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Purpose: Postnatal depression (PND) rates in low-resource countries have reached levels
between 4.9% and 59%. Maternal mental health has not been researched in Sudan, and there
are no existing statistics on prevalence or significant risk factors for PND. Consequently, no
screening test has been validated to screen for PND at the primary health care level. This study
investigates the 3 months prevalence of PND and validates the Edinburgh Postnatal Depression
Scale (EPDS) against the Mini-International Neuropsychiatric Interview (MINI).
Methodology: Pregnant Sudanese women in the second and third trimesters were recruited
to the study during routine antenatal care visits in two major maternity hospitals in Khartoum
state. They were screened for PND at 3 months postpartum using the EPDS. Test positive
women were matched with test negative women according to nearest date of birth. A clinical
psychologist verified their depression status using the MINI.
Results: The follow-up rate was 79%. At a cutoff point of $12, the 3 months prevalence of
PND was 9.2%. The sensitivity and specificity of the EPDS were 89% and 82%, respectively.
The EPDS and MINI showed a strong positive relationship (odds ratio =36). The positive predictive value and negative predictive value, using this study’s prevalence, were 33% and 98.7%,
respectively. The receiver operator characteristic analysis showed an area under the curve of
0.89. The cut-off point $12 was the most acceptable point as it had the lowest number needed
to diagnose (1.4) and a false-positive rate of 18%.
Conclusion: The EPDS is a valid tool for screening for PND on a Sudanese population.
It was accepted, easily administered, and understood by postnatal women. Health care personnel,
especially village midwives, should be trained on screening and referral of depressed women
for clinical evaluation and management. Due to limited resources available in Sudan, shorter
screening tests need to be validated in the future.
Keywords: Edinburgh Postnatal Depression Scale, Sudan, Epidemiology, Sensitivity,
specificity, developing countries
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Maternal mental ill health is not recognized as an important determinant of maternal
and child morbidity and mortality in Sudan as well as other resource poor countries.1
There is a range of mental illness that women may experience during pregnancy and
after delivery: antenatal and postpartum stress, anxiety, depression, and psychosis.2
Global research on maternal mental illness has shown strong evidence-linking maternal
ill health with compromised child outcomes. Postnatal depression (PND) is a mental
illness exhibiting the strongest link to adverse child outcomes; it is under diagnosed
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and under treated.3,4 According to the World Bank, 13% of
depression cases go into self-inflicted harm.1 PND has negative effects on the newborn’s nutrition and breast feeding
habits,5,6 cognitive development,7 and future mental health.8,9
The theory behind this association is that mental ill health of
pregnant women disrupts the fetus’s “well being” in utero
as well as the mother–child relationship and daily child care
practices after birth.10
PND has been thoroughly investigated in developed
countries. Only recently has it been studied in women in
low-resource countries. It has been postulated that women are
“protected” from perinatal mental illness in such settings due
to the influence of the social setup and practices that provide
support for women during pregnancy and the postpartum
period.11 Prevalence of PND in countries with poorer settings range from lower prevalence to almost double that in
developed countries. There is around 5% prevalence of PND
among Nepalese women,12 9% among Mongolian women,13
15% in Thailand,14 Brazil,15 and People’s Republic of China16
while it is as high as 53% in Guyana17 and 59% in India.18
There are no recent maternal mental health statistics available in Sudan. The most recent published studies on mental
health in Sudan were four studies conducted in 2003, 2005,
and 2009; three were conducted in households in camps for
internally displaced people,19,20 and only one was conducted
among young girls between the ages of 12 and 19.21 Eleven
percentage of surveyed girls (1,107 total) reported symptoms
of severe depression. To the best of our knowledge, maternal
mental health has never been studied in Sudan, neither are
there any national projected statistics for PND. It is postulated
that prevalence of PND in Sudan is lower than average global
figures due to the quality social support postpartum women
receive in the puerperal period from women in their families
and community. In addition, Sudanese culture encourages
and incentivizes procreation; hence, women are at a higher
social status if they were able to reproduce.
Edinburgh Postnatal Depression Scale (EPDS) was
translated and validated in several countries and populations using different gold standard tests. In the Arab world,
it was translated and validated in the United Arab Emirates
by Ghubash et al in 1997.22 In an African setting, it was
translated and validated in South Africa,23 Ethiopia,24 and
Nigeria.25 Validation of screening instruments is important,
as a valid screening instrument should measure what it claims
to measure and should maximize detection of those who truly
have the condition especially in low-resource settings. This
study is part of a bigger follow-up study that determines risk
factors for PND at 3 and 8 months postpartum. The aim of
the present study is to measure 3 months prevalence of PND
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and to validate the EPDS in a Sudanese sample. Validation
will determine the prospect of screening women for PND
with the EPDS at the primary health care level.

