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ABSTRACT ARTICLE HISTORY
Objective and background: The 10-item Edinburgh Postnatal Received 17 January 2023
Depression Scale (EPDS) is a widely-used screening measure for Accepted 15 November 2023
postnatal depression. Factor analysis studies have suggested an

: ; : KEYWORDS
embedded sub-scale could be used for screening for anxiety dis- Edinburgh Postnatal
orders. The current investigation sought to replicate and extend Depression Scale (EPDS);
a recent study supporting this assertion. factor structure; validity;

Methods: A cross-sectional design. EPDS data were collected at up psychometrics; screening
to two years postpartum. Confirmatory factor analysis, correlational
and distributional characteristics of the measure were examined.
Participants were a large sample (N = 985) of postpartum women in
the Czech Republic.

Results: Factor structure findings substantially replicated the mod-
els evaluated by Della Vedova et al. (2022). Bifactor models, how-
ever, offered a better fit to data. A general factor of depression
explained most of the variance in data in most models compared to
embedded sub-scales across models.

Conclusion: The model proposed by Della Vedova et al. (2022)
offered an excellent fit to data. However, the findings from the
bifactor modelling suggest the dominance of a general factor of
depression which indicates the potential application of an
embedded anxiety sub-scale for screening may be overstated.

Introduction

Postnatal depression (PND) affects a significant minority of new mothers (O'Hara & Swain,
1996) and impacts deleteriously not only on the mental health of the mother herself, but
also the infant and partner (Cameron et al.,, 2017; Dahlen et al., 2015; Giallo et al., 2015;
Pope et al., 2013). Screening guidelines for PND vary widely (American College of
Obstetricians and Gynecologists’ Committee on Obstetric Practice, 2015; National
Institute for Health and Care Excellence, 2015; Scottish Intercollegiate Guidelines
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Network, 2012). One step and two step (follow-up to positive response to a minimal
screen) are frequently recommended. The most commonly utilised screening tool for PND
is the Edinburgh Postnatal Depression Scale (EPDS (Cox et al., 1987)), the instrument itself
being globally endorsed as a clinical outcome measure of choice (The International
Consortium for Health Outcome Measurement, 2017). The tenure of the EPDS as the
‘gold standard’ screening measure for PND shows no sign of abating, however, conjecture
regarding whether the tool does indeed measure a single dimension of depression (as
originally conceived and currently operationalised) has been a persistent area of concern
and indeed interest, within the PND screening literature. Accruing evidence suggests the
EPDS may indeed be a multi-dimensional measure (Brouwers et al., 2001; Jomeen &
Martin, 2005, 2007; Kozinszky et al., 2017; Matthey, 2008; Phillips et al., 2009;
Reichenheim et al,, 2011). The implications of multi-dimensionality within the EPDS are
not only for screening veracity in terms of the underlying tenet of measuring
a unidimensional construct (depression) but also in relation to potentially useful sub-
scales which may be embedded within the tool that could screen for anxiety and
anhedonia (Jomeen & Martin, 2005; Kozinszky et al., 2017; Matthey et al., 2013). A sense
of therapeutic optimism has been garnered by the potential use of embedded sub-scales
identified following the original development of the measure (Kozinszky et al., 2017;
Phillips et al., 2009). In particular, the potential to use the EPDS to potentially screen for
both anxiety and depression has long-standing and contemporary support (Della Vedova
etal., 2022; Gollan et al., 2017; Matthey et al., 2013). Martin and Redshaw (2018) confirmed
that when evaluating various multi-dimensional models of the EPDS at different time-
points postpartum, the measurement models remained stable. Thus, the conceptual
underpinnings of the models evaluated in that study exhibited measurement coherence
in contrast to measurement transience and so furnished additional evidence for the
potential application of the EPDS as a sub-scaled screening measure. Interestingly,
scrutiny of individual EPDS items suggests, from a face validity point of view, that two
of the items might be more readily considered anxiety items, for example, item 4. 'l have
been anxious or worried’ and item 5. ‘I have felt scared or panicky’, though contemporary
psychological models of depression consider anxiety elements to be a component of
depression (Clark & Watson, 1991). Under this rubric the application of the EPDS as
a unitary measure of depression does not represent a theoretical misspecification, how-
ever, the consistent findings from factor analysis studies suggest the presence of multi-
dimensionality does indicate a measurement model misspecification. Thoughthese
seemingly opposing positions have not to date been reconciled with any degree of
confidence, the presence of multidimensionality does in principle, albeit serendipitously,
support the potential to use the measure as a sub-scaled tool. Indeed, the gravitas
accorded to factor analysis studies indicating an anxiety sub-scale within the EPDS may
be inferred by the inclusion of EPDS items 3,4 and 5 as a potential screening measure for
perinatal anxiety disorders in at least one national perinatal mental health clinical guide-
line (Austin et al., 2017).

