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ABSTRACT

Background: The Edinburgh Postnatal Depression
Scale (EPDS) is a widely used tool for assessing
postpartum depression, but its cut-off scores have
not been examined in Zambia. The present study
aimed to identify factors associated with severe
depressive symptoms and determine the optimal
cutoff scores for the EPDS among postpartum
women with HIV in Lusaka, Zambia using the Mini
International Neuropsychiatric Interview (MINI) as
the gold standard.

Methods: As part of a depression treatment trial, we
screened HIV positive women with the EPDS
between 6-10 weeks postpartum. To identify women
at the lower symptom threshold, those scoring > 6
(out of 30) on the EPDS were referred for a
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diagnostic Mini International Neuropsychiatric
Interview (MINI). We investigated risk factors
associated with severe depressive symptom scores.
Additionally, we estimated the optimal EPDS
screening threshold for probable diagnosis of
depression with a receiver operating characteristic
(ROC) curve. Based on literature, we defined an
EPDS of 6-13 as “mild depressive symptoms” and
an EPDS 2> 14 as “moderate/severe depressive
symptoms”.

Results: Out of 240 women screened, 192 (80%)
scored > 6 on the EPDS, of whom 120 (63%) agreed
to undergo MINI evaluation. Of these, 61/120 (51%)
scored between 6 and 13 (inclusive) and 59/120
(49%) scored 2 14. In unadjusted analysis, factors
associated with severe depressive symptom scores
were not being married or living with partner (odds
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ratio [OR]=3.11; 95% CI 1.03, 9.37; p=0.04) and
having more life stressors (mean difference 1.0;
95% CI 0.2, 1.8; p=0.01). Having more life
stressors remained significant in an adjusted logistic
regression model (aOR 1.23; 95% CI 1.02,1.50;
p=0.04), with each additional life stressor
increasing odds of moderate/severe depression by
23%. An EPDS score of = 11 performed best at
discriminating MINI-diagnosed depression with a
sensitivity of 83% and a specificity of 57%.
Conclusions: An EPDS score > 11 was the optimal
threshold for determining probable depression in
HIV positive postpartum women. Women with a
greater number of life stressors were more likely to
score higher on the EPDS.

ClinicalTrials.gov Registration Number:
NCT04094870

INTRODUCTION

The WHO estimates the worldwide prevalence of
postnatal depression to be 13% and in sub-Saharan
Africa, where screening and treatment are very
limited, it approaches 20%. Sub-Saharan Africa
also bears the highest burden of HIV among
pregnant and breastfeeding women.' With
widespread access to antiretrovirals, maternal-child
transmission of HIV has significantly improved,
and the overall prevalence of HIV among pregnant
women has also been declining.” Despite these
recent gains, a diagnosis of HIV still carries
tremendous stigma in many settings.’ Studies have
shown that people living with HIV are particularly
vulnerable to mental health problems, including
depression,’ and that in the general population,
women may present with more severe symptoms of
depression than men.’ Postnatal depression presents
a unique public health challenge in the setting of
HIV. Many of the hallmark features of depression,
such as sadness, fatigue, and withdrawal, work
directly against a woman's ability to care for herself
and her baby and may interfere with adherence to
her HIV treatment.’

Postnatal depression is commonly screened for
using the Edinburgh Postnatal Depression Scale

(EPDS), a standardized, 30-point tool comprising 10
questions, each with a maximum of three points.” In
Zambia, a cross-sectional study at The University
Teaching Hospital screened 229 women for
postnatal depression using the EPDS and found that
64 women (28%) met the criteria for severe postnatal
depression defined as an EPDS score > 13." A
second study conducted at an antenatal clinic in
Lusaka, identified 26% women as having symptoms
suggestive of antenatal depression based on an
EPDS score >11." This study and one other in
Zambia, assessed the validity of alternative
screening scales used to screen for psychological
distress against the EPDS as the reference standard."