Methodology
Study design
In this cross-sectional study, women were recruited before
delivery and then screened for PND at 3 months postpartum.
Women presenting at two antenatal clinics (antenatal care
[ANC]) in two major public tertiary hospitals were invited
to participate in the study. The clinics provide routine ANC
services for pregnant woman living within or outside the hospitals’ catchment population. The hospitals were Omdurman
Maternity Teaching Hospital (90% of total sample) and Ibrahim
Malik Teaching Hospital (10% of sample). Omdurman
Maternity hospital has one of the biggest catchment populations in Khartoum state.26 According to the hospital statistical
reports, the hospital has 38,000 deliveries per year and 900
ANC visits per month, on average. Sudan follows the World
Health Organization protocol for utilization of ANC services:
pregnant women should receive a minimum of four visits
during pregnancy. Khartoum state has the highest level of
utilization of ANC services in Sudan and the highest level
of institutional-based deliveries as well.27 ANC attendance in
Khartoum state is 88%.27 This is the proportion of women that
attend “at least one” ANC visit by a skilled provider during
their pregnancy. Doctors provide 67% of these services in
Khartoum state while village midwives and health visitors
provide 21%, mainly at primary health care facilities. About
11.7% do not receive any ANC during their pregnancy.27
Women from all localities of Khartoum state can access ANC
services in Omdurman Maternity Hospital because access
does not depend on location of residence.28 There is no linking between the different ANC clinics, so a woman could be
registered at more than one clinic during her pregnancy.
Inclusion criteria were women of Sudanese nationality, in
the second or third trimester, of any parity with full contact
information (at least two working telephone numbers). Illiteracy
was not an exclusion criterion as data collection was via interviews. The Study protocol was ethically approved in Sudan by
the Sudan Ministry of Health and in Norway by REK (Regional
Committees for Medical and Health Research Ethics, reference
no 2013/353/REK). All women diagnosed as depressed by the
Mini-International Neuropsychiatric Interview (MINI) were
referred for adequate follow-up at local mental health clinics.

Procedure
Recruitment was intermittent during the period of April
2013–April 2014. Each clinic had three examination
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rooms and two doctors stationed in each. The women were
randomly assigned to these rooms. The examining physician
introduced the principal investigator to candidates immediately upon completion of their physical examination. More
than 5,000 women attended the clinics during that period,
the principle investigator approached 700 women, and
300 women gave consent for inclusion in the study. Participants were interviewed at recruitment (T0) and at 3 months
post partum (T1).

First interview (T0)
In the first interview, basic demographic data and data on
medical and obstetrical history, and history of violence and
stressful conditions was collected. In addition, the interview
assessed participants’ satisfaction with a number of issues:
marital support, sexual relationship, family and social support, living and housing conditions, income, self-satisfaction,
and satisfaction with current quality of life.

