
O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

55

Key words
• EPDS
• PHQ-9
• antenatal depression 
• anxiety 
• screening 
• pregnancy

Screening for antenatal maternal 
depression: comparative performance 
of the Edinburgh Postnatal 
Depression Scale and Patient Health 
Questionnaire-9
Alberto Stefana1, Loredana Cena2, Alice Trainini2, Gabriella Palumbo3,  
Antonella Gigantesco3* and Fiorino Mirabella3*

1Dipartimento di Scienze del Sistema Nervoso e del Comportamento, Università di Pavia, Pavia, Italy 
2Dipartimento di Scienze Cliniche e Sperimentali, Sezione di Neuroscienze, Osservatorio Psicologia Clinica 
Perinatale, Università di Brescia, Brescia, Italy 
3Centro di Riferimento per le Scienze Comportamentali e la Salute Mentale, Istituto Superiore di Sanità, 
Rome, Italy 
*These Authors equally contributed to this work and should be considered co-last Authors

Ann Ist Super Sanità 2024 | Vol. 60, No. 1: 55-63
DOI: 10.4415/ANN_24_01_08

Abstract
Background. Maternal antenatal depression affects 21-28% of expectants globally and 
negatively impacts both maternal and child health in the short and long term.
Objective. To compare the psychometric properties and clinical utility of the Edinburgh 
Postnatal Depression Scale (EPDS) and the Patient Health Questionnaire (PHQ-9) in 
pregnant individuals.
Methods. In this cross-sectional study, 953 third-trimester pregnant Italian individuals 
completed both the EPDS and the PHQ-9.
Results. Both scales demonstrated good internal consistency (EPDS ω=0.83, PHQ-9 
ω=0.80) and a moderate correlation between their scores (r=0.59). Concordance at rec-
ommended cut-off points (≥14 for both) was moderate (k=0.55). Factor analyses indi-
cated a bifactor solution for the EPDS (dimensions: “depression” and “anxiety”) and for 
the PHQ-9 (dimensions: “depression”, “pregnancy symptoms”, “somatic”). Benchmarks 
for clinical change were also established.
Conclusions. The EPDS and PHQ-9 capture distinct aspects of perinatal depressive 
symptomatology. Clinically, these findings recommend using both scales in obstetric and 
gynaecologic settings to minimize false positives and negatives.

INTRODUCTION
Antenatal depression is a non-psychotic unipolar de-

pressive disorder characterized by specific feelings and 
thoughts about the parental role [1]. It is one of the 
leading complications for people during the antepartum 
period [1] with a worldwide prevalence estimated be-
tween 21% and 28% [2-4]. However, despite this high 
prevalence, antenatal depression is frequently underdi-
agnosed [5], with about one in five pregnant people not 
asked about depression during prenatal visits [6].

New-onset or pre-existing depression in pregnant 
people can be a significant cause of short- and long-
term negative consequences on both pregnant health 

and child development [7, 8], which entails, among 
other things, an important cost for national health care 
systems [9]. Studies aimed at developing and evaluat-
ing intervention programmes are consistent in high-
lighting the importance of early screening and prompt 
intervention to produce more optimal emotional health 
outcomes [10] and offspring health outcomes [11]. 
However, in Italy, where the prevalence of antenatal de-
pression has been reported to be around 25% in 2022 
[12], such programmes are not adequately integrated 
into clinical guidelines for appropriate practical care 
planning routines [13, 14]. This is partly due to the ab-
sence of a national Italian policy to screen for perina-

Address for correspondence: Fiorino Mirabella, Centro di Riferimento per le Scienze Comportamentali e la Salute Mentale, Istituto Superiore di 
Sanità, Viale Regina Elena 299, 00161 Rome, Italy. E-mail: fiorino.mirabella@iss.it.



Alberto Stefana, Loredana Cena, Alice Trainini et al.

O
r

ig
in

a
l
 a

r
t

ic
l

e
s
 a

n
d

 r
e

v
ie

w
s

56

tal mental illness. In addition, there is limited training 
among healthcare providers on how to choose and use 
the most appropriate screening tool(s) and the cut-off 
point for a particular period of time.

