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Background: Identifying optimal depression screening tools for use in maternal health clinics 

could improve maternal and infant health. We compared four tools for diagnostic performance and 

epidemiologic associations.

Methods: This study was nested in a cluster-randomized trial in Kenya. Women in 20 maternal 

health clinics were evaluated at 6 weeks postpartum with Center for Epidemiologic Studies 

Depression Scale (CESD-10), Edinburgh Postnatal Depression Scale (EPDS), Patient Health 

Questionnaire-9 and −2 (PHQ-9, PHQ-2) for moderate-to-severe depressive symptoms (MSD) 

[CESD-10≥10, EPDS≥13, PHQ-9≥10, or PHQ-2≥3]. We assessed area under the curve (AUC) 

per scale (CESD-10, EPDS) against probable major depressive disorder (MDD) using the PHQ-9 

scoring algorithm. Associations between MSD and intimate partner violence (IPV) were compared 

between scales.

Results: Among 3605 women, median age was 24 and 10% experienced IPV. Prevalence of 

MSD symptoms varied by tool: 13% CESD-10, 9% EPDS, 5% PHQ-2, 3% PHQ-9. Compared 

to probable MDD, the CESD-10 (AUC:0.82) had higher AUC than the EPDS (AUC:0.75). IPV 

was associated with MSD using all scales: EPDS (RR:2.5, 95%CI:1.7–3.7), PHQ-2 (RR:2.3, 

95%CI:1.6–3.4), CESD-10 (RR:1.9, 95%CI:1.2–2.9), PHQ-9 (RR:1.8, 95%CI:0.8–3.8).

Limitations: Our study did not include clinical diagnosis of MDD by a specialized clinician, 

instead we used provisional diagnosis of probable MDD classified by the PHQ-9 algorithm as a 

reference standard in diagnostic performance evaluations

Conclusion: Depression screening tools varied in detection of postpartum MSD. The PHQ-2 

would prompt fewer referrals and showed strong epidemiologic association with a cofactor.
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Introduction

Depression is a leading cause of maternal morbidity and mortality during pregnancy and 

the first year postpartum (Woody et al., 2017). It is the most common complication of the 

perinatal period (Stein et al., 2014), and disproportionately impacts women in low-income 

settings (Woody et al., 2017). Maternal depressive symptoms during the peripartum period 

may lead to a wide spectrum of adverse outcomes, including maternal suicide, adverse 

perinatal outcomes, and potentially child-adolescent behavioral and mental health problems 

(Stein et al., 2014).

Integration of depression screening into maternal and child health (MCH) services is 

increasingly encouraged by initiatives including the World Health Organization Mental 

Health Gap Action Programme (WHO mhGAP) (World Health Organization, 2016), the 

United Nations Sustainable Development Goals, and the Grand Challenges in Global 

Mental Health (Collins et al., 2011). These initiatives call for task-shifting to provide case 

identification and a range of interventions for mental disorders within routine care settings 

(Collins et al., 2011; Rahman et al., 2013). In sub-Saharan Africa (SSA), particularly in 

Kenya, MCH services are widely attended (Kenya Demographic and Health Survey, 2015) 
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and offer a high-impact access point for depression screening (Rahman et al., 2013). MCH 

clinics may be critical for maternal mental health screening as mental health issues have the 

potential to amplify other adverse MCH outcomes (Stein et al., 2014). However, currently 

MCH clinics in Kenya and elsewhere in SSA do not routinely offer depression screening and 

guidelines do not exist for perinatal depression screening in many low- and middle-income 

countries (LMICs). The Kenya Mental Health Policy (2015–2030) commits to increasing 

mental health service availability across the health system, including MCH, but does not 

name a preferred screening scale (Republic of Kenya Ministry of Health, 2015).

Multiple depression screening tools are available and utilized within perinatal populations 

(Gelaye et al., 2016; Tsai et al., 2013), yet it is unclear which are optimal for wide-

scale deployment among pregnant and postpartum populations in MCH clinics in SSA. 

