Introduction

The perinatal period, defined as the time from conception until one year after birth, is a high-
risk time for the development of mental health disorders. Common mental disorders (CMDs)
including depressive/mood disorders, post-traumatic stress disorder (PTSD), obsessive
compulsive disorder (OCD) and anxiety disorders during the perinatal period account for a
significant proportion of the global burden of disease in both high-income countries (HIC)
and low- and middle-income countries (LMIC) (Gelaye et al., 2016; Howard et al., 2014).
Prevalence estimates suggest up to 17% of the postnatal population have experienced
depression (Shorey et al., 2018), with 2 in every 1,000 women requiring hospital admission
for severe mental illness within the early postpartum period(Jones et al., 2014). Perinatal
anxiety, bipolar affective disorder (BPAD) and PTSD also significantly contribute to maternal
mortality and morbidity (Dennis et al., 2017; Micali et al., 2007; Wesseloo et al., 2016). The
prevalence of clinically-diagnosed anxiety disorder has been estimated at 15.2% antenatally
and 9.9% postnatally (Dennis 2017), with prevalence estimates ranging between 3.3-4.0%
for perinatal PTSD (Yildiz 2017) and 0.7-11.1% for perinatal OCD (Leach 2017).

Various factors contribute to the risk of developing of CMDs in the perinatal period. Common
risk factors include a previous history of psychopathology and psychosocial adversity,
including low social support and abuse (Howard 2014). Additionally, childhood abuse and
substance misuse alongside birth trauma and negative experience during pregnancy have
been found to significantly increase the risk of developing CMDs in the perinatal period. This
period of psychological vulnerability may not only contribute to relapses of pre-existing
mental health conditions, but can precipitate the start of new onset psychiatric conditions
such as postnatal depression, postnatal PTSD or, more rarely, puerperal psychosis.

Mental disorders during this critical period are not only associated with increased maternal
mortality, suicide and self-harm(Howard and Khalifeh, 2020); data shows risks of adverse
neonatal outcomes, such as foetal growth impairments, post-partum haemorrhage, placental
abruption and stillbirths (McAllister-Williams et al., 2017; Rusner et al., 2016; Vigod et al.,
2014), are greatly increased. Infants exposed to antenatal distress and children with ongoing
exposure may also have both physical and psycho-social developmental issues including
stunting, diarrhoeal infections and poor cognitive development(Gelaye et al., 2016). With an
estimated one quarter of children exposed to maternal mental health disorders (Abel et al.,
2019), timely identification and treatment of CMDs during the perinatal period is paramount.

In line with World Health Organisation (WHO) recommendations, if a condition is serious,
prevalent and treatable, screening programmes should be implemented to identify high risk
individuals ((WHO), 2020). Many screening tools have been developed to aid with the early
identification and stratification of CMDs, with some specifically designed for perinatal
women(Sit and Wisner, 2009) (e.g. Edinburgh Postnatal Depression Scale (EPDS)). Prior to
use in clinical practice, validation of tools in the local context is essential to ensure
appropriateness within the local population and establish context-specific cut-off thresholds.
However, uncertainty regarding timing of implementation and appropriate cut-offs combined
with low acceptability and inconsistent usage means many barriers to the detection of
perinatal mental disorders remain (Milgrom and Gemmill, 2014; Rychnovsky and Brady,
2008; Sambrook Smith et al., 2019; Sit and Wisner, 2009). As a result, routine screening for
perinatal CMDs, although supported by some countries, is not yet universally implemented
(Milgrom and Gemmill, 2014).

Multiple systematic reviews summarising the validity of screening tools within the perinatal
period exist. However, the breadth of data available, often spanning different population

groups, countries and screening tools, means there remains a lack of certainty over which
tools are suitable for use in perinatal populations. Therefore, a systematic review of these
systematic reviews (referred to as an umbrella review throughout the rest of this paper) is



required to synthesise the evidence and provide clarifications where individual systematic
reviews have not. The aim of this umbrella review was to provide an up-to-date summary of
psychometric data of screening tools for the identification of perinatal CMDs. Our secondary
aim was to explore the feasibility of validating these tools for use in clinical settings.

Methods

This review was pre-registered on Prospero [CRD42020199477] and reported according to
Preferred Reporting ltems for Systematic Reviews and Meta-Analysis (PRISMA) and
Cochrane “Overviews of Reviews” guidance.