Routine screening for perinatal depression through 
valid, reliable, and economical screening tools is prob-
ably the most widely accepted option [15-17]. How-
ever, no consensus has been reached on what scale can 
be considered the gold standard. Two of the three most 
frequently used screening tools are the Edinburgh Post-
natal Depression Scale (EPDS) and the Patient Health 
Questionnaire (PHQ-9) [18, 19].

Aims of the study
The purpose of this study was to compare the psy-

chometric properties and clinical utility of the Italian 
versions of EPDS and PHQ-9 among pregnant women. 
This study serves as an initial step toward establishing 
an effective screening programme for antenatal depres-
sion in Italy and possibly other Western countries.

MATERIALS AND METHODS
Study design and sample

The cross-sectional data presented here were col-
lected as part of a larger project on screening and early 
intervention for maternal perinatal anxiety and depres-
sive disorders [13]. A total of 1,159 consecutive adult 
pregnant people in their third trimester and of Italian 
nationality were asked to join the study from March 
2017 to June 2018. Pregnant people who agreed to 
participate underwent an interview led by clinical psy-
chologists to obtain information on current and past 
maternal experience with psychiatric conditions and 
use of psychotropic drugs. The exclusion criteria were 
having problems with drug or substance misuse and/or 
having ongoing psychotic symptoms. This study was ap-
proved by the ethics committee of the Healthcare Cen-
tre of Bologna Hospital (Comitato Etico Internazionale 
Bologna-Imola) (Reg. n. 77808 del 27/6/2017).

Data collection
Pregnant people who said they wanted to participate 

in the study signed an informed consent form. They 
were interviewed in a private room inside the health 
centre by a licensed clinical psychologist trained in evi-
dence-based assessment techniques for perinatal men-
tal health issues to determine their eligibility. Informa-
tion on the demographic, economic, psychosocial, and 
reproductive characteristics of eligible participants was 
collected. The EPDS and PHQ-9 questionnaires were 
then administered. 

Measures
Edinburgh Postnatal Depression Scale. The EPDS [20, 

21] is the most chosen self-administered screening scale 
for perinatal depression [18]. The EPDS can be used 
to assess depression according to DSM-5 and ICD-10 
criteria [22]. It assesses the frequency of each of the fol-
lowing depressive symptoms experienced in the previ-
ous seven days: anhedonia (two items); guilt; anxiety; 
panic attack; overwhelming; sleep disorders; sadness; 
tearfulness; and suicidal ideas. The EPDS consists of 10 

items scored on a 4-point Likert scale ranging from 0 to 
3. Its overall score can range from 0 to 30, and scores 
of 0-9, 10-11, 12-15, and ≥16 are commonly used as 
thresholds for normal, slightly increased risk of depres-
sion, increased risk of depression, and likely depression, 
respectively [21]. Findings from a systematic review and 
individual participant data meta-analysis indicate that a 
cut-off of ≥14 approximated structured clinical interview 
for diagnostic and statistical manual of mental disorders 
(SCID)-based prevalence of major depression [23]. 

Patient Health Questionnaire-9. The PHQ-9 [24, 25] 
is a self-administered depression screening scale con-
taining nine items corresponding to the DSM-IV crite-
ria for depression. However, it can be used to measure 
depression severity also according to DSM-5 criteria. 
The PHQ-9 is the first choice for depressive symp-
toms in non psychiatric primary care settings [26]. It 
assesses the frequency of each of the following depres-
sive symptoms experienced in the previous two weeks: 
anhedonia; depressed mood; insomnia or hypersomnia; 
fatigue or loss of energy; appetite disturbances; feelings 
of worthlessness or excessive guilt; diminished ability to 
think or concentrate; psychomotor agitation or retarda-
tion; and suicidal thoughts. The PHQ-9 is comprised of 
9 items, each rated on a Likert scale ranging from 0 (not 
at all) to 3 (nearly every day). Its overall score can range 
from 0 to 27, and scores of 0-4, 5-9, 10-14, and ≥15 
represent the thresholds for normal, mild depressive 
symptoms, moderate depressive symptoms, and mod-
erately severe to severe depressive symptoms, respec-
tively [24]. Findings from an individual participant data 
meta-analysis indicate that a cut-off of ≥14 most closely 
matched SCID major depression prevalence [27].