Second interview (T1)
At 3 months postpartum, participants were interviewed
on the history of current birth and puerperal period either
through face-to-face interviews (at home or ANC clinic) or
through phone interviews. Phone interviews were conducted
to minimize loss of follow-up only when a woman was
either away from Khartoum state or refused face-to-face
interviews. The first EPDS screening was conducted at
that time on 238 women of 300. Test positive women were
matched to test negative women based on “nearest date of
birth.” Only the tests positives and matched test negatives
underwent validation by the MINI (gold standard test).
The MINI was administered within 1 week of the EPDS
screening by a clinical psychologist that was blind to the
EPDS scores.

Assessment instruments
The EPDS

The EPDS is a widely used, reliable, and validated screening
tool for PND. It was specifically developed for screening
at the primary health care level.29 The instrument has been
translated and validated into 57 languages30 including Arabic
and validated in 1997 in the United Arab Emirates.22 The tool
has not been validated in a Sudanese population to the best
of the author’s knowledge. The EPDS screens for PND using
10 inventory questions investigating feelings occurring with
the new mother within the previous 7 days. Each question
has four possible answers rated from 0 to 3. In this study,
the EPDS was administered through a personal interview,
and a test is “positive” for PND if the woman scores 12 or
International Journal of Women’s Health 2015:7
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more out of 30 as set by Cox et al.29 The tool was originally
designed to be self-administered, but studies have shown that
the directed interview EPDS and self-completed EPDS are
equivalent screening techniques for postpartum depression.31
According to Ghubash et al22 the EPDS has good internal
consistency and reliability with a Cronbach’s coefficient of
0.84. In the current study, the Cronbach’s coefficient is 0.83,
which is acceptable.

The Mini-International Neuropsychiatric Interview
This was the clinical evaluation gold standard test used to
verify depression in EPDS test positives and matched test
negatives. The MINI is a short structured diagnostic interview
used by mental health professionals. It screens for major
depressive symptoms in the previous two weeks prior to
the interview. It has high sensitivity with good specificity
and it is compatible with international diagnostic criteria of
psychiatric disorders ICD- 10 and DSM- IV.32 The MINI is
composed of closed ended questions set out in modules that
evaluate 19 currently occurring psychiatric disorders. It has
a family of subset interviews: the MINI plus (investigates
23 disorders), the MINI screen (used at the primary health
care level) and the MINI Kid (for children and adolescents).
The Arabic MINI used in this study was originally translated
and validated to assess “major depressive symptoms” on a
Sudanese population in two internally displaced person areas
in Central Sudan.20

Statistical analysis
The validation part of the study was on a subsample of
40 women (20 EPDS test positives and 20 matched test
negatives). SPSS was the statistical software used for data
analysis. Prevalence of PND for the whole sample was
calculated. Differences between test positives, and all the
test negatives for selected variables were compared using
crosstabulation. Validation indicators were calculated for the
EPDS against the MINI at a cutoff point of $12: sensitivity,
specificity, NPV, PPV, and the number needed to diagnose
(NND). The receiver operator characteristic (ROC) curve and
area under the curve for the EPDS were assessed to evaluate
the most suitable cutoff point for screening for PND in the
Sudanese population.

Results
A total of 238 women of 300 completed the EPDS at
3 months postpartum, resulting in a 79% follow-up rate.
About 62 women were lost to follow-up at the time of screening due to personal refusal (4.7%), husband refusal (4.3%),
and unreachable contact number (11.7%). Women lost to
submit your manuscript | www.dovepress.com
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Table 1 Distribution of variables among test positive women
(n=20) and “all” test negative women (n=216)
Variable
Educational level
Postgraduate
University
Secondary
Primary
No education
Parity
Primigravida
Multipra (1–4)
Grandmultipra ($5)
Place of delivery
Health facility
Home delivery

No of test
positives

No of test
negatives

0
9
5
6
0

5
78
62
66
5

9
11
0

62
133
21

20
0

198
18

Notes: Women are test positive for PND if they score 12 in the EPDS. Women
are test negative for PND if they score 12 in the EPDS.
Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; PND, Postnatal
Depression.

follow-up are not significantly different from women that
completed the follow-up in age (27 years old and 28 years
old, respectively), in parity (1.9 children and 1.8 children,
respectively) or in educational level (Pearson chi square
P-value=0.705). At a cutoff point of $12, the prevalence
of PND at 3 months postpartum was 9.2%; a total of
22 women scored $12 in the EPDS, only 20 were included
in the validation study.

