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Abstract

Objective—To assess the feasibility of using community health workers to administer short or

ultra-short screening instruments during routine community-based prenatal outreach for detecting

probable depression at 12 weeks postpartum.

Methods—During pregnancy and at 12 weeks postpartum, the 10-item Edinburgh Postnatal

Depression Scale (EPDS-10) was administered to 249 Xhosa-speaking black African women

living in Khayelitsha, South Africa. We compared the operating characteristics of the prenatal

EPDS-10, as well as 4 short and ultra-short subscales, with the criterion standard of probable

postpartum depression.

Results—Seventy-nine (31.7%) women were assessed as having probable postpartum

depression. A prenatal EPDS-10 score of 13 or higher had 0.67 sensitivity and 0.67 specificity for

detecting probable postpartum depression. Briefer subscales performed similarly.

Conclusion—Community health workers successfully conducted community-based screening

for depression in a resource-limited setting using short or ultra-short screening instruments.
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However, overall feasibility was limited because prenatal screening failed to accurately predict

probable depression during the postpartum period.
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1. Introduction

In South Africa, 35%–47% of women have been diagnosed with major depressive disorder

during pregnancy and the postpartum period [1]. Major depressive disorder is accompanied

by substantial morbidity and disability, and newborn children of mothers with depression

have poorer health and socioemotional development, with adverse implications for their

long-term psychosocial, cognitive, and economic wellbeing [2]. Yet, while many Sub-

Saharan African countries have a greater prevalence of postpartum depression compared

with high-income countries, many of their mental health systems are under-resourced [3].

Major depressive disorder is often underdiagnosed by providers throughout pregnancy and

the postpartum period [4]. In many low- and middle-income countries, opportunities to

screen for postpartum depression are limited by losses to follow-up from care during the

first few weeks after delivery. Furthermore, postpartum care in these settings is focused

primarily on the health of the newborn, with little attention paid to maternal wellbeing [5].

Prenatal screening has been proposed as a potentially important strategy to aid in the

identification of women at risk for developing postpartum depression [6] but little research

exists to inform programmatic work in this area. The role of prenatal screening is further

complicated by the substantial changes in depressive symptomatology that occur throughout

pregnancy and postpartum. In previously published studies from the USA and Europe, a

large proportion of women were found to present with elevated symptoms of depression

during pregnancy that subsequently declined after delivery [7,8]. Thus, it is very possible

that prenatal screening may label large numbers of women “at risk” when, in fact, their

symptoms may naturally resolve over time without psychological or psychopharmacologic

intervention.

To address this gap in the literature, we conducted a study to determine the criterion-related

validity (considered a part of the larger domain of construct validity [9]) of the 10-item

Edinburgh Postnatal Depression Scale (EPDS-10) [10] when administered during pregnancy

to screen for postpartum depression among high-risk women living in a South African

township. We trained community health workers to implement the screening as part of their

routine community-based outreach, for 2 reasons. First, many low- and middle-income

countries have sought to explore task-shifting strategies to maximize human resources for

health care [11]. Second, South Africa’s primary healthcare system is currently being

restructured to better meet the healthcare needs of the population, and community health

workers will occupy a central role in screening people in the community and referring

potential patients for further diagnostic assessment to primary healthcare facilities [12].

Hung et al. Page 2

Int J Gynaecol Obstet. Author manuscript; available in PMC 2015 July 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



2. Materials and methods

A prospective cohort study was conducted from May 1, 2010, to February 18, 2011, in

Khayelitsha—a socioeconomically deprived peri-urban settlement with high rates of

unemployment on the outskirts of Cape Town, South Africa. Residents of Khayelitsha are

primarily Xhosa-speaking black Africans, most of whom live in informal housing (i.e.

shacks) on unserviced land. Khayelitsha has the highest age-standardized mortality rates

relative to other subdistricts of Cape Town, with the leading causes being HIV/AIDS,

homicide, and tuberculosis [13]. The prevalence of postpartum depression in this population

has been estimated to exceed 30%–40% [1,14,15].