The Edinburgh Postnatal Depression Scale (EPDS) (Cox et al., 1987) is the most 

commonly used screening scale in perinatal populations in SSA, followed by the Patient 

Health Questionnaire-9 (PHQ-9) (Kroenke and Spitzer, 2002; Tsai et al., 2013) which is 

increasingly adopted for widescale depression screening in SSA. Other general depression 

screening instruments have been utilized in perinatal populations, including the Center for 

Epidemiologic Studies Depression Scale (CESD-10) (Andresen et al., n.d.; Dadi et al., 2020; 

Radloff, 1977) and the brief, 2-item version of the Patient Health Questionnaire (PHQ-2) 

(Kroenke et al., 2003a; Smith et al., 2010). Prior evaluations of depression screening tools 

have assessed diagnostic performance metrics (e.g., sensitivity, specificity) (Gelaye et al., 

2016; Tsai et al., 2013). However, these varied depression screening tools have not been 

compared side-by-side for diagnostic performance, associations with known cofactors, and 

diagnostic yield.

Our study objective was to compare four tools (CESD-10, EPDS, PHQ-9, PHQ-2) 

commonly used for perinatal depression screening globally for a range of performance 

characteristics.

Methods

Study setting and population

This analysis was nested in the PrEP implementation for Mothers in Antenatal Care 

(PrIMA) study, a cluster randomized trial conducted within public sector MCH clinics 

in Kenya. The PrIMA RCT was designed to compare two models for pre-exposure 

prophylaxis implementation among pregnant women (NCT03070600) (Dettinger et al., 

2019). Participants were enrolled from 20 MCH clinics within Homa Bay and Siaya counties 

of Western Kenya. Pregnant women were eligible for enrollment if they were HIV-negative, 

≥15 years old, and were able to provide consent.

Data collection

Questionnaires were verbally administered by study nurses in Kiswahili, Dholuo, or English 

languages. This took place in private spaces to ensure confidentiality; participants were not 

given the option to self-complete depressive screening tools. Participants were surveyed 

about demographics, pregnancy history, partner characteristics, and psychosocial factors 
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including experience of depressive symptoms. All data collection instruments, including 

depression screening scales, were formally forward and backward translated from English 

into Kiswahili and Dhuluo. The data collection instrument was field tested by study staff 

and refined as needed. The depression screening scales included in this study were originally 

developed as self-assessments. In the present study, these scales were administered by 

trained study nurses to ensure consistency of administration across a study population of 

varied literacy and low familiarity with self-administered questionnaires. Our use of trained 

data collectors to gather depressive symptom data ensures comparability across similar 

studies, as most studies conducted to date that report depressive symptom data among 

similar populations also employ trained study staff to administer these scales.

Depression screening instruments

In this comparative analysis, we evaluated depressive symptoms at the 6-week postpartum 

visit using four depression screening scales: CESD-10, EPDS, PHQ-9, and PHQ-2. The 

CESD-10 and EPDS are 10-item screening scales where each item depicts a discrete 

depressive symptom and participants rate each item between 0 to 3 based on past-week 

frequency. Higher total scores indicate higher severity of depressive symptoms; scores range 

from 0–30. Symptoms of moderate-to-severe depression (MSD) was defined as CESD-10 

score of ≥10, the validated cut-point (Andresen et al., n.d.). We defined MSD symptoms 

with the EPDS as a score of ≥13 (Levis et al., 2020).

Similarly, the PHQ-9 is a 9-item screening scale assessing past two-week frequency of 

symptoms. Items are rated between 0–3 (range: 0–24); higher scores indicate greater 

severity. Scores of 10 or greater denote MSD symptoms (Kroenke et al., 2003b). The shorter 

PHQ-2 is comprised of two items: “Little interest or pleasure in doing things” and “Feeling 

down, depressed, or hopeless”. Scores range from 0–6. A cut-point of three or greater 

denotes likely major depression (Kroenke et al., 2003b). Collection of depressive symptom 

data did not begin at study activation for all scales, thus we do not have data in all scales for 

all participants.

Diagnostic algorithm for major depressive disorder

Information from the PHQ-9 can be utilized in a scoring algorithm to establish provisional 

diagnoses for probable major depressive disorder (MDD) based on the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-V) (Kroenke and Spitzer, 2002; Spitzer et 

al., 1999). The original validation study of PHQ-9 diagnostic scoring found 85% overall 

accuracy, 75% sensitivity and 90% specificity compared to physician diagnosis with the 

DSM-III (Spitzer et al., 1999). An individual is considered to have probable MDD if they 

responded “more than half of the days” about their experience of at least five items in the 

past two weeks and if one these items was “little interest or pleasure in doing things” or 

“feeling down, depressed, or hopeless” (Kroenke et al., 2001). The item describing suicidal 

ideation contributes to the criteria at any frequency.