Sample characteristics
The mean age is significantly different between test positive
women and all test negative women, that is, depressed women
are younger (24 years old and 29 years old, respectively,
P,0.001). The validation part of the study constitutes 20
EPDS test positives and 20 matched test negatives; two women
who were test positive refused the MINI interview. The range
of EPDS scores among test positives was 12–24 (mean score
15.4, SD 3.02), and the mean score of test negatives was 3.3,

SD 2.94) An overview of some demographics among test positives and “all” the test negatives are illustrated in Table 1.

ROC analysis
Validation of EPDS using the Mini as the “gold standard
test” resulted in 18 women as “clinically depressed” and
22 as “not clinically depressed” (Table 2). The test characteristics at a cutoff point of $12 were sensitivity 89% and
specificity 82%. The likelihood ratio (LR) for disease when
the test is positive (LR+ve) is 4.9, and the LR of a negative
test (LR−ve) is .134. There is a strong positive relationship
between EPDS and MINI illustrated by an odds ratio of 36.
The PPV and NPV were both calculated using the Bayes’
theorem incorporating the prevalence of PND calculated
from this study, resulting in 33% and 98.7%, respectively.
The accuracy of EPDS for major depressive symptoms at
each possible cutoff point is demonstrated in the ROC curve
for the EPDS vs the MINI. The nonparametric analysis of
the ROC yielded an area under the curve of 0.89 (P,0.001,
95% confidence interval 0.779–0.999; Figure 1). This indicates that the test can significantly distinguish between truly
depressed and nondepressed women at the chosen cutoff
point. The predictive values of EPDS at different cutoff points
for major depression are illustrated in Table 3. The cutoff
points that have lower false-positive rates are $13, $14, and
$15. Although these points yield the least false-positive rates
and higher PPV, the sensitivity of the test is compromised
(72.2%, 61.1%, and 55.6%, respectively) compared with
a sensitivity of 88.9% at the chosen cutoff point of $12.
The NND is the lowest at a cutoff point of $12 compared
with cutoff points $10, $11, $13, and $14 (Table 3). The
NND indicates the number of tests needed to gain a positive
response on a diseased individual.

Discussion and recommendations
Estimates of prevalence of PND in lower income countries are
quite variable, ranging from 4.9%12 upto 59.4%.33 The findings

Table 2 EPDS T1 status vs MINI statusa
MINI status
EPDS T1 status
Test positive
Count
Within MINI status
Test negative
Count
Within MINI status
Total
Count

Total

Clinical depressed

Clinical not depressed

(N=40)

16
88.90%*

4
18.20%

20

2
11.10%

18
81.80%**

20

18

22

40

Note: The kappa measure of agreement value =.7 (P-value ,0.001). *Indicates sensitivity of the EPDS. **Indicates specificity of the EPDS.
Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; MINI, Mini-International Neuropsychiatric Interview; vs, versus; T1, screening at 3 months postpartum.
a
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Figure 1 Receiver operating characteristic analysis of the EPDS total score against
the Arabic MINI interview for DSM-IV diagnosis of postpartum major depression.
Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; MINI, MiniInternational Neuropsychiatric Interview; ROC, receiver operator characteristic.

