticeship)
University of Applied Science or University 68 (25.0)
Diploma of Technology Degree
University 115 (42.3)
History of traumatic event 36 (13.2)
History of traumatic childbirth 46 (16.9)
Weeks of gestation 39.10 (1.93)
Mode of delivery
Vaginal birth 172 (63.2)
Operative vaginal birth 34 (12.5)
Emergency cesarean section 48 (17.6)
Planned cesarean section 18 (6.6)

birth-related items of criterion D, whereas the GS subscale contains
11 items, measuring the remaining criteria D and criteria
E. Higher CB-PTSD symptom severity is expressed by higher
total (subscale) score(s). Finally, the original study validating the
City BiTS (P) reported a high internal consistency for both
the total scale and subscales (o.=.78-.94), and the GS subscale
(a=.92).

The French translation and cultural adaptation of the City BiTS
(P) were carried out using the forward-backward method (Wild et
al., 2005). As a first step, two researchers with French as their mother
tongue translated the City BiTS (P) into French. As a second phase,
another independent French—English bilingual researcher translated
it back into English. The final stage included discussing its cultural
adaption in the presence of A.H., W.E.H, V.S., as well as with a key
author of the original version (Prof. Susan Ayers). No significant
divergences emerged during the procedure (e.g., mistranslation of
aconcept or changes linked to cultural perspective). All the research-
ers are specialists of perinatal mental health and used to diagnostic
CB-PTSD based on DSM-5-TR PTSD criteria. The City BiTS-F
was piloted with a couple of mothers, who made no significant com-
ments or suggestions for change. The original versions of the City
BiTS (childbearing mother and partner versions), as well as the
translated ones can be accessed online free of charge (https:/blogs
.city.ac.uk/citybirthtraumascale/translations).

Posttraumatic Stress Disorder Checklist for DSM-5

The severity and frequency of PTSD symptoms during the last
month were assessed by the PCL-5, that is, a self-report question-
naire of 20 items with a 5-point Likert scale (0 =not at all to 4 =
extremely; Blevins et al., 2015). The total score is calculated by add-
ing the sum of the items and ranges from O to 80. A higher total score
reflects higher PTSD symptom severity. In the current study,
Cronbach’s o =.89, indicating an adequate internal consistency.
Excellent psychometric characteristics were observed for the
French version (Ashbaugh et al., 2016).

Edinburgh Postnatal Depression Scale

Postnatal depression symptoms within the last week were mea-
sured by the EPDS (Cox et al., 1987). This 10-item self-report ques-
tionnaire uses a 4-point Likert scale. The sum of the items forms a
total score (range: 0-30), with greater scores suggesting greater lev-
els of symptom severity (Cox et al., 1987). The internal consistency
of the present study was adequate (oo =.89). The French version
showed good psychometric characteristics (Guedeney &
Fermanian, 1998).

Anxiety Subscale of the Hospital Anxiety and
Depression Scale

Anxiety symptoms over the last week were evaluated by the
HADS-A, which is a 7-item self-report questionnaire assessing
symptom severity via a 4-point Likert scale (Zigmond & Snaith,
1983). The sum of the items results in the total score (range: 0—
21) that the greater it is, the higher the symptom severity is
(Zigmond & Snaith, 1983). The internal consistency of the current
study was adequate (a0 =.78). Good psychometric properties were
found for the French version (Bocerean & Dupret, 2014).
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Sociodemographic and Medical Data

Participants reported their age, marital status, educational level,
their history of traumatic event and traumatic childbirth, mode of
delivery, as well as the weeks of gestation of their recent baby.

Procedure

The online survey was hosted on Sphinx 1Q2, while the data were
stored on a secure server of a Swiss University Hospital. Different
associations and institutions working in the field of parenthood in
French-speaking countries, such as Switzerland, France, Belgium,
and Canada, accepted to advertise for the current study. In addition,
advertisements were posted on social media and via personal and
professional networks. Data collection occurred between June
2020 and October 2021. Before completing the questionnaires, par-
ticipants read an online information sheet and then gave their con-
sent. This online survey had two parts: the first section was on the
validation of the City BiTS-F and the second one, which was
optional, examined infant sleep and temperament. Some maternal
data from this survey have already been analyzed and published
(i.e., maternal mental health outcomes and infant sleep data reported
by mothers; Sandoz, Hingray et al., 2022; Sandoz, Lacroix et al.,
2022). In the current article, only data from the partner validation
substudy are reported as primary data analysis. Given participants
had to finish the survey for data to be collected, no information on
early dropouts is available. Data are freely available without restric-
tion from the open-access repository Zenodo (Sandoz & Horsch,
2022). According to Swiss law, the local ethics committee catego-
rized the current survey as anonymous, therefore not requesting a
full approval process.