A recent study undertaken in Italy (Della Vedova et al, 2022) using an elegant
methodology of exploratory factor analysis (EFA) followed by confirmatory factor
analysis (CFA) on a suitably large sample indicated a two-factor (anxiety and depres-
sion) structure to the EPDS and moreover the suggested application of these two
embedded sub-scales for screening purposes. The anxiety sub-scale, the EPDS-4A



JOURNAL OF REPRODUCTIVE AND INFANT PSYCHOLOGY e 3

comprised items 3,4,5 and 6. It is noteworthy that this represents an extension to the
proposed EPDS-3A that comprises items 3,4 and 5 for anxiety screening (Matthey,
2008), an EPDS sub-scale formulation that has also found empirical support recently by
Smith-Nielsen et al. (2021) suggesting the veracity of this sub-scale for antenatal and
postnatal screening. Closer scrutiny of the recent lItalian study (Della Vedova et al.,
2022) does highlight some equivocal observations. Firstly, it was noted that the EFA
indicated a split-loading item (or perhaps more accurately, a non-loading item < 0.30)
on anxiety and depression factors in relation to item 6. Traditionally, an EFA approach
would be to reject such an item (Kline, 1994). Della Vedova et al. (2022) recognised
this problem and thus run three alternative CFA models, the EPDS-4A model above,
a similar model but with item-6 loading on the depression factor, and a two-factor
9-item model excluding item-6. Scrutiny of all three of these CFA models does reveal
that none provide a satisfactory fit to data. It should also be noted that the model with
item-6 loading on depression has previously been highlighted as an optimal factor
analysis solution and interpretation of EPDS data by Gollan et al. (2017). Attempting to
address this issue, the authors examined the model modification indices and elected
to correlate error terms between item-5 and items 7 and 10. This approach offered
a good fit to the data and was further supported by an unambiguously excellent fit to
data of the four items of the EPDS-4A. Correlation of error terms within a CFA model is
circumscribed only on the basis of robust theoretical grounds (Byrne, 2010),
a perspective the authors recognised in the justification for their approach. However,
correlation of error terms between rather than within factors is discouraged as an
erroneous practice within the CFA and structural equation modelling literature
(Byrne, 2010). Under this rubric, Della Vedova et al. (2022) may have encountered
a methodological conundrum, namely, a good model fit to data as a consequence of
oblique statistical propriety with respect to correlating errors across factors. A further
issue concerns the notion of the potential superiority of a bifactor model in explaining
model fit to data (Ratislavova et al., 2022). Essentially, a bifactor model establishes
within a structural model the variance that is explained by a single global factor, in
contrast, to that explained by sub-scales purported to be implicit to the measure itself.
In effect, the bifactor model is extremely useful in identifying if sub-scales are sub-
stantive within a measure once the variance explained by the global factor is
accounted for (Martin et al.,, 2018). The approach has found merit in measures
where, for example, the instrument may be used as both a total scored instrument
and a sub-scaled tool. The Birth Satisfaction Scale-Revised (Hollins Martin & Martin,
2014), which can be used in total score and sub-scale score guises depending on
research or clinical purposes, has been found to be supported in both approaches by
the use of bifactor modelling (Martin et al., 2018). Interestingly, a bifactor model was
found to offer a superior fit to the EPDS by Reichenheim et al. (2011). This methodo-
logically complex study did indeed find support for a general factor of depression and
also some support for three defined factors within the instrument. However, the
ambiguous fidelity of the three factors identified within the data suggested to the
researchers that these factor-derived sub-scales within the EPDS should not be used in
practice (Reichenheim et al,, 2011). A study by Martin and Redshaw (2018) was unable
to replicate this specific bifactor model since data fit to model yielded an unanalysable
solution.
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The objectives of the current study are to:

(1) Replicate the measurement model evaluations of the EPDS undertaken by Della
Vedova et al. (2022) in a large sample of Czech postpartum women.