Although the EPDS was not initially created as a
diagnostic tool, it has come to be used as such in both
local and international settings because of its
simplicity and ease of administration compared to a
diagnostic assessment such as the Mini International
Neuropsychiatric Interview (MINI)."""” The MINI
takes between 15 and 30 minutes to complete,™"
while the EPDS takes about five minutes. The EPDS
has been validated as a diagnostic tool using various
threshold scores in Zambia's neighbouring
countries, Zimbabwe and Malawi, as well as a
number of other low resource settings.” The
published range of threshold scores for diagnosing
depression has been reported to be from 9 to 13
points,”" but it has not been validated against a
gold standard in our setting in Zambia. In this study,
we leveraged the concomitant administration of the
EPDS and the MINI in the parent trial to assess the
sensitivity and specificity of the EPDS for
diagnosing postnatal depression in women living
with HIV in Lusaka, Zambia. We additionally
assessed factors associated with EPDS severity in
this at-risk population.

MATERIALSAND METHODS

The study used data collected during a pilot
randomized trial of antidepressant medication
versus interpersonal psychotherapy for the treatment
of postnatal depression and anxiety among women
with HIV (NCT: 04094870)." Data were collected
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between October 29, 2019, and September §, 2021.
Trial recruitment activities included community
sensitization and health care provider education at
Kamwala Health Centre (KHC), one of 24 public-
sector antenatal facilities in Lusaka, Zambia. The
recruitment activities at the clinic included the study
staff making presentations and participating in the
health education sessions at the MCH department to
promote messages and education about HIV testing,
mental health, what postnatal depression is, and the
purpose of the parent trial. Women interested in
participation and who met inclusion criteria (2 18
years old, 6-8 weeks postpartum, confirmed HIV
infection receiving antiretroviral therapy, and living
infant from the most recent delivery) were eligible to
be pre-screened with the EPDS.

As previously described, research nurse midwives
received in-person and virtual training in mental
health assessment and treatment® Nurses
administered the EPDS and women scoring =6 were
given more information about the study. We used an
EPDS score = 6 based on evidence from prior
postnatal depression studies in Malawi” and to
maximize sensitivity of the screening test. Prior to
administration of the diagnostic MINI assessment,
we obtained written informed consent. Women with
EPDS 2 6 but who did not want to participate in the
study were referred for care at the psychiatric clinic
atthe University Teaching Hospital (UTH).

No identifiable information about individual women
was recorded for study purposes until after informed
consent had been provided. After consenting for
participation, the EPDS individual question results
were documented, and the MINI was performed
using the mood modules to diagnose depression and
anxiety. If the participant was not depressed based
on the MINI, she was exited from the study.
Questionnaires were administered to collect data on
sociodemographic, reproductive and life stressors,
and domestic/gender-based violence. To assess for
life stressors, we asked if participants had in the last
six months experienced challenges such as marital
and relationship difficulties, death or injury of a

loved one, financial and work challenges, loss of
property, and problems with the law. The HIV
history and serostatus was verified from
participants' postnatal cards and HIV clinic charts.
Data were collected and stored in the REDCap
electronic data capture tool hosted at the University
of North Carolina (USA).”

A poverty index variable was derived using latent
class analysis. This analysis stipulated wealth as
measured by the following variables: type of toilet,
electricity for cooking and for the household, piped
water possession of mobile phone and household
items like a refrigerator. The algorithm clustered
individuals into similar groups based on their
characteristics. Models were fit using two through
five clusters; two clusters emerged as a best fit for
the data using AIC and BIC metrics and the model
returned as a best fit with 53% of our sample and
another cluster with 47% of our sample.”'