Statistical Analysis

The statistical analysis plan was not pre-registered. Analyses were
conducted with R v4.1.0 running under RStudio v1.13.1093, with
the lavaan v0.6-9 and psych v2.1.6 packages and the significance
level was set at p < .05. Descriptive and exploratory analyses were
run to check that factor analysis were appropriate. Due to technical
issues, eight participants (2.9%) had missing data and were therefore
excluded from the confirmatory factor analysis. Items of the City
BiTS-F (P) are ordinal and their distribution was skewed. We therefore
used a robust weighted least square estimator (Brown, 2015; Li, 2016).

We considered three models in the analyses: A four-factor model
composed of the intrusions, avoidance, negative cognitions and
mood, and hyperarousal factors; a two-factor model composed of
the BRS and GS factors; and a bifactor model with a general factor
and the BRS and GS factors. Following Kline recommendations
(2010), to evaluate these models, we used the following goodness
of fit indices: Root Mean Square Error of Approximation
(RMSEA), Comparative Fit Index (CFI), and Standardized Root
Mean Square Residual (SRMR). In addition, we also reported the
Tucker-Lewis index (TLI) because it has a higher penalty for
model complexity than CFI. RMSEA values <0.06, CFI and TLI
values >0.95, and SRMR values <0.08 suggest a good fit (Hu &
Bentler, 1999). A model shows a reasonable fit when the value of
¥*ldf is <3.0 (Kline, 2015). According to the recommended prac-
tices in bifactor analysis (Rodriguez et al., 2016), the bifactor
model was tested on several ancillary indices: the explained common
variance (ECV) associated with the general and each specific factor,

the individual ECVs (IECV), the omega reliability coefficient (w),
the omega hierarchical (wy), the measure of construct replicability
(H), and the factor determinacy (FD). A value of ®w > .70 indicates
acceptable reliability for questionnaires (Lance et al., 2006) whereas
an oy score of the general factor >0.80 suggests that the total score
can be recognized as unidimensional (Reise et al., 2013). H values
>(0.80 refer to well-defined latent variables (Reise et al., 2013),
while factors with FD < .90 should not be used (Gorsuch, 1980).

Cronbach’s o and Pearson’s correlation coefficients were used to
test the reliability as well as the convergent and divergent validity,
respectively, while the discriminant validity was checked by
known group differences with a series of one-way analyses of vari-
ance (ANOVA), Kruskal-Wallis rank sum tests (when the assump-
tions for ANOVA were not met), and linear regressions (for
continuous variables).

Results

Participants used the full range from O to 3 of the City BiTS-F (P)
items and indices confirmed that factor analysis could be carried out.

Latent Factor Structure of CB-PTSD Symptoms

The four-factor model indices did not yield a good fit to the data,
x* (164)=460.17, p<.001; x*df=2.81; RMSEA =0.08;
SRMS =0.15; CFI=0.93; TLI=0.92. High correlations were
found between the intrusions and the avoidance factors (r = .91, p
<.001), and the negative cognitions and mood and the hyperarousal
factors (r=.91, p < .001). According to all fit indices, the two-
factor model provided a better fit to the data, x> (169) = 262.15,
p <.001; y¥df=1.55; RMSEA =0.05; SRMR =0.09; CFI=
0.98; TLI=0.98. Standardized factor loadings are shown in
Table 2. A moderate correlation between the BRS and GS factors
was observed (r =.49, p < .001) and the BRS factor was account-
able for 52% of the items’ variance and the GS factor for 48%.
Finally, this was the bifactor model that produced the best fit to
the data, y* (150)=221.45, p < .001; x*/df=1.48; RMSEA =
0.04; SRMS =0.07; CFI=0.98; TLI=0.98. Tables 3 and 4
show standardized factor loadings and ancillary indices. The ECV
indices demonstrate that the general factor explained 56% of the
common variance across the 20 items, the GS factor 30%, and the
BRS factor 14%. The average IECV = 0.55 suggests that the general
factor was more strongly measured by the items than the intended
factors. Items 2, 7, 8, 9, and 10 loaded high on the general factor
and their IECV values were >0.85, which implies these items
mostly reflected the general dimension (Stucky & Edelen, 2014).
Noteworthy, item 8 showed no loading on the BRS factor.

