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The Edinburgh Postnatal Depression Scale (EPDS) is a reliable measure for detecting paternal postpartum
depression. The study's purpose is to determine the appropriate cut-off scores of EPDS for fathers. Our research
was conducted using PubMed, Embase, Web of Science, and Scopus. The time frame of the search was from the
issuance of EPDS in 1987 until January 2021. The analysis comprised of studies that compared EPDS scores for
depression from validated diagnostic interviews. For EPDS cut-off values of 7-13, a bivariate random-effects meta-
analysis was used to estimate pooled sensitivity and specificity, as well as the diagnostic odds ratio. Seven studies

with a total of 2393 participants were identified. The pooled sensitivity and specificity were satisfactory at cut-off
values of 7-10, with significant diagnostic odds ratio. The EPDS accuracy was unaffected by the prevalence of
depression, the fathers' mean age, or the translated language. The Edinburgh Postnatal Depression Scale has
acceptable properties for detecting paternal postpartum depression, with cut-off scores ranging from 7 to 10.

1. Introduction

Postpartum depression is commonly perceived to be a problem
limited to women with newborn babies. Research pertaining to father's
mood symptoms had been conducted since 30 years ago (Quadagno et al.,
1986) with the research often done in the context as the partners, in the
researches designed for postpartum mothers. However, there is growing
interest regarding the concept of paternal post-partum depression in this
past decade even though there is no exclusive definition for paternal
post-partum depression in DSM 5. Fathers also experience significant life
changes after childbirth, many of which like the experiences of mothers.
Perinatal depression in fathers mainly occurs later than in mothers, often
developed shortly after maternal depression and even after the first year
of a child's life (Goodman, 2004).

The prevalence of paternal postpartum depression was around 4%—
25% globally (Kim and Swain, 2007). Detection of depression in men is
relatively challenging because the signs and symptoms observed in
paternal postnatal depression are somewhat different from maternal
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postnatal depression. They may have milder depressive symptoms with
comorbidities of anxieties and somatic symptoms. Apart from that, fa-
thers often show externalizing symptoms, defined as depression equiv-
alents like hostility, anger, and substance use (drugs and alcohol) (Martin
et al., 2013).

Edinburgh Postnatal Depression Scale (EPDS) is the commonest in-
strument used for screening postnatal depression in women. The EPDS
assesses symptoms of anhedonia and reactivity, anxiety, panic, coping,
tearfulness, and thoughts of self-harm. The scale has been designed to
avoid items that reflect difficulties that have been a regular change
during the early postnatal period, for example, weight changes, sleep
disturbances, and fatigue (Cox et al., 1987). It has been translated and
validated in many languages other than English; however, the validation
was mainly done in a population of mothers (Gibson, McKenzie-McHarg,
Shakespeare, Price and Gray, 2009). Since the past decade, researchers
had used EPDS to screen for paternal postnatal depression. EPDS is a
10-item self-report questionnaire about feelings experienced over the
past seven days. Each item has four short statements and scored from 0 to
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3, yielding a total range of 0-30. The cut-off scores for detecting paternal
postnatal depression were varied and often lower than the cut-off scores
used for mothers. Men may be considered less expressive about their
feelings, thus score lower in the screening tools like EPDS, even though
they experience the same level of depression (Carlberg et al., 2018).
EPDS has been specifically designed for women in peripartum period,
however Matthey et al., (2001) suggested the usage of EPDS in men
(Matthey et al., 2001). A recent opinion by Baldoni & Giannotti described
a complex clinical presentation of paternal perinatal depression. Apart
from that several screening tools had been used for screening at risk fa-
thers, such as Edinburgh Postnatal Depression Scale, Gotland Male
Depression Scale, Masculine Depression Scale and recently developed
scale, Perinatal Assessment of Paternal Affectivity (PAPA) (Baldoni and
Giannotti, 2020). Among the studies that used multiple screening tools, it
was concluded that EPDS performed similarly to or better than the other
measures are assessed. A Danish study had compared between Gotland
Male Depression Scale (GMDS) and Edinburgh Postnatal Depression
Scale which found that EPDS detected 5% of depression in contrast with
3.4% in GMDS (Madsen and Juhl, 2007). A review by (Darwin et al.,
2021) found a lack of agreement regarding the cut-off points use in fa-
thers. The cut-offs points ranging from >11 to >5 for depression.
While the original validation study results using this scale are
promising, it is crucial to determine whether EPDS compares favorably
with gold standard reference in the screening for paternal postpartum
depression. This review aimed at identifying the suitable cut-off scores
for the use of EPDS in the screening for depression in fathers by collating
data available from EPDS validation studies that had been done before.