State Anxiety Scale. The State Anxiety Scale (SAS) 
of the State-Trait Anxiety Inventory-Form Y (STAI-Y) 
[28, 29] is a 20-item self-report measure designed to as-
sess situational anxiety, capturing feelings experienced 
in the present moment. Responses are recorded on a 
four-point Likert scale, ranging from “not at all” to “very 
much so”, with ten of the items being reverse-scored. 
The inventory has demonstrated good internal consis-
tency, with Cronbach’s alpha values ranging between 
0.86 and 0.95 [28, 29]. Notably, recently, a shortened 
version of the STAI specifically tailored for pregnant 
women has been developed [30].

Statistical analyses
Descriptive statistics were carried out using means 

and standard deviations (SD) for continuous variables 
and using frequencies and percentages for categorical 
variables. The factor structures of both EPDS and PHQ-
9 were explored as follows. Parallel analysis using the R 
package EFAtools v0.4.3 [31] was conducted on a poly-
choric correlation matrix using mean eigenvalues and 
95th percentile eigenvalues of 5,000 simulated random 
datasets to evaluate the number of factors that may be 
supported by our data. The scree plot and the eigenval-
ues associated with each factor were used to identify the 
number of meaningful factors. The sample was randomly 
divided into two mutually independent groups, ensuring 
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separate and independent samples for the exploratory 
factor analysis (EFA) and confirmatory factor analysis 
(CFA), respectively. EFA was conducted on a matrix 
of inter-item polychoric correlations using the Promax 
rotation method. This analysis was carried out with the 
R package EFAtools, version 0.4.3 [31]. CFA using the 
R packages lavaan v0.6-12 [32] was performed to ex-
plore the factor structures of the scale. The overall fit 
of the models was assessed using the following criteria: 
a minimum threshold of 0.95 for both the comparative 
fit index (CFI) and the Tucker-Lewis index (TLI), and 
maximum thresholds of 0.06 for the root mean square 
error of approximation (RMSEA), and 0.08 for the stan-
dardized root mean square residual (SRMR) [33, 34]. 
The internal consistency of both EPDS and PHQ-9 was 
assessed using Cronbach’s alpha, McDonald’s omega 
total, and Pearson’s product-moment correlation coef-
ficient (r). Omega is a more effective index than alpha 
for assessing reliability, particularly in the case of short 
scales or scales with multiple dimensions [35]. Internal 
consistency values are categorized as follows: values be-
tween 0.70 and 0.79 are considered adequate, those be-
tween 0.80 and 0.89 are regarded as good, and values of 
0.90 or higher are deemed excellent [36]. Additionally, 
composite reliability (CR) and average variance extract-
ed (AVE) have to be calculated to assess convergent va-
lidity. The commonly recommended thresholds for AVE 
and CR are 0.50 and 0.70, respectively. However, in 
cases where the AVE value falls below the recommended 
threshold, yet the CR value is high, this scenario sug-
gests that the convergent validity of the construct may 
still be considered adequate [37, 38]. The agreement 
between EPDS and PHQ-9 with cut-off scores ≥14 and 
≥14, respectively, was assessed using Cohen’s kappa 
coefficient. The agreement between the two measures 
at different severity cut-off points (for the EPDS: 0-9, 
10-11, 12-15, and ≥16; for PHQ-9: 0-4, 5-9, 10-14, and 
≥15) was assessed using the intraclass correlation coeffi-
cient (ICC). All tests were two-tailed with the statistical 
significance level set at p=0.05. All data were coded and 
analysed using the Statistical Package for Social Science 
(SPSS) version 24 and R version 4.3.1.