(2) Evaluate competing best-fit models of the EPDS identified by Martin and Redshaw
(2018) with those recently reported by Della Vedova et al. (2022).

(3) Evaluate alternative bifactor models of the EPDS including those proposed Della
Vedova et al. (2022).

(4) Evaluate the pragmatic reasonableness of differentiation of hypothesised sub-
scales for applied use by examination of the relationship of such sub-scales to
related constructs.

Methods
Design

A cross-sectional design was used for the study. Inclusion criteria included speaking
Czech, age 18 years or older, having given birth within the past 24 months. The partici-
pants were recruited by means of an online survey using convenience sampling. Informed
consent for study participation was embedded in the survey. The call for participation and
the online questionnaire was published in six different forums for women on maternity
and parental leave in the Czech Republic.

To address objectives 1 and 2, the unidimensional and multi-dimensional mod-
els reported by Della Vedova et al. (2022) and Martin and Redshaw (2018) were
evaluated using CFA. Due to the large number of models evaluated by Martin and
Redshaw (2018) in the interests of parsimony and potential clinical application, we
selected only those models which used either nine or the full ten items. Shortened
versions such as the six-item model of Kozinszky et al. (2017) which though theory-
driven, have not to date been applied in clinical screening practice and thus these
shortened measures were not included if more than 1-item was removed. To
address objective 3. bifactor modelling was used which represents a specific type
of structural equation model (SEM), distinct from CFA and indeed it should be
recognised that CFA is a special case of a SEM. To address objective 4. best-fit
models were correlated with anticipated related constructs including birth experi-
ence and posttraumatic stress disorder (PTSD) to determine variation in the rela-
tionship to these constructs in order to establish the degree of sub-scale
differentiation from the core concept of depression. The 10-item total EPDS score
was also used in this analysis as a reference.

Ethical approval

Ethical approval was gained from The Research Ethics Committee of the University
of West Bohemia in Pilsen, reference number ZCU 000065/2023. The Research
Ethics Committee’s decision confirmed that the study participants are volunteers,
their human dignity is not violated, and they have not been exposed to physical,
psychological, or social risks. Only anonymous data were collected from the study
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participants and their privacy and personal data protection is guaranteed accord-
ing to the relevant law.

Measures

The Edinburgh Postnatal Depression Scale (EPDS)

The EPDS (Cox et al., 1987) is a widely-used and guideline recommended screening
measure of PND comprising tenself-report items and scored on 4-point Likert-like endor-
sement scale (range = 0-30). The recommended ‘cut-score’ threshold is 12/13 for prob-
able PND (Cox et al., 1987) with a lower screening threshold of 9/10 also suggested (Cox &
Holden, 2003). A Czech language validated-version of the EPDS (Bfichacek et al., 2000) was
used in the current study and we used the optimal threshold score for this version of 10/
11 determined by the sensitivity and specificity analysis of Horakova et al. (2022).

The Birth satisfaction Scale-Revised (BSS-R)

The Birth Satisfaction Scale-Revised (BSS-R (Hollins Martin & Martin, 2014)), is a validated
10-item multidimensional self-report measure of birth experience. The BSS-R can be used
in total score and sub-scale forms depending on application (Martin et al., 2018). The BSS-
R is recommended for global use (The International Consortium for Health Outcome
Measurement, 2017) and has recently been translated and validated in Czech
(Ratislavova et al., 2022). Birth experience has been found to be associated with postnatal
depression (Bell & Andersson, 2016) and specific dimensions of the BSS-R have been
found to predict EPDS scores (Nakic Rados et al., 2022)

The Primary Care-Posttraumatic Stress Disorder (PC-PTSD-5) scale

The Primary Care-Posttraumatic Stress Disorder scale (PC-PTSD-5) (Prins et al., 2015), is
a 5-item self-report measure designed to screen for PTSD within a primary care setting.
We modified the instrument for use within the present study by changing the stem to ask
how traumatic the woman perceived the most recent birth. The 5-items are then con-
textualised to the birth in this modification before translation into Czech. Cut-point
screening recommendations for the PC-PTSD-5 vary between 3-4 of the five questions
positively endorsed (Prins et al.,, 2015). Significant relationships have been observed
between EPDS scores, reports of a traumatic birth experience and postpartum PTSD
(Nagle et al,, 2022; Yakupova & Suarez, 2022). We elected to adapt the PC-PTSD-5 for
our study based on linkage to DSM-V criteria, brevity and the initial pilot testing of our
study questionnaires.