Search strateqy

The search strategy was devised to retrieve all systematic reviews of validation studies of
screening tools for perinatal CMDs. Relevant key search terms were identified through
reviewing published literature within the field.

Search terms included the following keywords and MeSH terms: (“Perinatal” OR
“Pregnancy” OR “Maternal Health”) AND (“Mental Health” OR “Mental Disorder”) AND
(“Screening” OR “Validation” OR “Surveys and Questionnaires” OR “Checklist”) AND
(“Systematic Review” OR “Meta-Analysis”) (full search strategy in supplementary file). The
search strategy was adapted for use within the following electronic databases: Ovid
MEDLINE, PsychINFO, EMBASE, Global Health and Cochrane Database of Systematic
Reviews. It was run on June 15t 2020 and rerun on May 14" 2021. To identify further
relevant papers and non-academic literature Google Scholar was searched and backwards
citation searching of reference lists of included papers was conducted. Field experts were
contacted to identify reviews underway or in press. Finally, we searched grey literature using
BASE (Bielefeld Academic Search Engine), OpenGrey and WHO websites (including WHO
International Maternal Mental Health Department).

We included systematic reviews which summarised evidence regarding the validation of
screening tools used to identify CMDs during the perinatal period. The population was
defined as any women of any age, in any trimester of pregnancy or up until twelve months
post-partum. A systematic review was defined as having three discernible features:
systematic collection of secondary data, critical appraisal of included studies and synthesis
of collated findings. No language or publication date restrictions were set. Reviews
assessing validation of tools in men were excluded. Studies were also excluded if they did
not compare the screening tool against a clinical reference standard. Ideally this reference
should be a diagnostic interview such as the Structured Clinical Interview for the Diagnosis
of DSM Disorders (SCID-1V). However, we recognise that in some resource-poor settings,
diagnostic interviews may not be feasible. Therefore, the tool had to be compared against
what is currently considered ‘best practice’ in that setting, which may be another screening
tool.

All papers returned by the search were imported into Covidence and duplicates removed.
Titles and abstracts were screened and relevant papers were retrieved and reviewed in full.
All full-texts were independently screened by two reviewers. A third reviewer screened a
random selection of 20% of included studies to ensure suitability for inclusion. Where
disagreement occurred regarding papers for inclusion a fourth reviewer was consulted.

Quality appraisal

To adopt an inclusive approach and gain breadth of knowledge, no minimal quality standard
for included papers was set. Risk of bias was assessed using A Measurement Tool to
Assess Systematic Reviews (AMSTAR-2)(Shea et al., 2017). AMSTAR-2 is a recognised



and validated tool for use in umbrella reviews and provides a clear and practical framework
to critically appraise the quality of systematic reviews(Shea et al., 2017). A second reviewer
independently appraised a random sample of 20% of papers. Included reviews were scored
according to AMSTAR-2 criteria: “High” if no or one non-critical weakness; “Moderate” if
more than one non-critical weakness; “Low” if one critical flaw; and “Critically Low” if more
than one critical flaw. Agreement of scores was reached through consensus between two
reviewers.

Data Analysis

Data extraction was completed by one reviewer with non-English papers translated and data
extracted by a second author. Once input, data was re-reviewed and cleaned by a third
author. Sensitivity and specificity for all tools at varying cut-offs was extracted. These data
were available from individual systematic reviews either in the form of ranges or, where
meta-analyses were conducted, pooled sensitivity and specificity with 95% confidence
intervals (95% CI). When sensitivity and specificity was available for the same screening tool
at the same cut-offs, data from individual reviews were compared using forest plots. All other
results were summarised narratively using meta-synthesis.

Where possible, primary studies included within each systematic review were recorded. The
degree of overlap between primary studies within each review was calculated using the
Corrected Covered Area (CCA)(Hennessy and Johnson, 2020). The CCA between each pair
of studies was presented as a pair plot with 0-5% considered slight overlap, 6-10% moderate
overlap, 11-15% high overlap and >15% very high overlap. No studies were excluded based
on CCA scores.