RESULTS
Sample characteristics

Of the 1,159 pregnant people who met the eligibility 
criteria and were asked to participate in the study, 959 
(83%) agreed to join. Of these participants, 953 com-
pleted EPDS and PHQ-9. Almost half (47%) of them 
were aged 30 to 35 years, 31% were aged 36 or older, 
and 22% were 29 years or younger. Regarding the level 
of education, 54% of the participants had high (tertiary) 
education, 36% had middle (secondary) education, and 
10% had low (lower than secondary) education. Regard-
ing working status, 75% were permanently employed, 
9% were temporarily employed and 16% were unem-
ployed/housewives/students/other. Regarding economic 
status, 48% of the participants had an average high sta-
tus, 46% had a few economic problems without specific 
difficulties, and 6% had economic problems. Sociode-
mographic and reproductive information is shown in 
Table 1.

Parallel analysis
The number of factors suggested by the parallel anal-

yses with Hull’s method, Principal component analysis 
(PCA), and EFA was as follows: one, one, and five for 
the EPDS; and one, two, and three for the PHQ-9. Fur-
thermore, an examination of the scree plot evidenced 
one or two factors for both scales. Given the number of 
items, it is not plausible to have more than three factors 
in the EPDS.

Exploratory factor analysis
Regarding EPDS, EFAs comparing the two models 

indicated by parallel analyses (i.e., one- and three-factor 
models) were performed (see Table 2). Eigenvalues and 
percentage of cumulative variance were as follows: 4.49 
(44.9%) for the one-factor solution; 3.27 (32.7%) and 
1.95 (52.2%) for the two-factor solution. We labeled 
these two factors as “depression” and “anxiety”.

Regarding PHQ-9, EFAs comparing the three mod-
els suggested by parallel analyses (i.e., one- two- and 
three-factor models) were performed (see Table 3). Ei-
genvalues and percentage of cumulative variance were 
as follows: 3.77 (42.0%) for the one-factor solution; 
2.68 (29.8%), 1.43 (45.7%), and 1.34 (60.5%) for the 
three-factor solution (item 1 loaded on both the first 
and the second factors). We labeled these three factors 
as “depression”, “pregnancy symptoms” and “somatic”. 
EFA could not be estimated for the two-factor model 
because no solutions were achieved across which aver-
aging was possible for this model. 

Table 1 
Socio-demographics and reproductive characteristics of the 
sample

n (%)

Age

18-29 212 (22.1)

30-35 454 (47.4)

>35 292 (30.5)

Marital status

Married or cohabiting 882 (92.6)

Single, separated, or divorced owidowed 70 (7.4)

Educational level

University 509 (53.5)

Secondary 343 (36.0)

Primary or illiterate 100 (10.5)

Working status

Permanent employee 705 (74.5)

Temporary employee 90 (9.5)

Student, homemaker, or unemployed 151 (16.0)

Economic status

Average high status 454 (47.9)

A few problems without specific difficulties 435 (45.9)

Same or many problems 58 (6.2)
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Table 2
Loadings and percentage of cumulative variance for the Edinburgh Postnatal Depression Scale (EPDS) and the Patient Health 
Questionnaire (PHQ-9)