2. Methods

A systematic review of the literature search was conducted. The study
protocol was published in the PROSPERO international register for sys-
tematic reviews (registration number CRD42021235006. We followed
PRISMA guidance in reporting the review.

2.1. Data source and search strategy

The literature search was done in the following databases, PubMed,
Embase, Web of Science, and Scopus. The time frame of the search was
from 1987, since the year EPDS was issued until January 2021. Search
terms were as follows: Edinburgh Postnatal Depression Scale/EPDS, fa-
ther/paternal/dad or male partner, depress* or psychol* and validation/
validity (Table 1). The search was intentionally broad to enable the
identification of relevant literature across all the review areas. However,
based on previous research, terms related to diagnostic accuracy (e.g.,
sensitivity, specificity, receiver operator characteristic curve) leads to the
omission of relevant reference (P. P. Whiting et al., 2011). Thus, these
terms were excluded.

Additionally, we searched the reference list of included studies and
relevant reviews. Records were imported into referencing software
(Endnote version X9), and duplicates were removed. The study was
conducted from early January 2021 until May 2021 and a repeated
search was done to avoid missing any additional new article by the end of
the study.

Table 1. Complete search strategy from PUBMED.

# Searches Results

1. Psychol* OR depress* 2,277,323
2. Father* OR male partner* OR dad* OR paternal* 174536

3. EPDS* OR Edinburgh Postnatal Depression Scale* 3448

4. Validation* OR validity* 447722

5. #1 AND #2 58531

6. #1 AND #2 AND #3 231

7. #1 AND #2 AND #3 AND #4 12
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2.2. Study selection

Studies were selected following the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guideline. We selected
studies that reported the validity of EPDS for screening of postpartum
depression in fathers. In addition, the studies had to provide sufficient
data to allow us to calculate contingency tables.

2.2.1. Population
The population of interest was fathers in the antepartum or post-
partum period up to 1 year of postpartum.

2.2.2. Intervention

Administration of the Edinburgh Postnatal Depression Scale to screen
for depression was performed. Any mode of administration was included,
e.g., face-to-face, telephone interview, or postage.

2.2.3. Reference test

The validity and accuracy of the EPDS were compared with a gold
standard, defined as a structured or semi-structured clinical interview to
diagnose depression. Structured interviews conform to a standardized set
of questions with uniform sequence of questioning and systematic rating
of the relevant response whilst semi-structured interview has pre-
determined questions for symptoms specified, however the interviewer
has the flexibility to modify or augment the standard inquiries with
individualized probes to get more accurate rating for specific symptoms.
Examples of structured clinical interview include Composite Interna-
tional Diagnostic Interview (CIDI), Clinical Interview Schedule-Revised
(CIS-R) and Diagnostic Interview Schedule (DIS) and semi-structured
interview includes Structured Clinical Interview for DSM (SCID) and
Schedule for Affective Disorder and Schizophrenia (SADS) (Mueller and
Segal, 2015).

2.2.4. Exclusion criteria

Studies were excluded when EPDS-3A (that scores for anxiety), EPDS-
partner, or EPDS-13 item scale is used. In addition, studies were excluded
if the population was not in the antepartum or postpartum period.
Literature search, commentaries, or qualitative studies is also excluded.

2.3. Data extraction

Studies were selected following the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guideline. The extrac-
tion of the data and the citations were assessed for inclusion based on the
title and abstract by the first author (AK) and second author (SM). Sup-
pose sufficient information was not available from the abstract to
determine the inclusion or exclusion, the citation was included in the
next step of the search, in which a full-text copy of the citation was
obtained.