CCA= (N-r)/(rc-r)

c=Number of included reviews
r= number of publications of primary studies
N= number of total primary studies (including double counting)

Figure 1: formula for Corrected Covered Area (CCA) calculation

Role of the funding Source
There was no funding source for this review

Results

This search retrieved 7,891 studies. After removing duplicates, 6,841 studies were eligible
for title and abstract screening. Of these, 340 full-texts were reviewed. Reasons for
exclusion are listed in figure 2 (see appendix for reference list of excluded studies). In total,
31 papers commenting on 30 systematic reviews were included within this umbrella review
(figure 2). Characteristics of included studies are shown in table 1 (appendix).
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Figure 2: PRISMA flow chart of Study Selection

Description of Included Reviews

v

Reports excluded:
Incorrect study designs (n =7)
Already identified from
database searching (n=1)

The number of individual studies in each review varied from 1 to 85 (mean number of studies
per review = 7). Studies were published in English (n=29), French (n=1) and Portuguese
(n=1). Included reviews were mostly conducted by American (n=11), English (n=8),
Australian (n=2) and Canadian (n=2) institutions, but these reviews included studies from
diverse geographical settings. All reviews were published between 2003 and 2021.

Reviews summarized data for between 1 and 21 tools each. In total, 76 different screening
tools were identified with validity data only published for 43% (n=33) of these tools. Validity
data was most commonly presented as sensitivity and specificity ranges at varying cut-offs.
Seven reviews reported pooled sensitivity and specificity from meta-analysis (Chorwe-
Sungani and Chipps, 2017; Fellmeth et al., 2021; Hewitt et al., 2009; Levis et al., 2020;
Owora et al., 2016; Tsai et al., 2013a; Wang et al., 2020) and one review presented
combined diagnostic odds ratios (Ali et al., 2016).

The most frequently-validated tools were the EPDS (n=28 reviews), Becks Depression
Inventory (BDI) (n=13 reviews) and Patient Health Questionnaire (PHQ) (n=12 reviews)
(figure 3). Of the 76 identified tools, 63 tools were validated in three or fewer reviews.

Twenty-seven reviews evaluated the validity of tools for depression, with most focused on
postnatal depression (n=13) and two focused on antenatal depression. Four reviews
validated tools for anxiety, most commonly perinatal anxiety (n=3). Other tools were
validated for BPAD (n=1) and PTSD (n=1).



Tools most commonly validated in systematic reviews

=eos I ¢
50 I '
prc I
poss [
cro I ©
ces0 I ©
vors N ©
raos I 5
sro I
HSCL_ 4
ko-10 [ -
PRAMS_ 4
stal I £

Figure 3: most commonly validated tools across all systematic reviews Edinburgh Postnatal Depression
Scale (EPDS); Beck Depression Inventory (BDI); Patient Health Questionnaire (PHQ),; Postpartum Depression Screening Scale
(PDSS); General Health Questionnaire (GHQ); The Centre for Epidemiological Studies - Depression scale (CES-D); Hamilton
Depression Rating Scale (HDRS); Hospital Anxiety and Depression Scale (HADS),; Self-Reporting Questionnaire (SRQ); Hopkins
Symptom Checklist (HSCL); Kessler Psychological Distress Scale (K-6/K-10); Pregnancy Risk Assessment Monitoring System
(PRAMS); State-Trait Anxiety Inventory (STAI)

Quality of Included reviews

Using the AMSTAR-2 tool to asses quality, 54.8% (n=17) scored critically low and 25.8%
(n=8) scored low. Reviews deemed to be high or moderate quality (n=6) conducted
comprehensive literature searches, often examining three or more databases and provided
detailed and replicable search strategies. Many systematic reviews used the QUADAS-2 tool
to determine the quality of individual studies, but some reviews did not document use of any
quality assessment or created their own risk of bias tool without justifications for this
decision. This resulted in lower overall quality scores as authors did not discuss the impact
of bias on meta-analyses or reasons for heterogeneity. Another risk of bias was that many
reviews did not publish protocols a priori. Evidence from Cochrane Reviews suggests this is
essential to prevent duplication in research and ensure stringent, transparent methodology.

Overlap Degree of Primary Studies

Out of the 31 systematic reviews included, there were a total 439 non-duplicate primary
studies. The CCA was 2.98%; this “slight overlap” is likely due to variation in search
strategies and multiple differing tools studied. The highest degree of overlap was between
Russell 2020(Russell et al., 2020) and Fellmeth 2021(Fellmeth et al., 2021) with a CCA of
45% (figure 4). The most frequently included primary studies were Beck 2001(Beck and
Gable, 2001) and Garcia-Esteve 2003(Garcia-Esteve et al., 2003) which were each included
in 10 systematic reviews.
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Ali, 2016
Austin 2003
Boyd 2005