Table 1: Summary Statistics of Baseline Variables of
All Women Screened with an Edinburgh Postnatal
Depression Screen (EPDS) n=120

Characteristic Summary statistics

Maternal age, years, mean (SD) 29.8(5.3)
Maternal education, n (%)
<7 years 33 (28%)
7-11 years 78 (66%)
>=12 years 7 (6%)
Missing 2
Married or living with partner, n (%) [num. missing] 101 (85%) [1]
In poverty, n (%) 64 (53%)
Comorbidities outside of pregnancy, n (%)
Any prior 7(6%)
Depression 2(2%)
Gravidity, n (%)
1 8 (7%)
2-3 60 (50%)
>=4 51 (43%)
Missing 1
Infant birthweight, mean (SD) 2900 (490)
<2500 grams, n (%) [num. missing] 31 (26%) [1]
Gestational age at birth, mean (SD) 36.2(2.2)
<37 weeks, n (%) [num. missing] 94 (80%) [2]
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Ethical approval for the study was obtained from the
University of Zambia Biomedical Research Ethics
Committee UNZABREC, reference number: 1404-
2020 and the University of North Carolina IRB: 17-
2107. Formal permission to conduct the research
was also obtained from Zambia's National Health
Research Authority. All participants provided
written informed consent.

Statistical Analysis

Baseline variables were summarized with means
and standard deviations for continuous variables or
counts and percentages for binary and categorical
variables. The results of the EPDS were categorized
accordingly: “EDPS mild depressive symptoms” if
the score was between 6 to 13 and “EPDS
Moderate/Severe depressive symptoms” if the score
was 2 14. T-tests were used to compare continuous
variables across depression severity and their
corresponding p-values and confidence intervals
were reported. Odds ratios and Wald confidence
intervals were calculated for each binary and
categorical variable cross-classified with depression
severity, where one category was chosen as a
reference level for each categorical variable. A mid-
P exact test was used whenever a table cell had less
than 5 participants. Then an adjusted logistic
regression model was fit including all variables with
p<0.05 in the univariate analysis.

A receiver operating characteristic (ROC) analysis
was performed to evaluate the performance of the
EPDS in identifying women with probable postnatal
depression, treating the MINI as the gold standard
diagnostic tool.” Under the parent trial procedures,
only consented individuals with EPDS > 6 were
given the MINI assessment and this was accounted
for in the analysis to avoid verification bias. Thus,
the final ROC curve was estimated using a mean
score imputation procedure,” which assumed a
logistic regression model with MINI diagnosis as
the outcome and EPDS score as an independent
variable. The imputation procedure also included
those with EPDS > 6 who declined to receive the
MINI assessment.

All statistical analyses were conducted using R
version4.0.2.”

RESULTS

Between October 2019 and April 2020, 240 women
were pre-screened with EPDS of whom 192 (80%)
scored 2 6. (Figure 1) Some women (n=72) who
pre-screened EPDS-positive did not return or were
not interested in further testing with the MINI. Of
the 120 who went on to complete the diagnostic
MINI, 61 (51%) scored between 6 and 13
(inclusive) on EPDS and were thus categorized as
“mild depressive symptoms,” while 59 (49%) had
scored > 14 and were thus categorized as
“moderate/severe depressive symptoms”. 91/120
(75.8%) met criteria for major depressive disorder
on the MINI.

240 screened

N S

72 did not
192 EPDS26 4~{ have MINI

b

120 agreed
to undergo
MINI

48 EPDS<6

EPDS6-13
(n=61)

o

Included in ROC
analysis

EPDS 14-30
{n=59)

Figure 1. Study participation

Baseline Characteristics of Participants

The mean age of the 120 participants who
completed both the EPDS and MINI was 29.8 years
(SD 5.3) (Table 1). Two thirds of the participants
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had between 7 and 11 years of education and most
women were married or living with a partner. The
proportion of those who were more impoverished
based on the poverty index was 53%. Ninety-three
percent of participants were multiparous and 95%
had had a vaginal delivery in the most recent
pregnancy. The mean birthweight was 2900 grams
(SD 490 grams). 94% reported exclusively
breastfeeding their babies. Very few participants
reported known medical comorbidities (6%) or prior
depression (2%). Of all participants, the mean
number of years of knowledge of HIV status was 4
and a half years (SD 4). All women were taking
antiretrovirals and 15 women (13%) reported ever
switching their antiretroviral.