Reliability of the City BiTS-F (P)

Regarding the reliability, the internal consistency was high for the
total symptoms (0. = .89), as well as for the BRS (o = .88) and for the
GS subscale (o = .89). Inter-correlations ranged from 0.13 to 0.76
and from 0.31 to 0.77 for the BRS and GS subscales, respectively.

Validity of the City BiTS-F (P)

Concerning the convergent validity, the PCL-5 total score and
the City BiTS-F (P) total score highly correlated (r= .88, 95%
CI [0.85, 0.90]), as well as between the PCL-5 total score and
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Table 2
Standardized Factor Loadings for the Two-Factor Model of the City
BiTS-F (P) (n=272)

Table 4
Ancillary Indices for the Bifactor Model of the City BiTS-F (P) (n =
272)

Items BRS GS

Intrusions
1. Recurrent unwanted memories of the birth. 0.86
2. Bad dreams or nightmares about the birth. 0.82
3. Flashbacks to the birth and/or reliving the experience. 0.70
4. Getting upset when reminded of the birth. 0.91
5. Feeling tense or anxious when reminded of the birth. 0.94
Avoidance
6. Trying to avoid thinking about the birth. 0.90
7. Trying to avoid things that remind me of the birth. 0.97
Negative cognitions and mood
8. Not able to remember details of the birth. 0.56
9. Blaming myself or others for what happened during the birth. 0.87
10. Feeling strong negative emotions about the birth. 0.88
11. Feeling negative about myself or thinking something awful

will happen. 0.74
12. Lost interest in activities that were important to me. 0.72
13. Feeling detached from other people. 0.86
14. Not able to feel positive emotions. 0.82
Hyperarousal
15. Feeling irritable or aggressive. 0.88
16. Feeling self-destructive or acting recklessly. 0.88
17. Feeling tense and on edge. 0.90
18. Feeling jumpy or easily startled. 0.77
19. Problems concentrating. 0.80
20. Not sleeping well ... not due to the baby’s sleep pattern. 0.73
Note. BRS = birth-related symptoms; City BiTS-F (P)=City Birth

Trauma Scale-French Version (partner version); and GS = general
symptoms.

Table 3
Standardized Factor Loadings for the Bifactor Model of the City
BiTS-F (P) (n=272)

Items G BSR GS
Intrusions
1. Recurrent unwanted memories of the birth. 0.62 0.64
2. Bad dreams or nightmares about the birth. 0.78 0.27
3. Flashbacks to the birth and/or reliving the experience. 0.50 0.62
4. Getting upset when reminded of the birth. 0.68 0.63

5. Feeling tense or anxious when reminded of the birth. 0.74 0.63
Avoidance

6. Trying to avoid thinking about the birth. 0.78 0.44
7. Trying to avoid things that remind me of the birth. 1.02 0.15
Negative cognitions and mood

8. Not able to remember details of the birth. 0.61 0.01
9. Blaming myself or others for what happened during the

birth. 0.79 0.35
10. Feeling strong negative emotions about the birth. 0.86 0.24
11. Feeling negative about myself or ... will happen. 0.54 0.49
12. Lost interest in activities that were important to me.  0.30 0.69
13. Feeling detached from other people. 0.49 0.71
14. Not able to feel positive emotions. 0.50 0.65
Hyperarousal
15. Feeling irritable or aggressive. 0.40 0.82
16. Feeling self-destructive or acting recklessly. 0.49 0.74
17. Feeling tense and on edge. 0.51 0.74
18. Feeling jumpy or easily startled. 0.63 0.46
19. Problems concentrating. 0.42 0.69
20. Not sleeping well ... not due to the baby’s sleep

pattern. 0.51 0.51
Note. BRS =birth-related symptoms; City BiTS-F (P)=City Birth

Trauma Scale—French Version (partner version); G = general factor;
GS = general symptoms.