We recruited a consecutive sample of study participants from among women newly enrolled

into a maternal/child health and nutrition program operated by the Philani Maternal Child

Health and Nutrition Project, which is a community-based nongovernmental organization

that has been based in Khayelitsha for more than 3 decades. As part of Philani’s standard

operating procedures, its community health workers conduct routine community-based

outreach, identifying all pregnant women and inviting them to take part in their ongoing

maternal/child health and nutrition program. At the time of enrollment, we invited Philani

participants to also participate in our postpartum depression screening study. Throughout the

study, participants who were thought to be at acutely elevated risk for suicide were referred

to a local non-governmental organization that provides community-based mental health

services throughout the Western Cape region. All participants provided written informed

consent. Ethical approval for all study procedures was granted by the Health Research

Ethics Committee, Faculty of Health Sciences, Stellenbosch University; the Committee on

Human Research, University of California at San Francisco; and the Office of Human

Research Administration, Harvard School of Public Health.

At the baseline prenatal visit, Philani outreach workers used survey software programmed

into a mobile phone [16–18] to administer the Xhosa version of the EPDS-10. We used the

EPDS-10 because it has been extensively used and validated for both prenatal and

postpartum administration. Several studies have supported its construct validity, criterion-

related validity, and internal structure among Xhosa-speaking women in South Africa when

administered in the prenatal period, and its criterion-related validity and internal structure

when administered during the postpartum period [19]. Similar to Kabir et al. [20] and

Rochat et al. [21], we defined 4 short and ultra-short subscales of the EPDS-10 to investigate

their potential as screening instruments: the 2-item analog of the Patient Health

Questionnaire (EPDS-2); the 3-item anxiety symptoms subscale (EPDS-3); an abbreviated

5-item version of the depressive symptoms subscale (EPDS-5) [21]; and the 7-item

depressive symptoms subscale (EPDS-7). Additional data were gathered on demographics,

socioeconomic status, health behaviors, and self-reported HIV serostatus.

Although the postpartum-onset specifier in the Diagnostic and Statistical Manual of Mental

Disorders describes a 4-week onset [22], the assessment of postpartum depression in clinical

practice, as well as in many research studies, extends well beyond this period. Consequently,

we scheduled our research assistants to visit participants at their homes 3 months after birth

(±2 weeks to allow for scheduling difficulties) for the postpartum interview assessment.
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Following previous studies in this population, we used an EPDS score of 13 or higher as the

cutoff to define the criterion standard of probable postpartum depression [11,14,21].

We used the nonparametric equality-of-medians test to determine whether women lost to

follow-up versus those not lost to follow-up were drawn from populations with the same

median level of depression symptom severity. The Cronbach α coefficient was used to

estimate the internal consistency of the EPDS-10 and each of its shortened subscales, and

the Pearson correlation coefficient was used to estimate the correlations between them. We

compared the operating characteristics of the prenatal EPDS-2, EPDS-3, EPDS-5, EPDS-7,

and EPDS-10 with the criterion standard of probable postpartum depression, calculating

sensitivity, specificity, and likelihood ratios using standard formulas. We then generated

receiver operating characteristic (ROC) curves, calculating the areas under the curves using

the trapezoidal rule and comparing the areas under the curves using the algorithm suggested

by DeLong et al. [23]. The α level used to determine statistical significance was 0.05. All

analyses were conducted using Stata version 12.1 (StataCorp, College Station, TX, USA).

3. Results

Outreach workers initially recruited and obtained consent from a consecutive sample of 361

women at various stages of pregnancy, typically during the second or third trimester.

Twenty-nine (8.0%) women were lost to follow-up: 22 women’s records in the Philani

program were lost or closed for unknown reasons, and the whereabouts of 7 were unknown.

The women who were lost to follow-up had a greater median EPDS-10 compared with those

not lost to follow-up, but the difference was not significant (14 vs 10; P=0.44). In addition to

those lost to follow-up, another 83 women (23.0%) were not successfully interviewed at the

3-month postpartum visit: 22 completed the interview outside the pre-specified time

window; 47 relocated to the Eastern Cape shortly after giving birth (a common cultural

phenomenon); 8 had dropped out of the Philani program; and 6 rescinded consent.