1-factor 
model

2-factor models

EPDS

Item content abbreviated F1 F1 F2

1. Laugh 0.69 0.75 -0.01

2. Enjoyment 0.68 0.81 -0.09

3. Self-blame 0.61 0.25 0.46

4. Anxious 0.57 -0.09 0.83

5. Scared 0.61 0.05 0.71

6. Hard to cope 0.56 0.23 0.42

7. Hard to sleep 0.70 0.59 0.17

8. Sad 0.83 0.78 0.11

9. Crying 0.78 0.69 0.16

10. Self-harm 0.60 0.46 0.19

Cumulative variance/% 44.9 32.7 52.2

1-factor 
model

3-factor models

PHQ-9

Item content abbreviated F1 F1 F2 F3

1. Anhedonia 0.75 0.44 0.36 0.14

2. Depressed mood 0.68 0.72 0.17 -0.10

3. Sleeping difficulties 0.33 -0.22 0.92 -0.01

4. Fatigue. 0.57 0.23 0.56 0.02

5. Appetite changes 0.59 0.21 0.25 0.30

6. Feeling of worthlessness 0.74 0.80 -0.06 0.07

7. Concentrations difficulties 0.64 0.20 0.10 0.49

8. Psychomotor agitation 0.59 -0.05 -0.04 0.89

9. Suicide ideation 0.81 1.01 -0.20 0.08

Cumulative variance/% 42.0 29.8 45.7 60.5

F1: factor 1; F2: factor 2.
Bold fonts show loadings of >0.30.
The table reports average loadings from 72 exploratory factor analyses, conducted using the mean method without any trimming (trim=0). These analyses were 
performed by the R package EFATools [31] and varied across various factor extraction and rotation methods: initial communalities, criterion type, number of factors 
for Promax rotation, rotation method type, and type of Varimax rotation.

Table 3
Confirmatory factor analysis indices of the factor models of the Edinburgh Postnatal Depression Scale (EPDS) and the Patient 
Health Questionnaire (PHQ-9)

Factor solution X2 value df CFI TLI RMSEA SRMR

EPDS

One-factor model 222.62 35 0.84 0.80 0.11 0.07

Two-factor model 122.86 34 0.93 0.90 0.08 0.04

Bi-factor model 66.50 25 0.97 0.94 0.06 0.03

EPDS-4A 14.61 2 0.98 0.94 0.08 0.03

PHQ-9

One-factor model 167.21 27 0.81 0.74 0.11 0.07

Three-factor model (item 1 on Factor 1) 89.81 24 0.91 0.87 0.08 0.05

Bi-factor model (item 1 on Factor 1) Computation of modification indices for the bifactor model was not 
feasible

Three-factor model (item 1 on Factor 2) 114.93 24 0.88 0.81 0.09 0.06

Bi-factor model (item 1 on Factor 2) 32.59 18 0.98 0.96 0.04 0.03

The items’ scale assignments are those indicated in Table 2 using bold fonts. CFI: comparative fit index; df: degree of freedom; TLI: Tucker-Lewis index, RMSEA: 
maximum thresholds of 0.06 for the root mean square error of approximation; SRMR: standardized root mean square residual; X2: chi-squared.
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Confirmatory factor analysis
A series of CFAs were conducted to test the solutions 

indicated by EFAs, including bifactor models. Table 3 
presents the fit indices for each factor model. For both 
EPDS and PHQ-9, bifactor models demonstrated the 
best fit.

For the EPDS, the bifactor model comprising a gen-
eral factor and two specific factors – depression (items 
1, 2, 7, 8, 9, and 10) and anxiety (items 3, 4, 5, and 
6) – yielded the following fit indices: χ²(df=25)=66.50, 
CFI=0.97, TLI=0.94, RMSEA=0.06 (90% CI=0.04, 
0.08), and SRMR=0.03. Supplementary Figure 1a (avail-
able online) provides a graphical representation of this 
model. Additionally, we tested the EPDS-4A model, 
which includes the EPDS-3A – consisting of consisting 
of items 3, 4 and 5 [39, 40] – plus item 6. This addition 
was suggested by our data and corroborated by the only 
other study investigating the factorial structure of the 
Italian version of the EPDS in a perinatal population 
[41]. The EPDS-4A model demonstrated a good fit: 
χ²(df=2)=14.61, CFI=0.98, TLI=0.94, RMSEA=0.08 
(90% CI=0.05, 0.12), and SRMR=0.03. Supplementary 
Figure 1b (available online) displays a graphical represen-
tation of this model. For the PHQ-9, a bifactor model 
with a general factor and three specific factors – depres-
sion (items 2, 6, and 9), pregnancy symptoms (items 
1, 3 and 4), and somatic (items 5, 7 and 8) – showed 
the following fit indices: χ²(df=18)=32.59, CFI=0.98, 
TLI=0.96, RMSEA=0.04 (90% CI=0.02, 0.06), and 
SRMR=0.03. Supplementary Figure 1c (available online) 
provides a graphical representation of this model.