Statistical analysis

SEM and CFA were used to address all research objectives (Brown, 2015). It is noted that
Martin and Redshaw (2018) used an alternative estimation method to maximum-
likelihood in their study due to the EPDS item 10. ‘The thought of harming myself has
occurred to me’ being observed to be highly skewed and exceptionally kurtotic. This may
have been a particular population-bound characteristic of their sample, thus in the
current study skew and kurtosis of each item will be examined to determine the
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Table 1. Theoretically and factor-derived models with item-factor relationships indicated.

F.1 F.2 F.3
Model N Factors Factor 1 (F.1) items Factor 2 (F.2) items Factor3 (F.3) items
Cox et al. (1987) 1 Depression 1-10
Della Vedova et al. (2022) 2 Depression 1-2, 7- Anxiety 3-6
10
Gollan et al. (2017) two-factor* 2 Depression 1-2, 6~ Anxiety 3-5
10
Della Vedova et al. (2022) nine- 2 Depression 1-2, 7- Anxiety 3-5
item 10
Reichenheim et al. (2011) 3 Depression 7-10  Anxiety 3-5  Anhedonia 1-2,6
Three-factor
Tuohy and McVey (2008) Three- 3 Depression 7-10  Anxiety 1-2  Anhedonia 3-5
factor
Coates et al. (2016) Three-factor 3 Depression 7-10  Anxiety 3-6  Anhedonia 1-2

*This model is identical to that of the modified model of Della Vedova et al. (2022) with item-6 loading on depression.
Since Gollan and colleagues study predates that of Della Vedova et al. (2022), it would seem more appropriate to
describe this model as Gollan et al. (2017).

appropriateness of maximum-likelihood estimation or whether a correction or alternative
estimation approach may be required.

The CFA models are summarised in Table 1, with the salient features described
including number of factors, item-factor loadings, and factor-content description.

Consistent with the approach taken by Martin and Redshaw (2018), models were
evaluated using a variety of model fit indices (Bentler & Bonett, 1980). These were, the
comparative fit index (CFl) (Bentler, 1990); the root mean squared error of approximation
(RMSEA) (Steiger & Lind, 1980) and the squared root mean residual (SRMR) (Hu & Bentler,
1999). CFl values > 0.95 indicates a good fit to the data (Hu & Bentler, 1999). RMSEA
values < 0.08 indicate acceptable model fit (Browne & Cudeck, 1993), and values of < 0.05
indicative of good fit (Schumacker & Lomax, 2010). SRMR values of < 0.08 are indicative of
good model fit (Hu & Bentler, 1999). The x? is generally not used for model evaluation due
to sample size inflation effects (Byrne, 2010). The same fit indices and criteria are applied
to bifactor models, however in terms of the modelling the specific factors are specified as
uncorrelated and the relationship between domain-specific factors and the general factor
also being specified as orthogonal. This approach is used in order to allow the additional
variance contribution of domain-specific factors to be determined over and above that of
the general factor variance explained (Martin et al., 2018).

The relationship between EPDS total and model circumscribed sub-scales and the BSS-
R and the PC-PTSD-5 was undertaken using Pearson’s r correlation coefficient.
Comparisons between the total EPDS score and those reported by Martin and Redshaw
(2018) were undertaken using the one-sample t-test.

Statistical analysis was undertaken using the R programming language (v.4.2.2) (R Core
Team, 2022), and the R packages Lavaan (Rosseel, 2012), semTools (Jorgensen et al., 2022),
Psych (Revelle, 2022), Psy (Falissard, 2022) Hmisc (Harrell, 2022) and QuantPsyc (Fletcher,
2022) were used for all statistical analyses.

Results

EPDS data from one-thousand and seventeen women were collected. It was noted that
three participants did not complete item 9 of the BSS-R and one participant did not
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Table 2. Characteristics of the sample.