The analytic sample consisted of the 249 women successfully interviewed at the 3-month

postpartum visit. Summary statistics are displayed in Table 1. The median age was 26 years

(interquartile range [IQR], 23–29 years) and most were unmarried (153 [61.4%]). In

addition, few mothers were employed (34 [13.7%]) and most lived in informal housing (144

[57.8%]). Seventy (28.1%) mothers reported being HIV seropositive. At baseline, the

median EPDS-10 score was 10 (IQR, 5–17). The estimated Cronbach α coefficients for the

EPDS-2, EPDS-3, EPDS-5, EPDS-7, and EPDS-10 were 0.54, 0.78, 0.79, 0.83, and 0.88,

respectively. The Pearson correlation coefficients between the EPDS-10 and the shortened

subscales ranged from 0.84 to 0.97.

At the 3-month postpartum visit, 79 (31.7%) women were assessed as having probable

postpartum depression. The areas under the ROC curves of the prenatal EPDS-10 and its

briefer subsets ranged from 0.66 to 0.70 (Table 2). A prenatal EPDS-10 score of 13 or

higher maximized the Youden Index, with 0.67 sensitivity and 0.67 specificity for detecting

probable postpartum depression. The ROC curves for the EPDS-3 and EPDS-7 were similar

to that of the EPDS-10 (Figure 1). A prenatal EPDS-2 score of 4 or higher had 0.44

sensitivity and 0.82 specificity for detecting probable postpartum depression.
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4. Discussion

In a prospective cohort study of 249 women, we sought to demonstrate the feasibility of

using community health workers to conduct community-based screening for depression

among high-risk women living in a peri-urban settlement near Cape Town. Community

health workers were able to successfully incorporate the screening activities into their

routine workflow. However, overall feasibility was limited because prenatal screening with

the EPDS-10, at a threshold of 13 or higher, had only 0.67 sensitivity and 0.67 specificity

for detecting probable postpartum depression. Shortened screening instruments derived from

the EPDS-10 performed similarly. The present findings have important implications for the

development of programs to support maternal and child wellbeing in resource-limited

settings.

The study demonstrated the feasibility of incorporating depression screening into

community health workers’ routine workflow. Although task shifting to non-specialist, lay

health workers has been increasingly emphasized in the global mental health agenda [24],

interventions must be designed with their heavy workloads in mind. It is possible that the

use and administration of short or ultra-short screening instruments, potentially facilitated

with mobile technologies [18,25], could fill this gap. In the present study, the community

health workers were able to screen for depression among study participants during the

routine course of their community-based outreach work. Furthermore, the estimated rates of

prenatal depression obtained were comparable to those derived in similar populations using

trained research assistants [1,15,19].

Overall feasibility, however, was limited. The 3-, 5-, and 7-item subscales administered

during pregnancy had comparable performance to the EPDS-10 and to each other but, in

contrast to prior work, they had relatively low sensitivities and specificities for detecting

probable postpartum depression. The EPDS-2 performed even more poorly. Although the

present study had a low rate of loss to follow-up, nearly one-third of participants originally

enrolled were not successfully interviewed at the postpartum visit. An assessment of the

overall feasibility of prenatal screening for postpartum depression would, therefore, need to

address other health system and structural barriers, such as retention in care from pregnancy

to the postpartum period, and migration and appropriate transfers of care.

The screening properties we estimated for the EPDS-10 compared similarly to estimates

derived from studies conducted in high-income countries. Gaynes et al. [26] reviewed 9

studies of postpartum depression screening in the USA and high-income Commonwealth

countries and found that the sensitivity of the EPDS varied from 0.75 to 1.0 and its

specificity varied from 0.70 to 0.99. In a meta-analysis focused on studies conducted in

African settings [19], the pooled sensitivity and specificity of the EPDS for detecting

postpartum depression were 0.94 and 0.77, respectively. By contrast, studies of prenatal

screening for postpartum depression conducted in high-income countries have estimated the

sensitivities of various screening instruments to be much lower (ranging from 0.23 to 0.82)

but with comparable specificity (0.43–0.96) [6]. Using the Xhosa version of the EPDS-10

validated in the target population for both prenatal and postpartum use, we extended the

findings of Austin and Lumley [6] to a resource-limited setting in South Africa. However,
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we found that the EPDS-10 administered during pregnancy was neither sensitive nor

specific for detecting probable postpartum depression; for a hypothetical sample of 1000

women who undergo screening during pregnancy, we estimate that there would be 101

women likely to develop postpartum depression who would screen negative and 237 women

unlikely to develop postpartum depression who would screen positive. The findings indicate

that wider implementation of such screening programs would have relatively limited

benefits in terms of detection accuracy.

