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Abstract

Background: There are few psychometric studies addressing sensitivity and specificity of the Persian
version of the Edinburgh Postnatal Depression Scale (EPDS). Therefore, there is a need for future
studies to identify the best cut-off point for EPDS score. The present study is aimed at assessing the
validity of the EPDS among Iranian mothers.

Materials and Methods: The study is a secondary analysis on a descriptive correlational design to
evaluate the sensitivity and the specificity of the Persian version of EPDS. The study was conducted
in Mashhad, Iran, among 200 postpartum women attending routine post-natal care at six health
service centers selected through stratified sampling method, and mothers completed the EPDS tool.
Statistical analyses were performed using SPSS software version 16.0. The sensitivity and specificity
of the EPDS were assessed against the DSM-1V criteria for depression with Receiver operating
characteristic (ROC) curves using MedCalc statistical software (version 13.0).

Results: 30% of mothers were depressed based on the Edinburgh scale. The best cut-off point to
discriminate mothers with depression (a combination major and minor depression) from normal
women in postpartum period was >10 with sensitivity 87.95% and specificity 93.86%. The highest
area under the receiver operating characteristic curve (ROC= 0.959). For women with major
depression, the best cut-off point was 16 with sensitivity 94.12% and specificity 94.54% (ROC=
0.98).

Conclusion: In conclusion, the finding of this psychometric study showed the Persian version of
EPDS can be used as a valid tool at a cut-off score of >10 to screen mothers with a combination
major and minor depression and at cut-off score of >16 for screening those with major depression in
postpartum period in health care center.
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1- INTRODUCTION

The postpartum period is one of the
most vulnerable stages of women's life, as
they experience various physical, mental
and psychological complications during
this period (1, 2). Postpartum depression is
one of the most common psychological
disorders after childbirth (3). Postpartum
depression can be seen within two to six
weeks after delivery in some women and is
known to be a major depression disorder
by the American Psychiatric Association,
it is associated with mood symptoms such
as appetite changes, insomnia, energy loss,
low self-esteem, cognitive problems and
anxiety (4, 5). Various studies reported a
different prevalence of postpartum
depression; for example, about 10-15%
after the first birth (6), and about 34.8% in
Iran (7). Postpartum depression has
negative and destructive effects on the
mother, infant and family, marital
relationships, interactions and behavior
with the infant, and exposes the infant to
impairment in growth and development. It
also causes behavioral, cognitive, social
and emotional problems in the infants until
the age of 4-8 years (8-10).

The long-term adverse effects of
postpartum depression on mothers and
infants have caused the researchers to seek
valid tools for rapidly detecting depression
during the postnatal period; one of which
is the Edinburgh Postnatal Depression
Scale (EPDS) developed by Cox in 1987
on the basis of deep interview (11). This
questionnaire is suitable because of several
features including ease of use, objectivity,
targeting symptoms of depression and its
shortened form (12). The validity and
reliability of EPDS have been reported by
few studies in Iran (11-13), with fewer
studies (13, 14) addressing the two clinical
aspects of each EPDS instrument: the
sensitivity (the ability of a test to correctly
diagnose a disorder), and the specificity
(the ability of a test to correctly diagnose
individuals without that disorder). Other
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clinical features of a tool include negative
predictive value (the probability that
subjects with a negative screening test
truly do not have the disease), and positive
predictive value (the probability that
subjects with a positive screening test truly
have the disease) (15). Kheirabadi et al.
tested EPDS against the Hamilton
Depression Rating Scale (HDRS) as gold
standard. The optimal cut-off point was 12
with the sensitivity of 78% and specificity
75% and the area under the curve of 0.84
(13). Only one study assessed EPDS
against the Diagnostic and Statistical
Manual of Mental Disorders-Fourth
Edition (DSM-IV) as valid (14).
Therefore, there is a need for future studies
to identify optimal cut-off for EPDS score.
The aim of the psychometric study was to
analyze receiver operating characteristics
(ROC) analysis to determine the sensitivity
and specificity of the EPDS for identifying
postpartum depression among lranian
postpartum women.

2- MATERIALS AND METHODS
2-1. Study Design

The study is a secondary analysis of a
descriptive correlational design to evaluate
the sensitivity and the specificity of EPDS
among postpartum women. The study was
conducted in Mashhad, Iran, among 200
postpartum women attending routine post-
natal care at six health service centers
selected through stratified sampling
method between February and June 2018.
Mothers were required to be able to
understand both written and spoken
Persian and be capable of completing a
self-assessment scale  (EPDS). All
participants were required to give written
consent prior to participating and full
ethical approval for this study was
obtained. Mothers were asked to complete
the EPDS by the first author.

2-2. Exclusion criteria
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Exclusion criteria included receiving
mental health services from a health care
provider and meeting the criteria for a
current affective disorder, substance use
disorder, anxiety disorder (excluding
simple phobia), or psychosis determined
by the Structured Clinical Interview for
DSM-1V  Childhood Diagnoses (KID-
SCID) (16).