from the present study show a prevalence estimate that is
within the range of estimates from Arab and African countries. Arab Middle Eastern countries have estimates ranging
from 16% in United Arab Emirates,22 19% in Morocco,34 and
21% in Lebanon.35 The present study estimate is comparable
with estimates from Nigeria 10.6%25 and Uganda 6.1%.36
Variation in estimates is due to variations in screening time
and methodologies between the studies as well as to differences between populations in terms of economic and social
circumstances, family relationships, and the reproductive and
general health of women in each country.33
The study illustrates that screening for PND by EPDS on a
local sample of 238 Sudanese women in an urban setting has

good validity and will help in the identification of Sudanese
women at risk for depression. The sensitivity and specificity
of EPDS in the current study are similar to results retrieved
from other validation studies that used similar cutoff points,
for example, Cox et al,29 Berle et al,37 and Lawrie et al.23
The value of EPDS to health care providers depends not
only on its sensitivity and specificity but also on the post-test
probability of the disease after a positive or negative test,
PPV, and NPV. The NPV in the current study was 98.8%.
Regmi et al,38 Teng et al,39 Aydin et al,40 and Lawrie et al23
detected similar high NPV: 100%, 99%, 94.5%, and 92.2%,
respectively. In resource poor settings, the strength of the
EPDS lies in its high NPV, meaning that with negative results
we are confident that women are free from depression. Verification of the few false-positive cases by clinical interview
is relatively inexpensive and noninvasive, especially that the
NND in the current study is low.
Although the study estimated PND at 9.2%, implementation of a screening program at any health care level will be
most beneficial in detecting depressed mothers. This will
not occur unless decision makers, especially in the mental
health sector, understand the enormous public health burden
depression has on the well-being of mothers and their newborns. Figures for women attending post natal care in Sudan
are as low as 18%;27 hence, depressed women are easily
missed. In this study, the EPDS was easy to administer; the
questions were accepted and easily understood and did not
revoke any hostile or undesirable reactions from women.
Women who refused screening were more afraid of the stigma
of being called “depressed.” We recommend, as a first step in

Table 3 Range of EPDS cutoff scores and corresponding values of sensitivity, specificity, and predictive values in percentages (N=40)
Positive if equal or greater than

Sensitivity

Specificity

PPVa

NPVa

1 − Specificity (FPR)