Full-text copies were examined against inclusion and exclusion
criteria by the first author (AK) and second author (SM), and those
meeting criteria were included in the review. Any discrepancies were
resolved by the third author (NJ).

2.4. Data quality

The quality of the selected studies was assessed using a grading sys-
tem based on Quality Assessment of Diagnostic Accuracy Studies
(QUADAS-2) that assesses the study's risk of bias and applicability based
on four domains: Patient selection, Index test, Reference Standard, and
Flow and Timing (Table 2). All questions were retained in each domain.
Additional questions incorporated for the translated version of EPDS and
translated versions of the reference interview to ensure the correct
translation procedure being used. The assessment of data quality was
performed by the first author (AK).
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Table 2. Risk of bias assessment using QUADAS 2.

Index test: if
. . . Index test: threshold
Patient . . Patient selection: " . Index test:EPDS ” Index test: translated, Index test
. . Patient selection: case . . Patient selection: . prespecified or ) 5 N
Study selection:consecutive or ) ) inappropriate R . interpreted blind to . appropriate psychometric  overall risk
. control design avoided . . Overall risk of bias reported multiple . N N
random sampling exclusions avoided reference test cutoffs translation properties of bias
reported
Areias, Portugal Yes Yes Yes Low No No Yes No High
Matthey, Australia ~ Yes Yes ? Low Yes Yes NA NA Low
Edmondson, UK Yes Yes Yes Low Yes Yes NA NA Low
Lai. BP,Hong Kong Yes Yes Yes Low Yes Yes Yes Yes Low
Massoudi, Sweden  Yes Yes Yes Low Yes Yes Yes Yes Low
Tran, Vietnam Yes Yes Yes Low Yes Yes Yes Yes Low
Shaheen,Saudi Arabia Yes Yes Yes Low Yes Yes Yes No Low
Reference test: if Flow/timing:all  Flow/timing:all
Reference test: Reference test: . . /. . ¢ /. . & Flow/timing:
. . . test: psycho test:  Flow/timing:interval  participants participants .
Study Correctly classifies interpreted blind to . . . . N N . . . Overall risk
) appropriate translation metric properties  overall risk of bias  of two weeks orless received the same included in the N
target condition EPDS . of bias
reference test analysis

Areias, Portugal Yes No NA NA High Yes Yes Yes Low
Matthey, Australia ~ Yes No NA NA Low Yes Yes Yes Low
Edmondson, UK Yes No NA NA High No No No High
Lai. BP,Hong Kong Yes Yes Yes ? Low Yes No Yes Low
Massoudi, Sweden  Yes Yes ? ? Low Yes No Yes Low
Tran, Vietnam Yes Yes Yes NA Low Yes Yes Yes Low
Shaheen,Saudi Arabia Yes Yes ? ? Low Yes No Yes Low

2.5. Data analysis and synthesis

For each cut-off score, 2 x 2 tables are constructed that computed the
sensitivity, specificity, positive and negative predictive values. A bivar-
iate meta-analysis is performed to obtain pooled estimates of specificity
and sensitivity and their associated 95% confidence intervals (CIs).

Summary receiver operating characteristic curves is constructed, with
each data in this space represents a separate study. The heterogeneity
between studies is assessed using the I statistics for the pooled diag-
nostic odds ratio (OR), which describes the percentage of total variation
across studies caused by heterogeneity rather than chance. We consid-
ered the I? value of 25% to below, 50% to be moderate, and 75% to be
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Figure 1. Flow of the study through the review process.
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high. The cause of heterogeneity is explored if there is significant
between-study heterogeneity. We identified outside the 95% confidence
curve by visually inspecting the summary receiver operating character-
istic curve plots.

A meta-regression analysis of the logit diagnostic OR is performed to
identify sources of heterogeneity. We investigated heterogeneity result-
ing from the characteristic of the sample or study design by exploring the
effects of potential predictive variables. Publication and small study bias
are examined using a funnel plot. Statistical analysis of data was con-
ducted using MetaDiSc version 1.4 (Zamora et al., 2006), and the pub-
lication bias is analyzed using Comprehensive Meta-Analysis (CMA)
software.