Variable N Mean SD Min Max Kurtosis Skew S. error
Age (years) 30.76 459 18 44 0.14 -0.1 0.15
Months since birth 1249 732 0 24 -003 -12 0.23
BSS-R total score 23.14 899 0 40 -020 -0.88 0.29
BSS-R SE sub-scale 810 432 0 16 -0.01 -1.01 0.14
BSS-R WA sub-scale 409 240 O 8§ -015 -1.12 0.08
BSS-R QC sub-scale 1096 373 0 16 -051 -067 0.12
PC-PTSD total score 139 144 O 5 092 -0.04 0.05
Birth type (spontaneous vaginal/induced 426/259/162/62/
vaginal/emergency CS/planned CS/forceps 76 (43/26/17/6/
or ventouse) 8%)
Parity (null/multip) 648/337 (66/
34%)
Hospital born (yes/no) 966/19 (98/2%)
Term pregnancy (pre-term/term/post-term) 95/825/65 (9/84/
7%)

Table 3. Distributional characteristics of individual EPDS items and the total score (N =985). SE =
standard error.

Item Mean SD Min Max Skew Kurtosis SE

EPDS1 0.77 0.89 0 3 0.87 -0.23 0.03
EPDS2 0.61 0.83 0 3 1.30 0.91 0.03
EPDS3 1.39 0.99 0 3 0.00 -1.06 0.03
EPDS4 1.23 0.93 0 3 0.18 —-0.93 0.03
EPDS5 0.79 0.91 0 3 0.82 —-0.46 0.03
EPDS6 1.34 0.86 0 3 -0.03 -0.78 0.03
EPDS7 0.99 1.04 0 3 0.62 -0.89 0.03
EPDS8 1.31 0.97 0 3 0.16 -0.99 0.03
EPDS9 0.77 0.87 0 3 0.93 0.03 0.03
EPDS10 0.23 0.60 0 3 2.86 7.81 0.02
Total 9.43 6.60 0 30 0.61 -0.20 0.21

complete item 1 of the EPDS and these cases were excluded, thus complete data from
1013 participants was subject to further scrutiny. Complete EPDS, BSS-R and PC-PTSD data
were screened for multivariate outliers by reference to Mahalanobis distance from the
centroid (Mahalanobis, 1936) and 20 EPDS, 10 BSS-R and 5 PC-PTSD scale outliers were
identified and excluded, a small number of outliers (N = 8) were common to two or more
of the instruments thus the final dataset comprised 985 participants. The characteristics of
the sample and BSS-R and PC-PTSD scores are shown in Table 2.

To facilitate comparison with Martin and Redshaw’s (2018) study, the means, standard
deviations, skew and kurtosis of the EPDS data are summarised in Table 3. The mean EPDS
score in the current study was observed to be significantly higher than those reported by
Martin and Redshaw (2018) at three-month postpartum, t(984) = 14.50, p < 0.001, and at
six-month postpartum, £(984) =9.12, p < 0.001, means reported by Martin and Redshaw
(2018) at three and six months being 6.38 and 7.51, respectively.

Confirmatory factor analysis

CFA evaluation of each model is summarised in Table 4. The bifactor models were
observed to offer a (marginally) better fit to the data compared to the correlated
measurement models. Specifically, the bifactor models of Della Vedova et al. (2022)
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Table 4. Confirmatory factor analysis of EPDS models.

Model N-items X2 df CFI RMSEA SRMR
Cox et al. (1987) 10 336.568 35 0.938 0.094 0.041
Della Vedova et al. (2022) 10 255.081 34 0.954 0.081 0.035
Gollan et al. (2017) two-factor 10 282.579 34 0.949 0.086 0.038
Della Vedova et al. (2022) nine-item 9 222.816 26 0.952 0.088 0.036
Reichenheim et al. (2011) Three-factor 10 271.613 32 0.950 0.087 0.038
Tuohy and McVey (2008) Three-factor 9 86.804 24 0.985 0.052 0.024
Coates et al. (2016) Three-factor 10 108.423 32 0.984 0.049 0.024
Bifactor model of Della Vedova et al. (2022) 10 65.196 25 0.992 0.040 0.017
Bifactor Gollan et al. (2017) two-factor 10 67.941 25 0.991 0.042 0.017
Bifactor nine-item model of Della Vedova et al. (2022) 9 53.572 18 0.991 0.045 0.017
Bifactor model of Coates et al. (2016) 10 78.534 26 0.989 0.045 0.021
Bifactor model of Reichenheim et al. (2011) 10 92.774 25 0.986 0.052 0.024
Bifactor model of Tuohy and McVey (2008) 9 61.856 19 0.990 0.048 0.021