Reliability
For the EPDS, the Cronbach’s alpha value of the 

EPDS was 0.81, and the McDonald’s omega total was 
0.83. The CR was 0.81, while the AVE was 0.31. The 
correlations between the items and the total scores 
ranged from 0.20 (item 10) to 0.83 (item 8), with an 
average inter-item correlation of r=0.29. For the PHQ-
9, the Cronbach’s alpha was 0.76, and the McDonald’s 
omega total was 0.80. The CR was 0.75, and the AVE 
was 0.31. The correlations between the items and the 
total scores for the PHQ-9 ranged from 0.33 (item 9) 
to 0.63 (item 1), with an average inter-item correlation 
of r=0.24.

Correlation 
Pearson’s correlation coefficient between EPDS and 

PHQ-9 was r=0.59 (p <0.001). The correlation coeffi-
cients between, on the one hand, the SAS and, on the 
other hand, the EPDS-4A, the EPDS, and the PHQ-9 
were respectively r=0.46 (p <0.001), r=0.55 (p <0.001), 
and r=0.48 (p <0.001). We also evaluated the correla-
tion between the EPDS-3A and the SAS: and r=0.43 
(p <0.001).

Severity ratings
The mean EPDS score was 4.7 (SD=3.9), while the 

mean PHQ-9 score was 4.3 (SD=3.0). When the scales 
were divided into four cut-off threshold groups (that 
is, 0-9, 10-11, 12-15, and ≥16 for the EPDS; 0-4, 5-9, 
10-14, and ≥15 for the PHQ-9), the EPDS identified 

4% of pregnant people (n=37) as having a possible de-
pressive disorder (score from 12 to 15), while PHQ-9 
classified 6% of subjects (n=56) as from moderately to 
severely depressed (score from 10 to 14). Additionally, 
2% of pregnant people (n=19) were identified as likely 
depressed (score ≥16), while the PHQ-9 scale classified 
1% of subjects (n=9) as moderately severely or severely 
depressed (score ≥15). The ICC was 0.46 (0.32-0.56), 
indicating poor reliability [42]. Table 4 shows the distri-
bution of study participants according to their severity 
of depressive symptoms. 

Agreement at different cut-off scores for major 
depression

When applying EPDS and PHQ-9 cut-off thresh-
olds (which is ≥14 for both scales) to estimate major 
depression prevalence, 95% (n=902) of pregnant peo-
ple were concordantly classified. More specifically, 4% 
(n=35) persons were classified as depressed on both the 
EPDS and PHQ-9 scales, while 91% (n=867) expectant 
people were classified as not depressed on both scales 
(Table 5). The % agreement between the two scales was 
95%, k=0.55, indicating moderate agreement. 

Critical change benchmarks
Table 6 reports the following benchmarks for assessing 

clinical changes: critical changes at the 90% and 95% 
confidence intervals, minimally important difference, 
and minimum change for reliable change [43]. These 
four benchmarks are essential tools for clinicians, help-
ing to assess whether alterations in a patient’s scores are 
substantial beyond mere measurement error and have 
clinical relevance. The critical change values at both the 
90% and 95% confidence levels signify the least amount 
of score change necessary to confidently assert that the 
observed change is not a result of chance or measure-
ment inaccuracies. The minimally important difference 
denotes the smallest score variation perceived by pa-
tients as advantageous, crucial to assessing the impact 

Table 4
Depression severity based on the Edinburgh Postnatal Depres-
sion Scale (EPDS) and the Patient Health Questionnaire (PHQ-9) 
(n=1,153)

Depression severity n %

EPDS

0-9: Normal 850 89.2

10-11 Slightly increased risk of 
depression

47 4.9

12-15: Increased risk of depression 37 3.9

≥16: Likely depression 19 2.0

Total score (M ± SD) 953 4.7±3.9

PHQ-9

0-4: Normal 589 61.8

5-9: Mild depressive symptoms 299 31.4

10-14: Moderate depressive 
symptoms

56 5.9

≥15: Moderately severe to severe 
depressive symptoms

9 0.9

Total score (M ± SD) 953 4.3±3.0
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of treatment. Meanwhile, the minimum change for a 
reliable change indicates the extent of change needed 
to be deemed statistically robust, confirming that the 
observed variation is not attributable to random fluc-
tuation. Using these benchmarks, clinicians can effec-
tively track patient progress and judiciously assess the 
impact of therapeutic interventions, determining when 
a change in scores is significant enough to warrant mod-
ifications to the treatment strategy.