3. Results

A total of 2221 citations were screened for eligibility after duplicates
had been removed. The full text was obtained for 60 citations, of which
53 were excluded. The exclusion was as follows; six studies did not use
Edinburgh Postnatal Depression Scale as the screening tool, 35 studies
did not use semi/structured interviews as a diagnostic reference stan-
dard, 12 citations were of inappropriate study types. Among the twelve
citations with inappropriate study type, two citations include the general
population; seven citations were literature search, commentaries, and
qualitative study. In addition, one study assessed the depressive symp-
toms at three days postpartum. The flow of the review process is reported
in Figure 1.

3.1. Study characteristics

A total of 7 studies were eligible for inclusion in the review. The
characteristics of these studies are reported in Table 3. The size of the
study samples varied between 42 to 882, with the total number of par-
ticipants are 2393. All the studies were drawn from community samples
(recruitment is done in maternal-child services like the antenatal and
well-baby clinic and health visiting services). Two out of the eight studies
use the EPDS in the antepartum population (Tran et al., 2012) (Areias
et al., 1996). The mean age of the study participants varied from 26.2 to
35 years old. Five of the studies used languages other than English,
including Vietnamese, Chinese, Arabic, and Portuguese. 6 out of 7 studies
used the self-reporting method. In contrast, one study by (Tran et al.,
2012) used structured interviews because the self-report questionnaire is
not a norm and unfamiliar for the Population in Vietnam. According to
the semi-structured/structured interview, the percentage of participants
that met the diagnostic criteria of depression according to the
semi-structured/structured interview ranged from 2.9% (Matthey et al.,
2001) to 23.8% (Areias et al., 1996). The timing of administration of
questionnaires also varies, ranging from 24 weeks of gestation up to 12
months of the postpartum period.

Data were available from six out of seven included studies to explore
the accuracy of the EPDS questionnaire. Study done in Vietnam by (Tran
et al., 2012) provided raw data up until the cut off scores of 5/6, hence
limiting the analysis of further cut off scores. Even though study by
(Areias et al., 1996) did not mention the appropriate cut-off scores for
EPDS used in fathers, however there were adequate data that can be
integrated in the review.

3.2. Diagnostic instruments

Three studies using Structured Clinical Interview for DSM-IV (SCID)
(Edmondson et al., 2010; Lai et al., 2010; Tran et al., 2012), one study
used Primary Care Evaluation of Mental Disorders (PRIME-MD) (Mas-
soudi et al., 2013), Schedule for Affective Disorders (SADS) (Areias et al.,
1996) and Diagnostic Interview Schedule (DIS) (Matthey et al., 2001)
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and a study underwent interview by a psychologist using Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM 5) (Shaheen
et al., 2019).

3.3. Diagnostic criteria

All the studies included measures of depression compared to the
reference test; three of the studies also assess generalized anxiety disor-
der, panic disorder, or its comorbidities (Massoudi et al., 2013; Matthey
etal., 2001; Tran et al., 2012). One of the studies used “distress caseness"
in detecting depressive and anxiety disorders, as the criteria for the
diagnosis were fulfilled but not the duration of the illness (Matthey et al.,
2001). There were other screening tools used in four of the studies. A
study on Vietnamese fathers was also validating the 12-item General
Health Questionnaire (GHQ-12) and Zung's Self-rated Anxiety Scale
(Zung SAS) (Tran et al., 2012). A study based on the Swedish father used
the Hospital Anxiety and Depression Scale (HAD-A) anxiety component
to assess the anxiety subscale (Massoudi et al., 2013).