Defining predictors of perinatal depression

Experiencing violence inflicted by an intimate partner during pregnancy is well-established 

as a strong predictor of postpartum depression (Devries et al., 2013). About 2–14% of 
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women worldwide experience intimate partner violence (IPV) which increases risk of 

postpartum depression by at least two-fold (Devries et al., 2013). We examined the strength 

of association between IPV reported before 6 weeks postpartum and MSD symptoms in 

postpartum defined by each scale. We assessed IPV using the four-item “Hurt, Insult, 

Threaten, Scream” (HITS) scale with a cut-point of ≥10 to define IPV (absolute score range: 

4–20) (Rabin et al., 2009). One’s ability to rely on a social network for emotional and 

logistical support is also associated with postpartum depression (Dadi et al., 2020). We used 

the 18-item Medical Outcomes Study Social Support Survey (MOS-SSS) to assess level of 

social support; participants identify how frequently they find various types of support when 

needed (higher scores denote higher social support, range: 18–90) (Sherbourne and Stewart, 

1991). We defined low social support as scores below 72; these participants reported being 

unable to receive support at least “most of the time” for each scenario (Gold et al., 2013). 

The HITS and MOS-SSS tools are commonly utilized in research studies among populations 

in SSA (Abrefa-Gyan et al., 2015; Levy et al., 2016; Rabin et al., 2009)

Statistical analysis

We estimated prevalence of MSD symptoms at 6 weeks postpartum with the CESD-10, 

EPDS, PHQ-9, and PHQ-2 using descriptive statistics and estimated 95% confidence 

intervals from standard errors clustered by site. We evaluated differences between each pair 

of prevalence estimates using McNemar’s tests. Chance-adjusted agreement between scales 

for their identification of early postpartum MSD symptoms was estimated by Cohen’s kappa 

coefficients.

Sensitivity, specificity, and area under the curve (AUC) were assessed using receiver 

operating characteristic (ROC) curves comparing postpartum MSD symptoms for the 

CESD-10 and EPDS, to probable MDD. We did not compare the PHQ-9 or PHQ-2 

screening scores to the algorithm for probable MDD since comparing summed items to 

a function of the same items may provide biased diagnostic performance estimates. We 

evaluated frequency of symptom endorsement for each depression scale among participants 

identified with MSD symptoms using that scale. To estimate the strength of epidemiologic 

relationships between IPV (experienced before 6 weeks postpartum), social support (during 

pregnancy) and postpartum MSD symptoms. We fit generalized linear regression models 

with binomial family, log link, clustered by facility. Estimates were adjusted for pre-

specified confounders (age, marital status, household crowding, and social support or IPV). 

Analyses were conducted in Stata 15.

Ethical considerations

The study protocol, informed consent forms, and data collection tools were approved 

by the Kenyatta National Hospital-University of Nairobi Ethics Research Committee and 

University of Washington Human Subjects Review Committee. All participants provided 

written informed consent.

Role of funding sources

This work was supported by the National Institute of Allergy and Infectious Disease (R01 

AI125498 to GJS), the Eunice Kennedy Shriver National Institute of Child Health and 
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Human Development (F31HD101149 to AL, R01HD100201 to JP and R01 HD094630 to 

GJS). All grants were externally peer reviewed for scientific quality. The funding agencies 

had no role in the writing of the manuscript or the decision to submit it for publication.

Results

Population characteristics

The 3,605 study participants who attended both the enrollment and six week postpartum 

visits and were included in this study. Median age was 24 years (interquartile range [IQR]: 

21–29), the vast majority (86%, 3069) married or cohabiting with their partner, and only 8% 

(284) were currently in school (Table 1). About 15% (523) of the women were employed 

and 10% (371) experienced household crowding defined as over three people per room in 

their residence (Melki et al., 2004). Median social support score was 76 (IQR: 63–88); 36% 

(1262) women experienced low social support. One in ten women (10%, 368) reported IPV 

during pregnancy or early postpartum.

Prevalence of MSD symptoms and agreement between screening scales

Frequency of moderate-to-severe depressive symptoms detected in early postpartum varied 

by tool. The highest frequency was measured using the CESD-10 where 12.6% (391/3098, 

95% confidence interval [CI]: 7.3%−20.8%) of participants had MSD symptoms. The 

EPDS identified 9.2% (326/3533, 95% CI: 5.9 %−14.2%) of participants as having MSD 

symptoms. About 4.9% (176/3576, 95% CI: 2.6 %−9.1%) of participants had MSD 

symptoms with the PHQ-2 and 3.2% had MSD symptoms using the PHQ-9 (74/2328, 95% 

CI: 1.6%−6.0%). The differences in frequency of MSD symptoms between each pair of 

scales were statistically significant (p≤0.0 5) (Figure 1).