City BiTS-F (P)

dimensions ECV o oy H FD
General factor 0.56 0.97 0.70 1.10 0.99
BRS 0.14 0.97 0.22 0.76 0.95
GS 0.30 0.95 0.62 0.90 0.97
Note. BRS =birth-related symptoms; City BiTS-F (P)=City Birth

Trauma Scale-French Version (partner version); ECV = Explained
Common Variance; FD = Factor Determinacy; GS = general symptoms;
H = Construct replicability; oy = Omega hierarchical; and ® = Omega.

the BRS (r= .65, 95% CI [0.58, 0.72]) and the GS (r=.79, 95% CI
[0.74, 0.83]) subscales (Table 5). Regarding the divergent validity, a
significant moderate correlation was found between the total scores
of the City BiTS-F (P) and the HADS-A (r=.68, 95% CI [0.61,
0.74]). A moderate correlation was found between the BRS subscale
and the HADS-A total score (r =.33, 95% CI [0.22, 0.43]), while
the latter was highly correlated with the GS subscale (r=.71,
95% CI [0.65, 0.77]; Table 5). The City BiTS-F (P) total score
was significantly highly correlated with the EPDS total score
(r=.76,95% CI1[0.70, 0.81]; Table 5), which was moderately asso-
ciated with the BRS subscale (r=.37, 95% CI [0.26, 0.47]) and
highly with the GS (r = .81, 95% CI [0.75, 0.84]; Table 5).

Finally, regarding the discriminant validity, known group differ-
ences analyses did not show any significant associations between
the obstetric variables (i.e., weeks of gestation and mode of delivery)
and the City BiTS-F (P) total and subscales scores (Table 6).
Regarding the psychological history variables (i.e., history of trau-
matic event and past traumatic childbirth), the City BiTS-F (P)
total score and its BRS and GS subscales were significantly sensitive
to the past traumatic childbirth only. The fathers who experienced a
past traumatic childbirth reported significantly higher City BiTS-F
(P) total and subscale scores compared to fathers without a
past traumatic childbirth. The effect sizes were moderate for the
City BiTS-F (P) total score (Cohen’s d =0.60) and for for the
BRS subscale (Cohen’s d =0.62), and small for the GS subscale
(Cohen’s d =0.42).

Discussion

The first aim of the current study was to establish the latent
factor structure of CB-PTSD symptoms in partners. The bifactor
model with a general factor and the BRS and GS factors provided
the best fit to the data when compared to the two- and four-factor
models. The second objective of this study was to validate the
French version of the City BiTS in a large sample of partners
who had their infant within the last year. Our findings suggest
that the City BiTS-F (P) constitutes a suitable psychometric tool
to measure CB-PTSD symptoms in non-expecting mothers or
fathers.

According to the DSM-5-TR, (CB-)PTSD is characterized by a
four-cluster structure, with symptoms of intrusions, avoidance of
reminders, negative cognitions and mood, and hyperarousal (APA,
2022). However, in the current study, although the bifactor model
gave the best fit to the data, both the bifactor and two-factor models
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Table 5
Inter-Correlations of the City BiTS-F (P) Two-Factor Model, and Correlations with HADS-A, EPDS, and PCL-5 (n=272)
Variables M (SD) 1 2 3 4 5
1. City BiTS-F (P): Total score 6.79 (8.18) —
2. City BiTS-F (P): BRS 1.69 (3.68) .72 [.66, .78] —
3. City BiTS-F (P): GS 5.10 (6.07) 91 .88, .93] .37 [.26, 47] —
4. HADS-A 4.87 (3.62) .68 [.61, .74] .33 [.22, .43] 71 [.65, .77] —
5. PCL-5 8.44 (9.24) .88 [.85, .90] .65 [.58, .72] 79 [.74, .83] .70 [.63, .75] —
6. EPDS 4.95 (5.20) .76 .70, .81] .37 [.26, .47] .80 [.75, .84] 78 .73, .82] 72 [.65, .77]
Note. City BiTS-F (P) = City Birth Trauma Scale—French Version (partner version); EPDS = Edinburgh Postnatal Depression Scale; HADS-A = anxiety

subscale of the Hospital Anxiety and Depression Scale; and PCL-5 = PTSD Checklist for DSM-5.
All coefficients’ p-values < .001 and numbers in brackets indicate 95% confidence intervals.

yielded data better than the four-factor model. This suggests the exis-
tence of higher-order factors, with the intrusions and the avoidance
factor, as well as the negative cognitions and mood and the hyper-
arousal factor having similar underlying constructs.