2-3. Instrument

EPDS was designed and developed by Cox
et al. in 1987 in England to screen mothers
with depression (11). The EPDS, focuses
on psychic symptoms of depression and is
designed to reduce the focus on somatic
symptoms (i.e. poor sleep, weight gain or
loss) that are common among women with
depression. The EPDS has established
psychometric properties and is one of the
most widely used self-reported instruments
to assess depressive symptoms in
postpartum women, including minorities
and teenagers. EPDS is a self-
administered, 10-item scale; each item has
four possible responses from 0 to 3, with a
minimum score of 0 and a maximum of
30. The cutoff point used to identify
women as high risk for postpartum
depression varies, with most studies using
a cutoff score of >10 or >12 (17, 18).
Calculation of sensitivity, specificity,
positive validation of questionnaire was
assessed on a sample of 84 mothers
through the Research Diagnostic Criteria
for depressive illness, it has a satisfactory
sensitivity and specificity (19). We
evaluated the accuracy and validity of the
EPDS for identifying postpartum mothers
who met criteria for a major depressive
disorder against the Diagnostic and
Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) (14). All
respondents signed a consent form prior to
data collection and completed the EPDS
questionnaire.
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2-4. Statistical analysis

Statistical analyses were performed by
using SPSS (version 20.0; SPSS, Chicago,
I11), and Receiver operating characteristic

(ROC) analysis was
done by MedCalc software  version 13.0
(MedCalc Software, Mariakerke,

Belgium). The ROC curve is a plot of the
sensitivity versus [1-specificity] over all
possible threshold values of the test being
validated. EPDS’s accuracy (proportion of
results, both positive and negative,
correctly identified by the EPDS) was
estimated by the area under the ROC
curve, against the DSM-1V criteria  for
depression using ROC curves. Youden's J
index (Y=sensitivity+specificity—100) was
calculated by ROC to identify the best cut-
off for EPDS (19).

3- RESULTS

Mean age of postpartum women was
26.02 +4.49 years old (range=16-35), and
most mothers (n=71, 50.7%) had a high
school degree (Table.1). 30% of mothers
were depressed based on the Edinburgh
scale. The best cut-off point based on the
Youden Index to discriminate mothers
with depression (a combination major and
minor depression) from normal women in
postpartum period was >10 with sensitivity
87.95% and specificity 93.86% (Figure.l
and Table.2).

The highest area under the receiver
operating characteristic curve (ROC=
0.959+0.0128; p<0.001; 95% confidence
interval (Cl1): 0.925 to 0.984 (Table.2). For
women with major depression, the best
cut-off point was 16 with sensitivity
94.12%  and  specificity = 94.54%,
respectively. The highest area under
ROC= 0.98+0.00918; p<0.001; 95% CI:
0.949 to 0.994 (Figure.2).
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Table-1: Characteristics of the sample included in the validation of the Edinburgh Postnatal
Depression Scale (n = 200).

Variables Number (%)/ Mean + SD
Age, year 25.91+4.5
Number Of Children 3.18+1.92
Mother’s Education Number (%)
Illiterate 4(2)
Primary School 26(13)
Secondary School 33(16.5)
High School 101(50.5)
University 36(18)
Spouse’s Education Number (%)
Illiterate 3(1.5%)
Primary School 22(11%)
Secondary School 58(29%)
High School 79(39.5%)
University 38(19%)
Income Level Number (%)
Less than Sufficient 43(21.5)
Sufficient 155(77.5)
More than Sufficient 2(10)
Exercise Number (%)
Yes 22(11%)
No 178(89%)
SD: standard deviation.
Edinburgh
100
i Sensitivity: 87.8
80 [ | | Specificity: 93.0
| Criterion: >10
60
40 -
20 F
OR
0 20 40 60 80 100

100-Specificity

Fig.1: ROC curve according to the Diagnostic and Statistical Manual of Mental Disorders-Fourth
Edition (DSM-1V) for a combination major and minor depression.
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Table-2: The sensitivity, specificity, accuracy (95% confidence intervals) for different EPDS cutoff

points (n = 200).

Cutoff points | Sensitivity, % 95% CI | Specificity, % 95% CI
>1 100.00 95.6 - 100.0 0.00 0.0-3.2
>5 100.00 95.6 - 100.0 42.61 33.4-52.2
>6 98.78 93.4-100.0 52.17 42.7-61.6
>7 96.34 89.7-99.2 66.96 57.6-75.4
>8 95.12 88.0 - 98.7 74.78 65.8 - 82.4
>9 92.68 84.8-97.3 86.09 78.4-91.8

>10 87.80 78.7-94.0 93.04 86.8 - 96.9
>11 84.15 74.4-91.3 95.65 90.1-98.6
>12 68.29 57.1-78.1 96.52 91.3-99.0
>13 59.76 48.3-70.4 98.26 93.9-99.8
>14 47.56 36.4 - 58.9 100.00 96.8 - 100.0
95% ClI: 95% confidence interval.
Edinburgh
100 [ /
- | Sensitivity: 94.1
- || Specificity: 94.5
80| Criterion: >16
60 |-
40 |-
20|
] e e S E——
0 20 40 60 80 100

100-Specificity

Fig.2: ROC curve according to the Diagnostic and Statistical Manual of Mental Disorders-Fourth

Edition (DSM-1V) for major depression.