Table 5. Correlations of EPDS total score and sub-scales by item with the BSS-R and PC-PTSD.
PCPTSD  1-10  1-2,7-10 3-6 1-2, 6-10 3-5 7-10  1-2,6 1-2

BSS-R -0.52 -0.37 -0.36 -0.34 -0.37 -0.32 —-0.36 -0.33 -0.28
PC-PTSD 0.61 0.57 0.58 0.59 0.56 0.56 0.54 0.48
1-10 0.96 0.92 0.97 0.89 0.93 0.90 0.81
1-2,7-10 0.77 0.99 0.73 0.96 0.90 0.87
3-6 0.82 0.98 0.76 0.77 0.62
1-2,6-10 0.76 0.95 0.93 0.85
3-5 0.73 0.69 0.59
7-10 0.77 0.69
1-2,6 0.94

All correlations are statistically significant (p < 0.01).

and the two-factor model of Gollan et al. (2017) offered the best fit to data. The
bifactor model of the three-factor model proposed by Coates et al. (2016) was also
found to offer an excellent fit to data as did the bifactor model of Reichenheim
et al. (2011). Scrutiny of these specific bifactor models in terms of item-factor
loadings reveals that most of the variation in data is explained by the general
factor. The three-factor correlated models of Coates et al. (2016) and Tuohy and
McVey (2008) were also observed to offer an excellent fit to data. The unidimen-
sional model of Cox et al. (1987) was observed to offer a good fit to data across
most fit indices though comparatively, had the least adequate fit of all models
evaluated.

Comparison with BSS-R and PC-PTSD-5

Correlations between sub-scales based on Della Vedova et al. (2022), Coates et al.
(2016), Reichenheim et al. (2011), Tuohy and McVey (2008), the EPDS measurement
model of Cox et al. (1987) and BSS-R and PC-PTSD scores are shown in Table 5.
Correlations between the BSS-R were greater between the EPDS total score and the
depression subscale of Gollan et al. (2017) compared to all other EPDS-derived sub-
scales. Correlations between the PC-PTSD-5 were greater between the EPDS total
score and all other EPDS-derived sub-scales.
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Discussion

The findings from the current study provide a thought-provoking insight into not only the
issue of multidimensionality within the EPDS, but also the practical application of
assumed embedded sub-scales within the measure. Prior to an examination of the
dimensionality of the EPDS in the current study, an appraisal of the distributional char-
acteristics of the measure and in particular, comparison with the study of Martin and
Redshaw (2018) is warranted. It was noted that the mean EPDS score in the current study
was significantly higher than that observed in both observation points in the UK study.
Moreover, examination of the item skew and kurtosis statistics illuminates an intrinsic
difference in profile in relation to item-10 between the two studies. Item 10 was sub-
stantially less skewed and kurtotic compared to Martin and Redshaw (2018) suggesting
comparatively more endorsement of this item. This is of particular interest because of the
notion of the differential use of this particular item as a suicide screener (Howard et al.,
2011). An excellent recent systematic review of suicidality measures has raised the issue of
the veracity of item 10 of the EPDS in this guise, particularly in terms of potential
ambiguity in the interpretation of this question by women (Dudeney et al., 2023).
Compared to Martin and Redshaw (2018) our findings in relation to distributional char-
acteristics would suggest this item is more commonly endorsed thus the profile of
depression symptomology may be different in this population, specifically in relation to
the women'’s response to the questionnaire. This is an important observation not only
with respect to understanding the complexities of depression symptoms in the postnatal
period but also in relation to the impact on the underlying measurement model of the
instrument which will be discussed later in relation to the factor analysis findings.