Factors associated with higher EPDS scores

In unadjusted analysis, factors associated with
EPDS “moderate/severe depressive symptoms”
were not being married or living with partner (odds
ratio [OR]=3.11; 95% CI 1.03, 9.37; p=0.04) and
having more life stressors (mean difference 1.0; 95%
CI1 0.2, 1.8; p=0.01). (Table 2) A logistic regression
model was fit to estimate adjusted odds ratios. In the
adjusted analysis, not being married or living with a
partner was no longer statistically significant but
retained a large effect size (adjusted odds ratio
[aOR] 2.56; 95% CI 0.88, 9.09; p=0.10). Having
more life stressors remained significant in the
adjusted model (aOR 1.23; 95% CI 1.02,1.50;
p=0.04), with each additional life stressor increasing
odds of moderate/severe depression symptoms by
23%.

Table 2: Associations of Baseline Characteristics with Severity of Edinburgh Postnatal Depression Screen

(EPDS) score
EPDS 6-13 EPDS 14-30 “EPDS Mild “EPDS Mild P-value
“EPDS mild “EPDS depressive depressive
depressive | moderate/severe symptoms’ symptoms” vs
symptoms” depressive “Mod/Severe “Mod/Severe
N=61 symptoms” depressive depressive
symptoms symptoms” Odds
N=39 “Mean Ratio (95% CI)
difference (95%
CI)
Maternal age, years, mean (SD) 30.2(5.9) 294 (4.7) 0.8(-27,1.2)y | e 0.43
Maternal education, n (%)
<7 years 16 (27%) 1729%) | e Referent
7-11 years 39 (66%) 3966%) | 0 - 0.94 (0.42,2.12) 0.88
>= 12 years 4 (7%) 35%) | - 0.71 (0.14, 3.66) 0.70
Missing 2 0
Not Married or living with partner, n (%) 5 (8%) 1322%)| - 3.11 (1.03,9.37) 0.04
Missing 1 0
In poverty, n (%) 38 (62%) 26 (44%) | - 0.48 (0.23,0.99) 0.05
Comorbidities outside of pregnancy, n (%)
Any prior condition 3 (5%) 4T%) | 1.41 (0.30, 6.58) 0.69
Prior depression or anxiety 1 (2%) 1 (2%) 1.06 (0.06, 17.30) 0.97
Gravidity, n (%)
1 4 (7%) 4T%) | - Referent
23 31 (52%) 2949%) | - 0.94 (0.21, 4.09) 0.93
>=4 25 (42%) 26 (44%) | e 1.04 (0.23, 4.62) 0.96
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Optimal EPDS threshold defining depression Table 3. Sensitivity and specificity for diagnosing

. . . o depression using the EPDS
The estimated receiver operating characteristic

curve is displayed in Figure 2. Using the MINI as the EPDS Cutoff for | Sensitivity | False positive
gold standard, the area under the curve (AUC) was diagnosing (%) fraction (1 —
0.75 (CI 0.68-0.82). An EPDS score of > 11 depression Specificity,
performed best at discriminating major depressive %)
disorder with a sensitivity of 83% and specificity of
57%. We also calculated the results using a cutoff 26 95% 3%
score 9. In this scenario, the sensitivity increased to
> > ) 0
90% but at the expense of specificity which 27 4% 69%
decreased to 42%. Of the women with an EPDS >8 91% 62%
score of 6-10, 23% were determined to have
depression on the MINI. Among women with EPDS 29 90% 58%
2 11, 77% were diagnosed with depression on the S
’ 210 85% 50%
MINI (Table 3). ° ’
>11 83% 43%
>12 74% 38%
213 61% 28%
214 54% 22%
>15 44% 16%
o]
Q]
o
=2 o
> © |
= ,
& < o = 0.75 (068, 0.82
8 3 4 AUC =0.75 (0.68, 0.82)
) Cutoff: = 11, Sens = 0.83, Spec = 0.57
5 [] Cutoff: 29, Sens = 0.90, Spec = 0.42
= gl
= | T | T | |
0.0 0.2 04 0.6 0.8 1.0
1 - Specificity

Solid line designates the estimated ROC curve, dashed lines designate the 95% confidence region. AUC: Area under the curve
The blue circle delineates the optimal sensitivity and specificity. The green square represents sensitivity and specificity of EPDS
of 9
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DISCUSSION

In our setting, using an EPDS 2 11 seemed to have
the best combination of sensitivity and specificity
for determining probable major depressive disorder
in HIV positive postpartum women in Zambia.
Among the 120 postpartum HIV positive women
included in this analysis, approximately half had an
EPDS score 2 14 which we defined as “moderate to
severe depressive symptoms”. Having a greater
number of life stressors was associated with a higher
EPDS score.