DISCUSSION
Both EPDS and PHQ-9 have been shown to have 

good internal consistency and homogeneity [44] when 
administered to a sample of Italian third-trimester 
pregnant people. The item-total correlations were ac-
ceptable for the vast majority of items on both scales 
and aligned with the results on the internal consistency 
of the scales. The two scales have a moderate positive 
correlation [45]. EFA suggested a two-factor model 
(named “depression” and “anxiety” factors) for EPDS 
and a three-factor model (named “depression”, “so-
matic”, and “pregnancy symptoms” factors) for PHQ-9. 
CFA showed that for both scales, the bifactor model 
was the best fit. This model suggests the presence of a 
general factor assessing antepartum depression, which 
accounts for the shared variance across all items. Ad-
ditionally, it identifies group factors (two for the EPDS 
and three for the PHQ-9) that capture the common 
variance within specific item clusters, beyond the influ-
ence of the general factor [46].

When the scales’ recommended cut-off score (i.e., 
≥14 for both EPDS and PHQ-9) was used, the EPDS 
and the PHQ-9 identified comparable proportions of 
subjects considered as clinically depressed: 6% and 7%, 
respectively. However, EPDS identified a higher pro-
portion of subjects as normal/not depressed (89% for 
EPDS vs 62% for PHQ-9). Vice versa, PHQ-9 identified 
a higher proportion of subjects as affected by subdiag-
nostic symptoms of depression (5% for EPDS vs 31% 

for PHQ-9). Taking into account the different severity 
cut-off scores, the concordance between the scales was 
poor [42] in our sample. Overall, these results confirmed 
that EPDS and PHQ-9 are similar tools, but measure 
different aspects of antenatal depressive symptoms. 

The variation observed between these two scales 
aligned with results from a previous study with pregnant 
Peruvians [47] that suggested as a possible explanation 
the fact that PHQ-9 but not EPDS includes items ad-
dressing somatic symptoms. This might be important 
because some people can emphasize somatic com-
plaints rather than reporting feelings of sadness [48]. 
However, in our case, this explanation is unlikely since 
there is evidence suggesting that white women with de-
pression or depressive symptoms report fewer somatic 
symptoms than Hispanic/Latina women [49]. Further-
more, there exists the possibility of an overlap between 
(pathological) symptoms of depression and (normal) 
somatic complaints of pregnancy, which can lead to an 
overdiagnosis of depressive disorders in such a popula-
tion [50, 51]. In fact, it has been observed that appetite 
increase and increase in energy (e.g., agitation) are un-
informative with regard to a major depressive disorder 
diagnosis in pregnant women [52]. Therefore, somatic 
symptoms, which may be caused by normal physiologi-
cal changes associated with pregnancy can increase the 
false-positive rate of depression during the antenatal 
period; this is the reason for the absence of any somatic 
symptom items on the EPDS. However, it is possible 
that the elimination of somatic symptoms (e.g., sleep 
disturbances, fatigue, psychomotor retardation) from 
the depression scale might result in the loss of clinically 
useful information, such as a specific pattern of symp-
toms or indicators of depression severity. 

A further possible explanation for the variation be-
tween the scales is that, while EPDS was developed 
using items drawn from three scales for anxiety and 
depression (that is, the Irritability, Depression and 
Anxiety Scale [53], the Hospital Anxiety and Depres-
sion Scale [54], and the Anxiety and Depression Scale 
[55], the PHQ-9 was developed specifically to identify 
depressive disorders based on DSM-IV [56] criteria. 
The presence of an EPDS anxiety subscale has been 
largely demonstrated [57-60] and a positive correlation 
between the results of the EPDS anxiety subscale and 
those of scales specifically developed to measure anxi-
ety [61-63]. 