3.4. Quality assessment

The methodological quality of the included studies was assessed using
the QUADAS-2 tool. (P. F. P. F. Whiting et al., 2011). The quality
assessment results are presented in Table 4, Figure 2. The studies
included in the review were of mixed methodological quality. Four out of
the seven studies were judged to have a low risk of bias in all the do-
mains. All the studies used consecutive recruitment for their patient se-
lection. Two of the studies were judged to have a high risk of bias in the
reference test domain, as the assessor was not blinded, and there was no
mention of the translation and the psychometric assessment of the
translation (Areias et al., 1996; Edmondson et al., 2010). In the flow/time
domain, one study was judged to have a high risk of bias as there was an
interval of 4.8 weeks between the administration of the index and the
reference test. All the studies performed well in the applicability domain;
all were judged to have a low risk of bias.

3.5. Sensitivity and specificity

Sensitivity and specificity varied largely between studies for each of
the EPDS cut-off scores, the sensitivity ranged from 40% (Areias et al.,
1996) to 100% (Edmondson et al., 2010) and specificity of 58.1%-93%
to detect paternal postnatal depression.

The pooled sensitivity value decrease with increasing cut-off points,
from 0.87(95% CIL: 0.78-0.93) at cut-off points of 7, and the lowest
pooled sensitivity at cut-off points of 13, 0.37 (95% CI: 0.28-0.47). The
pooled specificity increases as the cut-off scores increase, ranging from
0.713 (95% CI: 0.68-0.74) to 0.96 (95% CI: 0.95-0.97), as shown in
Table 5. Four studies available and included in the calculation of pooled
sensitivity at the cut-off scores of >7, and 5 studies are eligible at the cut-
off scores of >13.

3.6. Likelihood ratio

Likelihood ratios describe how many times more likely a person with
the disease is to receive a particular test result than a person without the
disease, with the advantages over sensitivity and specificity because they
are less likely to change with the prevalence of the disorder. As the cut-off
points of EPDS increased, the positive likelihood ratio also increased,
ranging from 3.31 at the cut-off scores of 7-13.16 at the cut-off scores of
13. It has been suggested that a positive likelihood ratio of more than 10
provides convincing diagnostic evidence, while the value of more than 5
provides strong evidence in clinical practice.



Table 3. Characteristics of included studies.

Authors Country Age (mean Sample  Time of Setting %meeting Other Diagnostic criteria EPDS cut off Method of Language Reference
and range) administration criteria for screening points administration Test
depression tools used reported
Areias, 1996 Portugal 26.2 (20-37) 42 Six months antenatal, Maternity clinic 23.80% Depression (major and Not mention Self-report Portuguese SADS
3mo and 12mo and home minor)
postnatal
Matthey, Australia 29.1 (range 208 6-7 weeks postpartum  Parent-hood class 2.90% CES-D Distress caseness for >9 Self-report English DIS
2001 not reported) depression and anxiety/
depression only/anxiety
Edmondson,  United 35 (range not 189 14 weeks postpartum Maternity hospital 10% >10 MDD, >10 Postal-self report English SCID (DSM
2010 Kingdom reported) >8 casenesses of V)
depression and GAD
Lai,2010 Hong 33.4 (18-59) 551 8 weeks postpartum Postnatal ward 7.23% BDI, PHQ-9 Depression >10 Self-report Chinese SCID-NP
Kong
Tran,2012 Vietnam 31 (20-49) 231 28 weeks ANC to 4-6 Commune health 7.40% Zung SAS, >4 Individual Vietnamese SCID
weeks postpartum centers GHQ-12 structured
interview
Massoudi, Sweden 33 (20-51) 882 12 weeks postpartum Child health 6.10% HAD-A Depression, depression >9 Self-report Swedish PRIME MD
2013 services and anxiety,
anxiety only
Shaheen, Saudi 34.97 (range 290 up to 6 months Postnatal ward and 16.60% Depression (major and >8 Self-report Arabic DSM5
2019 Arabia not reported) postpartum birth registration minor)
center

Abbreviations: SADS (Schedule for Affective Disorders and Schizophrenia, CES-D (Centre for Epidemiologic Studies Depression Scale), DIS (Diagnostic Interview Schedule), SCID (Structured Clinical Interview for DSM
Disorders), PRIME MD (Primary Care Evaluation of Mental Disorders), DSM (Diagnostic and Statistic Manual of Mental Disorders), BDI (Beck Depression Inventory), PHQ-9(Patient Health Questionnaire-9), HAD-A
(Hospital and Anxiety Depression Scale).
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Table 4. Methodological quality of included studies.