Chessick 2010
Chorwe-Sungani 2017
Downe 2007
Eberhard-Gran 2001
Evans 2015
Fellmeth 2021
Gaynes 2005
Gibson 2009
Heck 2018
Hewitt 2009
Jardri 2004

King 2012
Kozinszky 2015
Levis 2020

Mann 2011
McBride 2014
Meades 2011
O'Connor 2016
Owora 2016
Russell 2020
Schardosim 2011
Shrestha 2016

Tsai 2013
Ukatu 2018
Walker 2015
Wang 2020
Zubaran 2010 - 6% 8% ----
Colour | Interpretation Figure 4: Overlap matrix providing Corrected Covered Area
Slight overlap (5%) percentages between each pair of systematic reviews (Note
Moderate overlap (5.1-10%) both reviews written by Owora have been combined into a
H 0, . . .
High overlap (10.1-15%) single column as each publication makes comments based on
Very high overlap (215.1%)

the same sample of primary studies).
Assessment tools

Validity scores for tools reported in 12 or more reviews were summarised using forest plots
of pooled estimates with 95% confidence intervals or ranges. Sufficient data was available
for the EPDS, BDI and PHQ (figure 5-6 and supplementary data).Forest plots were stratified
according to timing of application (antenatal, postnatal or perinatal) and presented in order of
tool cut-off scores. A pattern of decreasing sensitivity and increasing specificity with increase
in cut-off of the EPDS score was observed. Although there were fewer estimates available
and 95% Cls and ranges were wider, this pattern was also observed in the BDI and PHQ
tools (see supplementary data).




Figure 5: Forest plot of EPDS sensitivity stratified by time period of tool application
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Figure 6: Forest plot of EPDS specificity stratified by time period of tool application
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We also explored sensitivity and specificity of the EPDS according to study quality scores
(figure 7). This showed similar patterns of increasing specificity with increasing cut-offs in
high and moderate quality papers. This pattern was more variable amongst low and critically
low-quality papers, where pooled estimates had wider 95% Cls and overall specificity was
lower.



Figure 7: Forest plot of validity data for EPDS stratified by quality scores
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Pooled 0.77 [0.54, 0.91]
Range [0.57, 0.71]

Pooled 0.83 [0.64, 0.97]
Range [0.65, 1]

Range [0.65, 1]

Range [0.59, 1]

Range [0.6, 0.34]

Range [0.23, 0.82]
Pooled 0.94 [0.68, 0.99]
Pooled 0.84 [0.64, 0.94]
Range [0.52, 0.54]
Pooled 0.58 [0.47, 0.83]
Range [0.65, 1]

Range [0.86]

Range [0.62, 1]

Range [0.64, 1]

Range [0.7, 1]

Range [0.22, 0.96]

Results by cutoff, stratified by review quality:

High

7 (Levis 2020)

7-10 (Ali, 2016)

8 (Levis 2020)

9 (Levis 2020)

9-13 (Fellmeth 2021)
10 (Levis 2020)

11 (Levis 2020)
11-14 (Ali, 2016)

12 (Levis 2020)

13 (Levis 2020)

»13 (Fellmeth 2021 )
14 (Levis 2020)

15 (Levis 2020)

Moderate

7 (Hewitt 2003)
8 (Hewitt 2008)
9 {Hewitt 2009)
10 (Hewitt 2009)
11 {Hewitt 2009)
12 (Hewitt 2008)
13 {Hewitt 2009)
14 (Hewitt 2009)
15 {Hewitt 2009)
16 (Hewitt 2009)

Low

6-13 [Russell 2020)

9-10 {Gibson 2009)

10 (O'Connor 2016)

10 non-English (O'Connor 2016}

10 antenatal (Owora 2016)

10 postnatal (Owora 2016)

10-17 (Owora 2016}

12-13 (Gibson 2009)

12-15 (Gaynes 2005)

13 (O'Connor 2016)

13 non-English (0'Connor 2016)

14-15 (Gibson 2009)

any score not HIV pesitive {Chorwe-Sungani 2017)
unspecified HIV positive (Chorwe-Sungani 2017)
unspecified (Owora 2016)

unspecified (Gaynes 2005)

Critically Low

=7 (Tsai 2013)

8.5-12.5 (Eberhard-Gran 2001}
2.5-13.5 (Jardri 2004)

8.5-15 {maj) / 8-9 (min) (Boyd 2005}
<89, 8, 10, 11, 12, 13 (Schardosim 2011}
9-13 (Austin 2003)