There are several potential explanations for the present findings. First, prenatal screening for

postpartum depression is likely to be most predictive in a population comprising women

whose baseline symptoms of depression (whether elevated or not) remain stable throughout

the period of follow-up. However, it is well known that a large proportion of women present

with elevated symptoms of depression during pregnancy but experience substantial

reductions in symptoms after delivery. This phenomenon has been demonstrated in several

studies in the USA and Europe [7,8]. Moreover, study participants were enrolled in an

ongoing maternal/child health and nutrition program, and the routine social support provided

by the community health workers could also have contributed to decreases in depression

symptom severity. Such changes in symptomatology would have biased our estimates

toward the null. Second, 29 women (8.0% of the study sample) who were initially

interviewed at baseline were lost to follow-up. Although this was a relatively low rate of

loss to follow-up, this subgroup of women had a higher baseline EPDS-10 score. If the

subgroup of women lost to follow-up had chronically elevated symptoms throughout the

follow-up period, their exclusion from the analysis would have biased our estimates toward

the null. Third, because we designed the study to fit into the routine procedures of a

community-based nutrition and wellbeing program implemented by community health

workers, we did not have reliable data on gestational ages. Through their community-based

outreach work, the Philani outreach workers identify expectant mothers at various stages of

pregnancy, typically during the second or third trimester, but the estimated dates of delivery

can be overestimated or underestimated by several weeks.

Although the present study was based on a relatively small sample, the participants had a

nearly identical demographic and socioeconomic profile to that of a much larger, nearly

universal sample of pregnant women recruited to participate in a cluster-randomized

controlled trial from a different area of Khayelitsha [18]. Moreover, the prevalence of

probable prenatal depression estimated in the randomized trial was similar to the present

estimate [14]. Although neither of these studies used structured clinical interviews, in a

study conducted among Zulu-speaking women presenting to a prenatal clinic in KwaZulu-

Natal, South Africa, the estimated prevalence of major depressive disorder based on

structured clinical interviews (47%) was comparable to (higher than) the estimated

prevalence of probable depression based on the EPDS (41%–44%) [21]. The present

estimate of the prevalence of probable postpartum depression (31.7%) is also comparable to

(slightly higher than) the prevalence of postpartum major depressive disorder estimated in

this same population using structured clinical interviews [1]. Thus, although the present

findings do not support the use of prenatal screening for postpartum depression, they do

underscore the fact that maternal mental health is an important public health issue. Further
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research on early detection and intervention for depressed mood in this vulnerable

population is needed.
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Synopsis

Community-based prenatal screening by community health workers was feasible but

failed to accurately predict postpartum depression in a South African township.
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Figure 1.
Receiver operating characteristic curves for the Edinburgh Postnatal Depression Scale

(EPDS)-2, EPDS-3, EPDS-5, EPDS 7, and EPDS-10 administered during pregnancy.
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Table 1

Summary statistics a

Characteristic Value

Age, y b 26 (23–29)

Married b 90 (36.1)

Self-reported HIV serostatus c

 HIV positive 70 (28.1)

 HIV negative 160 (64.3)

 Never tested 8 (3.2)

Employed d 34 (13.7)

Receives child support grant e 142 (57.0)

 Amount of grant, Rand c 250 (250–500)

Informal housing f 144 (57.8)

House has flush toilet f 137 (55.0)

Household experienced ≥1 day with no food in past 12 months g 24 (9.6)

Smokes cigarettes h 14 (5.6)

Takes alcohol b 23 (9.2)

a
Values are given as median (interquartile range) or No. (%).

b
Six missing values.

c
Eleven missing values.

d
Eight missing values.

e
Twenty-five missing values.

f
Seven missing values.

g
Three missing values.

h
Four missing values.
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