However, consistent with a previous study [61], we 
found that the EPDS total score in our sample was 
more highly correlated with the SAS than both the 
EPDS-4A and the EPDS-3A. Even the correlation was 
higher between PHQ-9 and SAS, than between the lat-

Table 5 
Comparison of the Edinburgh Postnatal Depression Scale (EPDS) and the Patient Health Questionnaire (PHQ-9) in identifying 
probable major depression

PHQ-9 depression PHQ-9 no depression Total

EPDS depression 35 (3.7) 21 (2.2) 56 (5.9)

EPDS no depression 30 (3.1) 867 (91.0) 897 (94.1)

Total 65 (6.8) 888 (93.2) 953 (100%)

Table 6 
Critical change benchmarks

EPDS PHQ-9

90% CC 2.64 2.21

95% CC 3.15 2.63

MID 1.95 1.5

MCRC 4.46 3.72

CC: critical change; EPDS: Edinburgh Postnatal Depression Scale; MID: minimal 
important difference; MCRC: minimum change for a reliable change; PHQ-9: 
Patient Health Questionnaire.
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ter and the EPDS anxiety subscale score. A possible 
explanation is that while the ideal tool for assessing 
anxiety should measure both the negative affect (which 
is the clinical characteristic shared by anxiety and de-
pression) and the physiological arousal (which is a typi-
cal symptom of anxiety), the EPDS-4A does not con-
tain items specifically related to hyperarousal. A further 
possible explanation rests on the fact that anxiety is a 
multidimensional construct and can be generalized or 
focused on specific aspects/situations [64]. Therefore, 
a four-item anxiety subscale is unlikely to be able to ac-
curately and reliably measure perinatal anxiety. Lastly, 
given that items 3, 4, and 5 are the only EPDS items 
that contain a subjective negative judgment about feel-
ings, the measurement of anxiety could be less accurate 
in people with low self-esteem.

Study limitations
This study has some limitations that are worth men-

tioning. First, we evaluated depressive symptomatology 
with self-report instruments without supplementing 
that assessment with a diagnostic interview to actually 
make a diagnosis of depression according to the criteria 
of DSM-5-TR [48]. Thus, validity cannot be established 
for either scale; a criterion validity comparison between 
them cannot be tested. Second, the cross-sectional na-
ture of the data prevents the possibility of evaluating 
whether and how the performance of EPDS and PHQ-
9 changes during the perinatal period. Future work 
should include longitudinal studies with at least two 
time-point assessments to evaluate the predictive va-
lidity of both the instruments, which was not analyzed 
here.

CONCLUSIONS
The current study offers new evidence on screening 

tools for antenatal depression. Our results show that 
EPDS and PHQ-9 have satisfactory internal consis-
tency and identify similar proportions of antenatal de-
pression. However, the observed differences indicate 
that their ability to screen for depression during preg-
nancy is not identical because they partially focus on 

different symptoms of depression. EPDS and PHQ-9 
capture partially distinct features of depressive symp-
tomatology: anxiety symptoms and somatic symptoms, 
respectively. These findings suggest that when using 
these scales for clinical purposes with people at risk of 
antenatal depression, they should be used in combina-
tion – rather than substituted – to reduce depression 
both false-positive and false-negative results. 

Finally, the current study further highlights the need 
to continue exploring the psychometric properties of 
both EPDS and PHQ-9 to assess maternal depression, 
with the general aim of particularly improving the qual-
ity of assessment of antenatal mental health. It remains 
crucial to establish which symptoms can be considered 
reliable and valid indicators of antenatal depression. 
Further validations of both EPDS and PHQ-9 in other 
countries using larger sample sizes are recommended to 
support the advancement of research and clinical guide-
lines for the appropriate screening of maternal mental 
health.
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