9 (Tsai 2013)

>10 (Tsai 2013)

12-13 (King 2012)

=17 (Tsai 2013)

any score (Zubaran 2010)
unspecified (McBride 2014)
unspecified (Heck 2018)

unspecified (Kozinszky 2015)
unspecified (Shrestha 2016)
unspecified (Ukatu 2018)

—&——— Pooled, 95%CI

EPDS Specificity Scores / Ranges

0.2 04 0.6

0.8

Pooled 0.65 [0.58, 0.71]
Range [0.63, 0.97]

Paoled 0.72 [0.66, 0.78]
Pooled 0.78 [0.73, 0.83]
Pooled 0.91 [0.84, 0.95]
Pooled 0.84 [0.79, 0.88]
Pooled 0.88 [0.85, 0.91]
Range [0.68, 0.98]

Pooled 0.92 [0.89, 0.94]
Pooled 0.95 [0.92, 0.96]
Pooled 0.93 [0.82, 0.98]
Pooled 0.96 [0.95, 0.98]
Pooled 0.57 [0.96, 0.38]

Pocled 0.45 [0.26, 0.66]
Pooled 0.52 [0.46, 0.69]
Pocled 0.66 [0.55, 0.75]
Pooled 0.77 [0.7, 0.83]

Pocled 0.84 [0.76, 0.89]
Pooled 0.87 [0.8, 0.92]

Pooled 0.89 [0.85, 0.92]
Pooled 0.92 [0.86, 0.95]
Pooled 0.96 [0.92, 0.98]
Pooled 0.97 [0.92, 0.99]

Range [0.77, 0.98]
Range [0.44, 0.97]
Range [0.79, 0.9]

Range [0.79, 0.98]
Pooled 0.91 [0.68, 0.99]
Pooled 0.57 [0.84, 0.33]
Range [0.83, 0.9]

Range [0.49, 1]

Range [0.79, 0.96]
Range [0.87, 0.99]
Range [0.82, 1]

Range [0.93, 0.93]
Pooled 0.81 [0.78, 0.83]
Pooled 0.82 [0.79, 0.85]
Pooled 0.96 [0.87, 1]
Range [0.72, 0.95]

Pooled 0.51 [0.34, 0.68]
Range [0.49, 1]

Range [0.72, 0.57]
Range [0.49, 1]

Range [0.34, 0.91]
Range [0.43, 0.96]
Pooled 0.77 [0.59, 0.88]
Pooled 0.81 [0.72, 0.88]
Range [0.88, 1]

Pooled 0.3 [0.87, 0.97]
Range [0.49, 1]

Range [0.78]

Range [0.26, 0.98]
Range [0.73, 1]

Range [0.36, 0.97]
Range [0.5, 0.99]



Context-specific Application of Tools

The included reviews discussed studies from a diverse range of geographical, cultural and
socio-economic settings. Two reviews highlighted that validity varied according to socio-
economic background and therefore validation according to income and socio-economic
background may be important (Chorwe-Sungani and Chipps, 2017; King, 2012). One review
reported that sensitivity and specificity were higher among more affluent populations relative
to those from more deprived backgrounds (King, 2012). Two papers provided evidence
supporting the use of the BDI, EPDS and Postpartum Depression Screening Scale (PDSS)
for identifying postpartum depression in women living in poverty (Chorwe-Sungani and
Chipps, 2017; King, 2012).

Seven reviews highlighted the importance of ethnicity (Boyd et al., 2005; Gibson et al., 2009;
Heck, 2018; King, 2012; Kozinszky and Dudas, 2015; Owora et al., 2016; Zubaran et al.,
2010a). One review suggested different cut-offs should be used for different cultural
groups(Zubaran et al., 2010b). This was supported by another review which found that
optimal sensitivity and specificity across racial and ethnic groups could only be achieved by
adjusting cut-off scores for different groups of women(King, 2012). This was also reflected in
one review as higher cut-offs did not always produce higher sensitivity or specificity, likely
due to cultural differences(Kozinszky and Dudas, 2015). One review suggested that the
disparity may be because of the “test taking culture” in Western contexts compared to
women in other cultures and settings who may find the experience less familiar, resulting in
reduced validity scores(Downe et al., 2007).