4- DISCUSSION

The EPDS is widely wused and
accepted for screening depression in
postnatal period in primary health care.
However, the performance of the EPDS
over the range of cut-off score with
sensitivity,  specificity and  positive
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predictive values in an acceptable range
were reported in different cultural contexts
(20). The aim of this study was to assess
some psychometric properties of the
Persian version of the EPDS including,
cut-off points, sensitivity and specificity.
Our finding of the Persian version of
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EPDS suggested that the best cutoff scores
for a combined major and minor and major
depression were 10/11 and >16,
respectively. The original version of the
EPDS conducted for the validation of the
EPDS suggested a cut-off 12/13 to screen
depression during pregnancy (19). With a
similar, cutoff (12/13), our study showed
sensitivity and specificity, 68 and 96%,
respectively. Shrestha et al. conducted a
systematic review to provide a review
of reliability and validity of EPDS among
women in low- and lower-middle-income
countries.  Accordingly, this  study,
version of the EPDS reported a cut-off
score of 12/13, sensitivity 68.4%,
specificity:  93.8%, Indian  version
showing cut-off score of 12/13, sensitivity
100% and specificity 84.9%, Nigeria
version indicating a cut-off score of 9/10,
sensitivity 86.7%, and specificity 91.5%,
Pakistan  version  showing 13/14,
sensitivity 79% and  specificity: 74%,
Bangladesh showing a cut-off score of
9/10, sensitivity 88.9% and specificity
86.8%, Ethiopia version indicating a cut-
off score of 6/7, sensitivity 78.9% and
specificity 75.3% (21).

The variability seen in the findings of
these studies may be related to differences
in the target populations. Chibanda et al.
(20) reported a similar limit for cut-off
(>10), and sensitivity (0.88), but lower
values for specificity (0.88). Weobong et
al. reported a similar cut-off (>10), but
lower values for sensitivity (0.78), and
specificity (0.73) (22). In Mazhari and
Nakhaee’s study (14), the best cut-off
scores to detect major depression was
12/13 with a sensitivity 95.3% and
specificity 87.9%; while, the best cut-off
scores was found to be >16 in the current
study. Kheirabadi et al. (13) tested EPDS
against the Hamilton Depression Rating
Scale (HDRS) as the gold standard. The
optimal cut-off point was 13 with the
sensitivity of 78% and specificity 75% and
the area under the curve of 0.84. 67.3%.
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The discordance in finding between our
study and Kheirabadi et al.’s study (13)
could be due to the differences in the gold
standard as well as the target populations.
In Ahmadi kani Golzar and Golizadeh’s
study, 31.6% of women had depression
based on the Edinburgh scale and the Beck
inventory, respectively; while only 19.7%
were diagnosed to be depressed using the
clinical structured interview (12). In our
study, 30% of mothers were depressed
based on the Edinburgh scale and 45.5%
were diagnosed to be depressed using the
clinical structured interview. Differences
in populations may be responsible for
variations seen in the cut-off between our
study and other systematic review-meta-
analysis (24, 25).

4-1. Sstrengths and Limitations of the
study

One of strengths of the subjects of this
study was the illiteracy rate (4.5%) which
caused a response bias which was lower
than previous studies conducted in Iran
(14). Another of strength, was that this
study was conducted in Mashhad, the
second most populous city and has with a
multicultural population, in which people
from various ethnic groups lived (23); our
sample can therefore be considered as a
representative of the population as a
whole. There were some limitations in this
study. First, the sample size was relatively
small. The prevalence rate of postnatal
depression for current studies was 30%. It
is more than of the prevalence rate found
in national and international meta-analysis.
A meta-analysis of 14 studies in Iran
published in 2013 reported a prevalence
rate of 25.3% (95% CI: 22.7%-27.9%)
(24). The world prevalence rate was
reported to be 17% according to a meta-
analysis of 58 studies published in 2018
(25). Generalizability of current studies is
limited by this fact, the positive and
negative predictive value may be affected
by the prevalence rate (20).
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5- CONCLUSION

In conclusion, the findings of this
psychometric study showed that the
Persian version of EPDS can be used as a
valid tool at a cut-off score of >10 to
screen mothers with a combination major
and minor depression and at a cut-off score
of >16 for screening those with major
depression in the postpartum period in
health care centers.
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