Risk of bias domains

D1 D2 D3 D4 Overall
Areias 1996 ©) €3} ® @ ®
Matthey 2001 ) & [©] ©] [©)]
Edmondson2010| @ () ® [ (9]
g Lai, 2010 @ ©] [©] [©) ©)
Tran,2012 ‘ . . ‘ ‘
Massoudi,2013 | @) ® ® ® ®
Shaheen2019 | @ @ ©) @ ©)
Domains: Judgement
D‘E Patient selection. . High
o5 ggfzs:ﬁgg_standard. @ Low

Da: Flow & timing.

The average negative likelihood ratio ranged from 0.143 to 0.62,
from the cut-off scores of 7-13. Thus, a negative likelihood ratio of less
than 0.1 provide convincing evidence, and below 0.2 may provide strong
diagnostic evidence.

3.7. Diagnostic odds ratio

The diagnostic odds ratios were significant, ranging from 15.83 to
24.71 throughout all cut-off values. The diagnostic odds ratio (DOR) is a
measure of test performance that combines the strength of sensitivity and
specificity, but it is independent of the prevalence rate. The DOR is found
to be statistically significant (p < 0.05) between the cut-off scores of
7-10.

In view of high heterogeneity, fixed effect meta-regression was per-
formed to estimate the relationship between the diagnostic odds ratio
and the covariates. Accuracy of EPDS did not vary according to the
prevalence of depression (p = 0.47), the mean age of the fathers (p =
0.88), translation of EPDS (p = 0.92), and country of the original research
(English speaking countries vs others) p = 0.69.

3.8. Publication bias

Typical of small studies, it is crucial to detect publication bias. This is
caused by the absence of information due to the non-publication of
missing studies or reporting only a select number of the publications on
the Edinburgh Postnatal Depression Scale in fathers. The funnel plot in
Figure 3 shows no evidence of publication bias, given that Egger's test for
a regression intercept gave a p-value of 0.670, indicating no evidence of
publication bias.

4. Discussion

This systematic review intended to address the growing interest in
screening for a father's mental health during the perinatal period. This

Patient selection
Index test
Reference standard
Flow & timing

Overall risk of bias
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study aims to determine the accuracy and validity of the Edinburgh
Postnatal Depression Scale in paternal postpartum depression when
compared to structured/semi-structured interviews. This review iden-
tifies seven articles that met the inclusion criteria. The samples include
fathers in the perinatal period up to 1 year of postpartum using EPDS and
semi-structured/structured interviews to diagnose paternal depression.
There were significant differences in terms of the language used for
EPDS, as 5 out of 7 studies were using a translated version of various
languages. The reference test, the timing of testing, and the mean age of
the population sampled were also different from study to study. The
differences highlighted above contributed to moderate to high hetero-
geneity in the study (Patrick Bossuyt, 2013).

Heterogeneity in test accuracy review is common since measures of
test accuracy are not a fixed property of a test, and the study itself varies
with the population, settings, characteristics, and conduct of the test that
include skills and experience of assessors and practitioners (Takwoingi
et al., 2015). Attempts were made to reduce the heterogeneity by
excluding outlying studies, but most values were still within the mod-
erate to high range.

4.1. Accuracy of the EPDS as a screening tool for paternal postpartum
depression

Our results support the findings that EPDS has acceptable diagnostic
properties for detecting paternal postpartum depression despite clinical
heterogeneity in the included studies. There were no significant differ-
ences in pooled sensitivity and specificity for cut-off scores between 7 to
10. The pooled sensitivity ranging from 0.71(95% CI: 0.62-0.79) to 0.87
(95%CI 0.78-0.93), pooled specificity ranged from 0.71(95% CI:
0.68-0.74) — 0.86 (95% CI: 0.83-0.87). The diagnostic odds ratio ranged
from 16.59-24.71 (p < 0.05) at the cut-off score of 7-10.