The importance of literacy, cross-cultural translations of tools and feasibility of using
screening tools developed in English and translated into other languages was also often
discussed(Boyd et al., 2005; Fellmeth et al., 2021; McBride et al., 2014; Walker et al., 2015).
Two reviews suggested that there should be higher cut-offs for Vietnamese- vs. Arabic-
speaking populations in Australia(Boyd et al., 2005; Gibson et al., 2009). Despite this, one
review looking specifically into the use of idiomatic language, forms of expression and the
impact on psychometric statistical analysis did not find any examples of where this affected
tool application(Walker et al., 2015). One paper concluded that if a range of languages is
spoken within a population then local translations of the EPDS were the most suitable tool
for depression screening in clinical practice(Boyd et al., 2005).

Three reviews hypothesized the possible impact of mothers’ age on validity and identification
of CMDs(Chorwe-Sungani and Chipps, 2017; Fellmeth et al., 2021; McBride et al., 2014).
One review highlighted that EPDS sensitivity was 5% lower in teenage mothers compared to
adult pregnant women(Chorwe-Sungani and Chipps, 2017).

The ideal timing of tool application may vary between individuals and according to the
context of service delivery. Sensitivity and specificity varied according to the time within the
perinatal period that they were applied. Four reviews suggested that the immediate postnatal
period and first trimester were, despite being high-risk periods, the most problematic for
screening (Meades and Ayers, 2011; Owora et al., 2016; Schardosim and Heldt, 2011;
Shrestha et al., 2016). Although screening often occurred within a few days postpartum, one
review found that this was when the majority of tools had the lowest sensitivity for anxiety
diagnosis(Meades and Ayers, 2011). Three reviews highlighted higher diagnostic
performance of instruments during the second and third trimesters(Owora et al., 2016;
Rusner et al., 2016; Tsai et al., 2013a). However in BPAD, screening had highest sensitivity
if performed during the first antenatal visit and within the first few days postpartum(Chessick
and Dimidjian, 2010).



Feasibility Considerations for Tool Application

Several feasibility considerations and the impact on validity were considered within the
included reviews. One review found that tools with fewer than 25 questions were more
practical to administer(Chessick and Dimidjian, 2010) and that those which took an average
of five minutes to complete were more acceptable to women than more time-consuming
tools(Fellmeth et al., 2021). One review highlighted a pattern of lower specificity but higher
sensitivity with fewer items per screening tool(Owora et al., 2016). Two studies reported that
delivery method could affect psychometric properties(Eberhard-Gran et al., 2001; Jardri,
2004). One study suggested that women preferred to talk about how they felt to an
interviewer rather than filling out questionnaires(Jardri, 2004). However another study found
that self-reported measures had significantly higher estimates of postpartum depression
compared to interview-based delivery(Eberhard-Gran et al., 2001).

Discussion

Our research aimed to identify which screening tools for the identification of CMDs have
been validated for use in the perinatal period. This umbrella review identified 31 systematic
reviews (from 439 non-duplicate primary studies) covering 76 individual tools.

Despite this vast number of tools identified, we found no evidence to suggest that any one
tool was “more valid” than another. For tools with sufficient data, the observed pattern of
sensitivity and specificity relative to cut-off scores was as expected: decreasing sensitivity
and increasing specificity with increasing cut-offs. The EPDS was the most frequently
validated tool with good evidence to support use in depression across the perinatal period.
There was also some evidence for the use of tools which are not specific to the perinatal
period such as BDI and PHQ. Although these tools were not designed with perinatal women
in mind, the evidence shows that both the BDI and PHQ can be valid for use in perinatal
women.

Most of the tools were validated for use in depression. Gaps in the evidence exist for the
validation of anxiety measures. Lacking data on anxiety prevented direct comparison of
anxiety measures and validity data across systematic reviews, therefore uncertainty remains
regarding the validity of anxiety screening tools. The current literature highlights challenges
associated with defining and measuring perinatal anxiety(Harrison and Alderdice, 2020).
Screening tools tend to identify a set of core symptoms relating to a variety of anxiety
disorders (e.g. panic disorder or phobias). These disorders have varying aetiology, triggers
and manifestations — nuances which can be elicited in diagnostic interviews but are often
missed by screening tools. Therefore, anxiety screening results can be difficult to interpret.
Some tools which are primarily designed to identify a single diagnosis (e.g. antenatal
depression and the Whooley questions) may also identify other CMDs (e.g. perinatal
anxiety)(Howard et al., 2018). For example, the EPDS composes of 10 closed questions
designed to identify likely postnatal depression. However, question 4 and 5 focus on feeling
anxious and scared/panicky so, although this tool is widely used for postnatal depression,
this may too be identifying perinatal anxiety. Tools designed to identify symptomatology of
distress rather than a specific perinatal pathology (e.g. Kessler Psychological Distress Scale
and General Health Questionnaire) may be useful as alternative primary screening tools
where it is not possible to screen for every individual CMD.