NND

$1
$2
$3
$4
$5
$6
$7
$8
$9
$10
$11
$12
$13
$14
$15

100
94.4
94.4
94.4
94.4
94.4
94.4
94.4
94.4
88.9
88.9
88.9
72.2
61.1
55.6

9.1
27.3
36.4
40.9
45.5
50
50
59.1
68.2
68.2
77.3
81.8
90.9
90.9
90.9

10
11.6
13.1
13.9
14.9
16
16
18.9
23.1
22.1
28.6
33.3
44.6
40.5
38.2

100
98
98.5
98.6
98.8
98.9
98.9
99
99.2
98.4
98.7
98.8
97
95.9
95.3

90.9
72.7
63.6
59.1
54.5
50
50
40.9
31.8
31.8
22.7
18.2
9.1
9.1
9.1

11
4.6
3.2
2.8
2.5
2.3
2.3
1.9
1.6
1.8
1.5
1.4
1.6
1.9
2.2

Note: aAt a prevalence of 9.2% for major depression. The bold indicates the psychometric properties (sensitivity, specificity, PPV, NPV, false positive rate and NND) of the
EPDS compared to the MINI at a cut-off score 12.
Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; FPR, false-positive rate; NND, number needed to diagnose; NPV, negative predictive value; PPV, positive
predictive value.
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addressing the issue, raising awareness on the importance and
effects of maternal psychosocial disorders among the community and among all levels of health care providers to eliminate
both patient and individual physician barriers. Acceptance by
the community will make a screening program more effective.
Raising awareness decreases the fear and stigma and allows for
proper clinical management and follow-up through increased
access to mental health services. Although there are no data
on the effectiveness of routine screening in Sudan, we recommend training health personnel that work at the community
level, especially nurse/village midwives, on using the EPDS
package (screening and counselling) as they are usually the
first point of contact for women at the postpartum period in
most rural communities. They are well respected and trusted
by community members, both men and women. They can
enlighten their communities on the importance of this issue
and may relieve some of the stigma associated with PND. This
will gradually eliminate the patient barrier and will increase
access to maternal mental health care. That type of cadre could
also be trained to efficiently handle milder cases at the community level through counselling or social mobilization. Due
to the lower educational level expected among women attending public health care, we also recommend administration
of EPDS by personal interviews whether in a rural or urban
setting. This necessitates additional training of personnel to be
able to perform the screening in optimal conditions to avoid
overestimated or underestimated responses. Clear guidelines
on detection, referral and treating women with perinatal
psychological morbidity should be part of routine maternity
and postnatal care in Sudan. We recommend screening time
beyond 6 weeks postpartum, since it is a social habit that postpartum women during the puerperal period receive immense
social support from close family members. Depression is more
likely to occur after that period. Referring all women suspected
of depression for clinical evaluation and diagnosis is not
feasible, especially in low-income countries. Referral should
be for high-risk women detected by instruments validated on
that population, setting, and disorder to minimize waste of
limited resources. Hence, a cutoff point of $12 is suitable
for local screening for detecting truly depressed women due
to low resources available and stigma associated with higher
rates of false positives at lower cutoff points. Also, long-term
larger-scale follow-up studies are needed in Sudan to evaluate
the cost effectiveness of depression screening on the health
of mothers and newborns. Evidence like that will assist in
removing the organizational barriers to implementing depression screening among pregnant women in Sudan.
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There is a lack of specific guidelines for the detection
and treatment of perinatal depression in Middle Eastern and
North African countries. Only two guidelines have been
identified in the region through online search, the two are
from Turkey.41 Until national guidelines are formulated, there
are various valuable international guidelines that could be
adapted to local settings. There is the new American College
of Obstetricians and Gynecologist and the American Psychiatric Association guidelines for treating depression during
pregnancy.42 There is also the National Institute for Care
and Health Excellence guidelines: “Antenatal and postnatal
mental health: clinical management and service guidance.”
It offers evidence-based advice on the recognition, assessment, care, and treatment of mental health problems in
women during pregnancy and the postnatal period and in
women who are planning a pregnancy.43 It is adaptable for
implementation in Sudan and other resource poor settings
either during routine ANC and postnatal care visits or during
newborn immunization visits.

Limitations and strengths
There is lack of research in Sudan addressing maternal mental
health, and this study was the first exploring PND. An important limitation to this study is that 300 women gave informed
consent out of the 700 women approached. This puts the study
at risk of bias that may have underestimated, or overestimated,
the true prevalence of PND in Khartoum state. Another
important limitation in the study design was not clinically
interviewing the whole sample using the MINI. This was not
feasible for the researcher. Having a clinical diagnosis for the
whole sample would have set the validity of EPDS and the
prevalence of PND across a range of cutoff points. One more
limitation of this study was not including women attending
private ANC services. Access to these women was limited
and/or denied. Excluding these women may have affected
the response rate and the estimates from this study. These
limitations could be overcome in future studies. In addition,
by recruiting women attending ANC, we may have missed
women who do not utilize these services. They could be more
prone to PND. Women who do not attend ANC services in a
hospital setting are more likely to have prenatal check-ups with
midwives in their neighbourhoods. Village midwives could be
a great asset in locating these types of women in future studies.
The demographic features of this sample from Khartoum state
are different from other states and regions in Sudan; hence,
prevalence of PND across other states and ethnicities is not
expected to be similar to this study’s estimate since Sudan
is a large diverse country and women have different social
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standings across different regions. Wide-scale screening for
antenatal and PND conducted during, for example, household
surveys could capture the true magnitude of the problem in
Sudan. During such surveys, other types of maternal mental
disorders can be explored as well. Choosing Omdurman
Maternity Hospital for recruiting pregnant women to the study
produced a sample that represents women in Khartoum state
because it is the most utilized public maternity hospital in the
state. Women from any locality in the state, rural and urban,
are allowed to utilize its ANC services.
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