If the EPDS is to be used, the clinicians might consider this cut-off
score, which appears to have increased sensitivity without compro-
mising specificity value. For example, if the prevalence of paternal
postpartum depression is 10%, for every 1000 patients seen, the EPDS
would identify 80 out of 100 patients with paternal postpartum depres-
sion if the sensitivity is 0.80. A total of 198 out of 1000 patients will have
false-positive results (or incorrectly identified as having paternal post-
partum depression), given the specificity is 0.78.

4.2. Strengths

This is the first review determining the accuracy and attempts to
determine the cut-offs point in screening for paternal postpartum
depression. The review used a comprehensive search strategy that
included a study of EPDS published in 1987 and January 2021 and in-
cludes the studies that compare with the gold standard reference. The
overall methodological quality of the included studies has low risk of
bias.

0% 25%

50% 75% 100%

. Low risk of bias . High risk of bias

Figure 2. Methodological quality of included studies.
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Table 5. Pooled estimates of sensitivity, specificity, positive and negative likelihood ratio, diagnostic odds ratio, and heterogeneity by cut off-scores.

Heterogeneity 1°

64.9 %
32.6 %
60.9 %
70.9 %
70.0 %
50.7 %
55.9 %

P-value
0.036

Diagnostic Odds Ratio (95%ci)

24.71 (4.42-138.11)

Negative Likelihood Ratio (95%CI)

0.143 (0.036-0.571)
0.271 (0.129-0.570)
0.265 (0.122-0.572)
0.370 (0.211-0.652)
0.514 (0.337-0.783)
0.61 (0.39-0.94)

0.62 (0.42-0.92)

Positive likelihood ratio(95%CI)

3.31 (2.01-5.45)

Specificity (95% CI)
0.713 (0.68-0.74)
0.78 (0.75-0.80)
0.80 (0.78-0.83)
0.86 (0.83-0.87)
0.92 (0.90-0.93)
0.95 (0.94-0.97)
0.96 (0.95-0.97)

Sensitivity(95%CI)
0.87 (0.78-0.93)
0.80 (0.72-0.87)
0.79 (0.71-0.86)
0.71 (0.62-0.79)

0.57 (0.47-0.66)
0.43 (0.34-0.53)
0.37 (0.28-0.47)

Number of studies

Cut off score

0.192
0.025

19.612 (9.19-41.85)
19.491 (7.52-50.53)
16.59 (6.099-45.14)
15.83 (6.11-41.00)
20.95 (8.44-51.99)

4.489 (2.69-7.49)
4.67 (2.85-7.67)
5.31 (3.12-9.04)

0.0041
0.0052
0.0715
0.0001

10
11
12
1153

7.24 (3.65-14.34)

11.32 (6.67-19.20)
13.16 (7.58-22.84)

22.41 (8.794-57.097)
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4.3. Limitations of the review

This review has several limitations. First, the study selection was
performed by one author, which might introduce bias in selecting the
studies or errors in extraction of data. Second, we were unable to explain
a large amount of heterogeneity between studies fully. Hence caution
should be used in interpreting the results. Apart from that, pooled
sensitivity and specificity in this review are possibly inflated due to
varying cut-off points reported in original studies. There are possibilities
that cut-off score not reported had low sensitivity and specificity, which
may cause potential bias.

4.4. Implications for further research

Men have the tendency to delay seeking treatment when they become
ill. This has been largely attributed to the concept of “traditional
masculine behaviour” which is common among white middle class men.
The delay in help seeking behaviour contributed to varying prevalence of
paternal postpartum depression (Galdas et al., 2005). Two studies from
Asian region, reported large difference in cut off scores, in which study
done by (Tran et al., 2012) suggest cut off score of >4 or more while Lai
et al. (2010) which conducted the study in Hong Kong suggest a cut off
score of >9. These large differences can be explained by the differences in
sociocultural factors. Culturally, it was described in the original report
from Vietnam that in general, the population is less expressive of nega-
tive emotions, hence may reduce the likelihood that items in the ques-
tionnaire pertaining to negative feelings would be recognized. Another
contributing factors for differences in cut-off scores include the socio-
demographic differences in which one study is conducted for the rural
population while the other was conducted in an urban setting.