Only a few studies investigated the latent structure of CB-PTSD,
mostly in childbearing mothers. The two-factor model composed of
the BRS and GS factors was the most tested for CB-PTSD and pro-
vided an adequate fit to the data (Ayers et al., 2018; Bayr1 Bingol et
al., 2021; Caparros-Gonzalez et al., 2021; Handelzalts et al., 2018;
Naki¢ Rados et al., 2020; Sandoz, Hingray, et al., 2022; Weigl et
al., 2021). In addition, the original validation study on partners
also validated this two-factor model (Webb et al., 2021). However,
amongst the two studies that tested the bifactor model for
CB-PTSD, which includes a general factor in addition to the two
BRS and GS factors, the best fit was not observed in the two-factor
solution but in the bifactor model (Nakic Rados et al., 2020; Sandoz,
Hingray, et al., 2022). Therefore, the use of the total score scale is
justified in addition to the use of the BRS and the GS subscales
(Reise et al., 2013). In the current study, the percentage of items var-
iance explained by the general factor was 56%, suggesting the

Table 6

existence of an important global dimension. Regarding the GS and
BRS factors, they accounted for 30% and 14% of the items variance,
respectively. Our results indicate that the City BiTS-F (P) could not
be considered essentially unidimensional (Reise et al., 2013).
However, caution is required when considering items 2, 7, 8, 9,
and 10 in their respective subscale, since they mostly reflect a gene-
ral dimension.

To the best of our knowledge, this is the first time that the City
BiTS (P) was validated in another language, although such research
is ongoing in other languages, indicating a rising interest in this scale
(City University of London, 2016). Similarly to the French valida-
tion of the City BiTS for childbearing mothers and the original
City BiTS (P) (Sandoz, Hingray et al., 2022; Webb et al., 2021),
the internal consistency for the City BiTS-F (P) total score and its
BRS and GS subscales was high (Cronbach’s o. > .80). As recom-
mended by the original validation (Webb et al., 2021), the current
study investigated the convergent validity and found moderate to
strong correlations between the City BiTS-F (P) and its subscales,
and the PCL-5, another self-report questionnaire measuring PTSD
symptoms. In addition, divergent validity was investigated through

Two-Factor Model Differences in the City Bits-F (P) and its Subscales Between Known-Groups (N =272)

Total score BRS GS
Obstetric and psychological B, p B, p B, p
history variables R R R
B=-0.15p=.56 B0=-0.23, p=.05 B=0.08,p=.68
Weeks of gestation R?=.001 R*>= 01 R?=.0006
Total score Birth-related symptoms General symptoms
Mdn (IQR) Mdn (IQR) Mdn (IQR)
Cohen" d Cohen" d Cohen" d
Mode of delivery
Planned cesarean section (n = 18) 3(11.5) 0@®2) 3(8)
Emergency cesarean section (n = 48) 6.5 (11.25) 14 4 (6.25)
Vaginal operative birth (n = 34) 4(11) 0.5 (2.75) 309)
Vaginal birth (n = 172) 4 (8) 0(Q2) 3(8)
x’(3)=3.71,p= .30 ¥’(3)=7.19, p= .07 Y3 =138, p=.71
History of traumatic event
Yes (n=36) 7 (13.25) 1(3) 5.5 (12.25)
No (n =236) 4 (8) 0(2) 3(8)
x(1)=2.79, p=.09 x*(1)=3.03, p= .08 x’(1)=2.98, p=.08
History of traumatic childbirth
Yes (n =46) 8.5(11.5) 1 (4.75) 6 (7)
No (n=226) 409 0(2) 3(8)
x 2(1)=12.89, p < .001 x 2(1)=9.42, p < .001 x 2(1)=17.30, p= .01
d=0.60 d=0.62 d=042
Note. BRS = birth-related symptoms; City Bits-F (P) = City Birth Trauma Scale-French Version (partner version); and GS = general symptoms.