Only 0.6% (13/2328, 95% CI: 0.2%−1.5%) of participants had MSD symptoms in early 

postpartum in every scale; 17.8% (643/3605, 95% CI: 11.4%−26.8%) had MSD symptoms 

in at least one scale. There was fair to moderate agreement between tools for classification 

of MSD symptoms (“Fair”: 0.2 −0.4, “Moderate”: 0.4 −0.6). Between the EPDS and PHQ-2, 

Cohen’s kappa coefficient was 0.2 20; between the PHQ-9 and EPDS kappa was 0.246, 

and between the PHQ-9 and CESD-10 it was 0.257. Kappa was 0.269 between the PHQ-2 

and CESD-10, 0.369 between the CESD-10 and EPDS, and 0.543 between the PHQ-9 and 

PHQ-2.

Diagnostic performance compared to MDD

Among those with depressive symptom information in all four scales (n=2328), about 1.7% 

(n=39, 95% CI: 0.8%−3.4%) had probable MDD in early postpartum using the algorithm 

to estimate MDD (Figure 1). In area under the receiver operating characteristic curve 

(AUROC) comparisons against probable MDD, the CESD-10 had an AUROC of 0.82; 

sensitivity 50%, specificity 91% at a score of ≥10. The EPDS had an AUROC of 0.75; 

42% sensitivity, 92% specificity at a score of ≥13. Both scales demonstrated satisfactory 

diagnostic performance compared to probable MDD classification with the PHQ-9 algorithm 

(Figure 2).
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Symptomatology

In our assessment of symptom endorsement among women with MSD symptoms defined by 

each tool, we found that the three longer scales (CESD-10, EPDS, PHQ-9) identified similar 

symptoms of feeling overwhelmed (“Everything was an effort” [92%], “Things were getting 

on top of me” [98%]) or having low energy (“feeling tired or having little energy” [96%]) 

as the most common among postpartum Kenyan women. A related symptom of anhedonia, 

or inability to feel pleasure, was the most common symptom reported by those with MSD 

symptoms defined by the PHQ-2 (92%). The remaining symptoms ranked differently by 

scale (Figure 3).

Detection of associations with known predictor

We found intimate partner violence experienced prior to 6 weeks postpartum was associated 

with MSD symptoms in early postpartum using each scale. The strength of association 

varied between scales when symptoms of MSD was defined using the screening thresholds 

recommended by tool developers. The strongest association was detected by the EPDS 

where those reporting IPV were 2.5-times more likely to experience MSD symptoms than 

those not reporting IPV. With the PHQ-2, risk for MSD symptoms among those exposed 

to IPV was 2.3-times higher than those not exposed. Experiencing IPV put women at 1.9-

times higher risk for MSD symptoms in early postpartum with the CESD-10 and 1.8-times 

higher risk with the PHQ-9 compared to those without IPV. Relationships were robust to 

adjustment for pre-specified confounders.

Low social support during pregnancy also put women at twice the risk of MSD symptoms 

in early postpartum as measured with the CESD-10 and 1.5-times higher risk of MSD 

symptoms measured with the PHQ-2 (Figure 4). This relationship was not significant 

with MSD symptoms in the PHQ-9 or EPDS. Statistical significance was maintained after 

adjustment for confounders with MSD symptoms in the CESD10 (p=0.002), yet not the 

PHQ-2 (p=0.116). When we evaluated social support as a continuous score, we found a 

1-unit increase in social support was statistically significantly associated with lower risk 

of MSD in the CESD-10 (RR:0.97, 95% CI:0.97–0.99, p<0.001), which was robust to 

confounding adjustment (aRR: 0.98, 95% CI: 0.97–0.99, p<0.001). We saw a trend toward 

significance when MSD was defined by the PHQ-2 (RR:0.98, 95% CI:0.97–1.00, p=0.101), 

yet not the PHQ-9 (RR:0.99, 95% CI:0.98–1.01, p=0.765) or the EPDS (0.99, 95% CI:0.97–

1.01, p=0.184).

Sensitivity analyses

In sensitivity analyses, we repeated all assessments using higher severity-level cut-points. 