Study by Pakaluk and Price (2020), suggested that father and mother
had distinct role but is complementary to each other in raising a child, in
which father was found to be more protective towards the family while
mothers take the nurturing role. The differences in this role, might need
to be consider in the validation of the scale (Pakaluk and Price, 2020).

Further validation studies are needed to establish the validity of EPDS
for identifying paternal postpartum depression in the future. Researchers
should report the validation for all cut-off points to ensure the completion
of data. In addition, the full reporting of cut-offs points may help ensure a
more accurate estimation of diagnostic accuracy in future meta-analyses.

Apart from the validation studies, the suitable time frame for detec-
tion of paternal postpartum depression still falls in grey areas as paternal
depression is closely correlated with maternal depression, and usually
developed later than mothers (Garfield et al., 2014; Nath et al., 2016).

A growing effort in developing and validating screening tool specific
for detection of depression in fathers during the perinatal period such as
Perinatal Assessment of Paternal Affectivity (PAPA) has been developed,
it is of importance to compare EPDS and this scales and determine the
validity and cost effectiveness of using these tools to screen the fathers
(Baldoni, S, Agostini, Schimmenti and Caretti, 2016).

4.5. Implication of practice

Parental depression has been suggested to weaken a parent's ability to
regulate their offspring's emotions and affect temperamental develop-
ment (Hanington et al., 2010). It is also associated with an increased risk
of behavioural problems in children (Ramchandani, Stein, Evans and
O'Connor, 2005). Hence, it is essential to screen and detect a father's
affective symptoms as the impact of psychological distress in men is
significant to the whole family's well-being (Mangialavori et al., 2021).
Screening for perinatal depression in mothers had been routinely taking
place in the maternal-child health care system (Fisher and Garfield,
2016). Early detection and intervention may reduce paternal depression
(Walsh et al., 2020). In many countries, perinatal period is the time of
frequent medical contact for both mother and child. Maternal and child
services usually includes regular follow up and administration of routine
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Figure 3. Funnel Plot of Standard Error by Log odds ratio.

immunisation for the babies under five years old. This well-child visits
had been suggested to be one of the opportunities to screen fathers as
more fathers had been attending the centres, increasing involvement in
their child's health care and learning valuable information about their
child's health and development (Garfield and Isacco, 2006).

Healthcare cost was also found to be higher in paternal postpartum
depression. A study was done in 2011 (Edoka et al., 2011) found a sta-
tistically significant mean cost difference of £95.37 in community care
services between fathers with and without depression.

EPDS was developed to screen for postnatal depression in mothers;
however, growing studies used EPDS to screen paternal postpartum
depression. All studies included in the review suggest using a lower cut-
off score of EPDS for paternal depression compared to cut-off scores in
the maternal population. However, the result shall be interpreted with
caution, as multiple factors may influence paternal postpartum depres-
sion in different countries such as culture, socio-economic status, edu-
cation, the perception of the role of a father (Shwalb, 2014).
Furthermore, the time when EPDS was used and how male in different
societies may have different presentations when it comes to depression
and this may influence the EPDS score.

Based on the review, using the EPDS will generate a substantial
proportion of false positives, which is costly for the service provider, as a
further assessment is needed. However, most screening tools had the
same difficulties, and it is designed to indicate the possibility of an
illness. EPDS is free in terms of its availability and easily administered
self-report questionnaire, and it remains a potential tool in expanding
and improving paternal mental health.

5. Conclusion

The current review demonstrated the validity of the EPDS for
screening depression in fathers. Clinicians may wish to consider using
lower cut-off scores ranging from 7 to 10 of EPDS screening for paternal
postpartum depression as it confers the optimum balance between
sensitivity and specificity. However, due to the small number of studies
included, it requires further validation of larger population samples. The
future review may consider differentiating the presence of anxiety,
depression, or distress during the transition to parenthood in fathers. It is
crucial to include fathers in perinatal mental health care as it will prevent
future problems in fathers and the negative impact that could happen to
the children and family.
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