Life stressors can have a significant impact on one's
perception of social support.”***" Social support
refers to emotional, financial, intellectual, and
empathetic support.” The role of social support in
reducing postnatal depression is essential,
especially in settings where family and community
play such vital and important roles.”*"** The onset
of depression and anxiety may be triggered by the
perception of or actual decreased social
SuppOI‘t.N'Z()"}O’}l'}z

In our study, not living with a husband or partner was
associated with a higher EPDS score and retained a
strong effect size even after adjusting for other
covariates. Some studies have shown that domestic
violence during pregnancy contributes to the
incidence of postnatal depression.” Marital
problems, unfaithfulness, and lack of support from
the spouse have also been shown to increase the risk
of postnatal depression.””” However, living with a
partner or husband may also create stability,
especially financial stability, which may improve a
woman's mental health if she has decision-making
power at home and has increased support from her
partner.34

Some studies have shown that being employed has
been associated with a reduced risk of postnatal
depression.” Low education and low income, on the
other hand, have been associated with an increased
risk of postnatal depression.”**" In contrast, our
study found that women with a higher poverty index
(greater wealth) were more likely to have lower
EPDS scores. It is possible that since the majority of

women in our study met criteria for living in poverty,
the poverty index may not be that discriminatory.

An EPDS score of at least 11 performed best at
discriminating any depression from no depression.
In a recent meta-analysis, Levis et al evaluated the
EPDS for screening to detect major depression in
pregnant and postpartum women.” They also found
that among 22788 participants, the combined
sensitivity and specificity of the EPDS was
maximized at a cut-off value of 11 or higher.

Strengths of our study include the use of the MINI as
a diagnostic tool compared to the EPDS and that we
engaged trained nurses and midwives to screen for
depression and anxiety with the EPDS and diagnose
depression with the MINI. A limitation of our study
is that we did not complete the MINI assessment for
all postnatal women screened with the EPDS. We
address this limitation by imputing MINI outcomes
for women scoring < 6 on the EPDS. Additional
weaknesses include the small sample size of the
study and the inability to control for factors about
which we did not ask that may have confounded the
relationship between the predictors and the outcome
variable. Finally, the EPDS was not self-
administered as it is commonly performed in higher
resource settings, which may have affected the way
in which participants answered the questions.

Apart from the one study that examined the
prevalence of postnatal depression among women at
the University Teaching Hospital in Lusaka®, limited
information exists on the burden of postnatal
depression among HIV-positive women in Zambia,
which poses a real challenge for resource allocation
and formulating interventions. Determining the
prevalence of postnatal depression, finding the
optimal EDPS score for a probable diagnosis of
postpartum depression, and characterizing factors
associated with symptom severity among HIV
positive women will help identify those women at
most risk and catalyze tailored services for this
group of women. It will also stimulate additional
research questions that could produce information
towards further improvement in mental health
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services among HIV positive women. Finally, in
most high-income countries, the EPDS is self-
administered which may also be possible in Zambia,
and therefore exploring this method to scale up
screening for depression is an important area of
research.

CONCLUSION

We found that among women screened for our study
with the EPDS, 49% had severe depressive
symptoms (EPDS 2 14). Women with moderate to
severe depressive symptom scores on the EPDS had
a greater number of life stressors and were less
likely to be living with a partner. In our setting, an
EPDS 2 11 is the optimal threshold for determining
probable depression in HIV positive postpartum
women in Zambia to maximize both sensitivity and
specificity. These findings are important in
identifying women at most risk and may aid
formulation of tailored services for this group of
women. In addition, the data will stimulate
additional research questions for further
improvement in mental health services among HIV
positive women.
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