Bifactor models were found to offer a better fit to data compared to correlated models.
Though it is recognised that the statistical approach to bifactor modelling may confer
a bias in terms of better fit to data (Morgan et al., 2015), it is noteworthy that examination
of the general factor of these models reveals that little unique variance was attributable to
the specific hypothesised sub-scales of the model’s evaluation once the general factor
variance had been accounted for. This observation contrasts markedly with the findings of
bifactor analysis of other measures, for example, the BSS-R (Martin et al., 2018) where the
bifactor model offers a good fit to data but the specific sub-scale factors can still be
differentiated in terms of variance apportion. Consequently, in contrast to Della Vedova
et al. (2022), the findings regarding the CFA’s would suggest the use of the EPDS as total
score unidimensional measure in terms of screening practice. Further support is garnered
for this assertion by the correlations between the EPDS total score, EPDS-derived sub-
scales and BSS-R and PC-PTSD-5 scores. It was observed that the correlations were greater
between these two constructs and the total EPDS score than the EPDS-derived sub-scales
with the sole exception of the depression sub-scale of Gollan et al. (2017) which was
identical to that of the EPDS total score in terms of BSS-R correlation. Thus, given that birth
experience and perceived birth trauma are established to be related to not only depres-
sion, but anxiety also (Malouf et al., 2022; Sakalidis et al., 2022), the observation that the
anxiety and anhedonia sub-scales from the multidimensional models had less association
with BSS-R and PC-PTSD-5 scores compared to the total EPDS score would also indicate
a fundamental issue regarding the clinical application of such sub-scales of screening
purposes, particularly for anxiety.
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Taken in the round, our findings are considered with regard to the theoretical
observations, thus it can be concluded that the EPDS is multidimensional, in
contrast to the clinical applications, essentially, that in practical clinical use, the
measure might be considered and applied within a unidimensional assumptive
paradigm for screening for depression only. The bifactor models offered better fit
to the data than correlation multidimensional models but within each model type
(bifactor vs. correlated), there was little difference between the best fit models. It is
entirely plausible to assume that differences between populations as a function of
birth type, culture, parity and indeed the translation of the instrument may lead to
trivial variation in factor structure which may account for the similarity between
models evaluated, for example, the models of Coates et al. (2016), Tuohy and
McVey (2008) and Reichenheim et al. (2011) all share an identical depression sub-
scale. The utility of embedded sub-scales for screening for anxiety and comprising
few items, may have both limited utility and limited appeal if population-specific
characteristics may impact on the differentiation of factors across populations in
a commonly used screening tool. Tempering theoretical relevance, which undoubt-
edly the recent work of Della Vedova et al. (2022) contributes to the literature,
with the practical implications of application of their findings, the conclusion from
the current study is that the use of the EPDS-4A or indeed other EPDS-derived
anxiety screening sub-scales is likely to be over-stated in terms of
a recommendation for clinical practice. It is not difficult to see how these sub-
scale derivations of the original instrument may occur based on previous factor
analysis studies, it is reasonable and evidence-based, but the findings from the
current study present novel evidence of a unitary construct of depression of the
tool. Thus, in light of this, the appropriateness of these sub-scales for clinical
screening practice could, or perhaps should, be reviewed. Finally, we have reflected
carefully on the large number of factor analysis studies that have circumscribed
our current investigation to consider carefully our contribution. Firstly, in contrast
to most previous EPDS factor analysis studies we have evaluated each model with
an alternative bifactor modelling approach to consider the issue of unidimension-
ality of the measurement model in a fundamentally different way, one that extracts
the uniqueness of hypothesised sub-scales within a model with precision in order
to facilitate a determination to sub-scale significance in both theoretical content
and statistical magnitude. This approach represents a stepwise departure to the
vast majority of previous studies. Secondly, our study has attempted to leverage
our findings within the applied context of the application of embedded scales that
have been proposed by previous studies, thus to elaborate from studies that have
been statistical and/or theoretical in nature to the practical considerations of
application to screening practice. A limitation of our study was that the participant
group were up to two-year postpartum. It would be useful in a future replication
of the current study to undertake this type of analysis at the point of a typical
postpartum depression screen. A further limitation of the study was the use of an
adapted version of the PC-PTSD-5 which has yet to be validated in this population.
During pilot testing of our questionnaires for the study, we noted that some
women reported an issue with the measure we had originally considered using.
We therefore elected to adapt the PC-PTSD-5 for the current study but we
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recognise that the lack of psychometric validation of the tool in this population is
a limitation that we would seek to address in future research.
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