Small effect size: Cohen’s d > 0.20, moderate: d > 0.50, large: d > 0.80.
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correlations between the City BiTS-F (P) and its subscales and the
EPDS (i.e., postnatal depression symptoms) and HADS-A (i.e., anx-
iety symptoms). Both the EPDS and the HADS-A were weakly asso-
ciated with the BRS subscale of the City BiTS-F (P), implying that
symptoms of intrusions and avoidance are specific to CB-PTSD. In
contrast, the GS subscale and the total score of the City BiTS-f (P)
were moderately to strongly correlated with the EPDS and the
HADS-A, which is not surprising, given CB-PTSD, postnatal
depression, and anxiety share some symptom similarities (Sandoz,
Lacroix et al., 2022). These results on convergent and divergent
validity aligned with the findings of previous research, including
the City BiTS-F (childbearing mother version; Naki¢ Rados et al.,
2020; Sandoz, Hingray et al., 2022).

Regarding the discriminant validity, only the history of traumatic
childbirth was discriminative, with fathers that experienced a previ-
ous traumatic childbirth having higher total scores and BRS and GS
scores. The discriminant role of history of traumatic childbirth was
also found in childbearing mothers (Naki¢ Rado§ et al., 2020;
Sandoz, Hingray et al., 2022). However, in our study, weeks of ges-
tation, mode of delivery, or history of traumatic event were not dis-
criminant, contrary to previous results with childbearing mothers
(Nakic¢ Rados et al., 2020; Sandoz, Hingray, et al., 2022). This sug-
gests that different factors may be involved in the CB-PTSD devel-
opment in childbearing mothers and partners (Handelzalts et al.,
2018; Nakic Rados et al., 2020; Sandoz, Hingray et al., 2022).

Some limitations must be pointed out when interpreting the results
of the current study. First, a selection bias cannot be excluded, given
the sample was recruited online. Almost half of our participants had a
university degree (42.49%) and a quarter witnessed a cesarean section
of their partner (24.17%), which usually concerns one-third of the
Swiss population (Federal Statistical Office, 2021). Hence, some soci-
odemographic characteristics of the current sample are not representa-
tive of the Swiss general population, although partner age was similar
to the one of the English population of the original study (Webb et al.,
2021). A second limitation refers to the use of self-report question-
naires to assess partner mental health symptoms, which does not
allow the establishment of clinical diagnoses. Indeed, the nature of
the study (i.e., online survey) and the sample size (n = 280) limited
the use of clinical diagnostic interviews. Future works should deter-
mine clinical cut-offs and severity categories. Third, we were not
able to investigate the symptom trajectory during the first year postpar-
tum in partners due to the cross-sectional nature of the study. For
future research, we strongly recommend the use of clinical samples
with structured clinical interviews in addition to self-report measure-
ments with longitudinal designs to provide relevant information
regarding the symptom trajectory in partners. A fourth limitation
relates to the fact that reliability was only calculated via internal con-
sistency. Future validation research should also examine reliability
with the test-retest method. In addition, given that the survey was
anonymous, we could not collect data on the country of residence
of participants. French-speaking countries have various perinatal
(mental) health care provisions, which could not be taken into account
in the current study and must be considered as a limitation. Finally,
due to the small number of female co-parents who completed the sur-
vey (n=2), the current study did not include them in the analysis.
Future studies on partner CB-PTSD should include more diverse sam-
ples, including female co-parents.

In sum, the City BiTS-F (P) represents a reliable and valid tool to
assess CB-PTSD symptoms in French-speaking partners according

to the DSM-5-TR criteria for PTSD (APA, 2022). The use of the
total score in addition to the BRS and GS subscales scores is war-
ranted. In addition, high internal consistency was found for both
the total scale and the subscales of the City BiTS-F (P) (i.e., BRS
and GS), while the history of traumatic childbirth was established
to be a discriminant factor. We recommend the use of the City
BiTS-F (P) for both, research and clinical practice, to improve the
care of French-speaking partners in postpartum.
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