Our review found limited validity data on the use of tools in the most high-risk perinatal
periods. We found limited and varying evidence for the antenatal period. For example, only



three systematic reviews provided evidence on the sensitivity and specificity of the EPDS
antenatally with wide ranging results. Most reported data were from the late postnatal period,
with qualitative data highlighting difficulties of tool application in the early antenatal and
immediate postnatal period. Reduced validity of the tools during these times is expected;
rapid hormonal variations coupled with socio-environmental changes make these high-risk
periods for development of CMDs. Therefore, results of screening during early antenatal and
immediate postnatal periods must be interpreted with caution. For example, there may be a
higher false positive rate of depression when screening tools are applied in the immediate
postpartum period due the concurrence of “baby blues” (Degner, 2017). Where possible,
repeated measurements over time may help to ensure correct identification of women with
CMD.

The context in which screening tools are applied is perhaps the most important factor
determining validity. This review has found that some of the highest validity and best quality
research comes from context-specific validation of tools. Context not only refers to
geographical location but also socio-economic background, ages, language, educational
status and cultural background of women in the target population. Recent literature also
suggests that conditions under which the screening tool is applied should be carefully
considered to ensure that high-risk women can be adequately followed-up and supported
(Hirshler et al., 2021). Importantly, the local validation of screening tools avoids Anglo-centric
and westernized ideals of CMDs from being applied to women in diverse settings.

Subgroup analysis of EPDS data according to quality scores showed that pooled sensitivity
and specificity estimates were very similar irrespective of our objective quality scores. We
found that quality scores did not differentiate results. Despite wider confidence intervals in
the lower quality studies the pooled sensitivities were similar at most cut-offs (Austin and
Lumley, 2003; Hewitt et al., 2009; Levis et al., 2020; Tsai et al., 2013b; Ukatu et al., 2019).
Only four papers scored high quality with the AMSTAR 2 tool (Ali et al., 2016; Downe et al.,
2007; Fellmeth et al., 2021; Levis et al., 2020). These reviews had pre-registered protocols,
documented their excluded studies and used established risk of bias tools. The AMSTAR
tool weights these factors as critical to the identification of risk of bias. We considered this
weighting of criteria to be disproportionate, favoring transparency of reporting rather than
methodological quality, and so quality scores were lower than we expected for reviews. The
ROBINS tool, although not specific to systematic reviews, offers an alternative quality
appraisal tool for consideration as it focuses on additional domains such as missing data
bias and preferential reporting of results(Sterne et al., 2016).

A strength of this review is the broad nature of the search; this allowed for inclusion of
diverse studies published in different languages and regions. A weakness of this umbrella
review is that despite a low CCA score, overlap of primary studies still remained; therefore,
we were still unable perform meta-analysis to provide pooled sensitivity and specificity
estimates for each tool. Another possible limitation of this review is that we were unable to
collect data on the mode of administration of screening tools (e.g. by healthcare workers or
researchers, verbally-administered or self-response) in the 439 included primary studies,
which may explain some of the heterogeneity between results. To maximize validity,
screening tools should ideally be administered by those with appropriate training and skills.
In this review we also aimed to explore feasibility considerations for validating screening
tools in clinical settings; however only few of our included studies reported on this outcome.
To allow for more in-depth discussion on perceived acceptability and barriers to tool
application a more targeted search methodology with an emphasis on identifying qualitative
studies could be used.



In summary, this comprehensive umbrella review identified 76 screening tools for
identification of CMDs in the perinatal period. The EPDS, BDI and PHQ were the most
commonly-validated tools and evidence suggests they are valid across a range of diverse
settings and perinatal populations. Large evidence gaps exist in validation of screening tools
for anxiety, PTSD and BPAD, in high-risk groups and at high-risk time periods (e.g. the early
antenatal and immediate postnatal period). This umbrella review highlights that utilizing
screening tools in clinical practice is complex and requires careful consideration of the
population, psychological, social and cultural risk factors and the wider context and health
system.
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