We used cut-points of EPDS≥15, PHQ-9≥15, and CESD-10≥15 and did not repeat analyses 

for PHQ-2 since higher severity cut-points are not standard. Results from all analyses 

were consistent with our main findings. Prevalence patterns and kappa agreement did not 

appreciably change. Sensitivity decreased (40%) and specificity increased (100%) for both 

the CESD-10 and EPDS in ROC curve analyses at the revised cut-points. Symptomatology 

did not meaningfully change; the magnitude of effects of IPV and social support on 

postpartum depressive symptoms was higher, with wider 95% confidence intervals which 

encompassed original estimates of MSD symptoms. We repeated all analyses among the 
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subset of participants with depressive symptom data in all scales (n=2328). Results for MSD 

prevalence, diagnostic performance, and symptomatology did not change meaningfully. 

Cofactor associations were no longer statistically significant, likely due to insufficient 

power.

Discussion

Main findings

In this comparative evaluation of four commonly used depression screening scales in a 

large cohort of postpartum Kenyan women, we found that the CESD-10, EPDS, PHQ-9, 

and PHQ-2 varied widely in detection of moderate-to-severe depressive symptoms. Only 

about 2% of Kenyan women had MSD detected by all four scales. Depressive symptoms 

reported most frequently by women with MSD differed, indicating that scales identified 

women with different manifestations of depressive symptoms, potentially explaining the 

lack of strong agreement between scales. Our evaluation of the known epidemiologic 

relationships between IPV, social support, and postpartum MSD symptoms showed 

significant associations with moderate differences in strength of association between the 

scales. The CESD-10 and EPDS demonstrated high diagnostic performance to identify 

probable MDD, however these results should be interpreted with caution due to our use 

of a non-ideal reference standard. To our knowledge, this is the first study to compare the 

prevalence of MSD between the CESD-10, EPDS, PHQ-9, and PHQ-2 in a large cohort 

of postpartum African women. Our results highlight tradeoffs for tool selection which has 

implications for research and practice.

Interpretation

Prevalence of MSD symptoms in early postpartum ranged from 3%−13% depending on the 

depression screening scale used. As such, agreement between every pair of scales based on 

Cohen’s kappa was also only slight-to-moderate. Our prevalence estimates are consistent 

with prevalence estimates in similar research and clinical settings of SSA (Dadi et al., 2020; 

Tsai et al., 2013). A recent systematic review and meta-analysis of postnatal depression 

in Africa revealed a pooled prevalence of 16.8% and yielded prevalence estimates similar 

to those in our study with specific depression screening tools: 21.4% with CESD-10 in 

Zimbabwe, 9.2% with EPDS in Sudan, and 7.0% with PHQ-9 in Ghana (Dadi et al., 2020). 

To date, most studies have estimated prevalence of MSD symptoms using a single screening 

scale. Our study was unique in concurrently assessing 4 tools and demonstrated up to a 

2-fold difference in prevalence of depression between scales.

Our findings suggest that variability in depression prevalence observed between studies 

may be a result of different scales used in assessing depression (Dadi et al., 2020; Tsai 

et al., 2013). These differences have implications for who receives more-intensive (e.g., 

referral to specialized psychiatric care) versus less-intensive (e.g., psychological support, 

self-help messages) mental health intervention within health systems. The PHQ-9 would 

result in the lowest number of referrals for higher-intensity services (32 per 1000 women 

screened), referrals with the PHQ-2 would also be low (49 per 1000 women screened), 

while the CESD-10 scale would produce the highest volume (126 referrals per 1000 
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women screened). Multi-stage screening approaches that utilize brief and longer depression 

screening scales, may help optimize allocation of available resources for maternal mental 

health in low-resource settings (World Health Organization, 2016). The WHO recommends 

task-shifted depression evaluation by non-specialized healthcare providers through two 

screening questions consistent with the PHQ-2, followed by more comprehensive questions 

similar to the PHQ-9 (mhGAP approach) (World Health Organization, 2016). Our results 

support this approach in MCH settings.

We found slight-to-moderate agreement between scales. A prior study that evaluated 

agreement between the EPDS and PHQ-9 depression scales among 1500 pregnant women 

in Peru similarly found moderate agreement (kappa=0.36). We found higher agreement 

between PHQ-2 and PHQ-9 than a prior study (kappa 0.17) comparing PHQ-2 and PHQ-9 

in 218 American pregnant women (Smith et al., 2010). Differences in agreement between 

scales illustrate the varied domains assessed by each scale, which would result in differences 

in numbers of women referred, but also in which women would be referred.

The CESD-10 and EPDS both demonstrated strong diagnostic performance with high 

sensitivity, specificity, and AUROC for MSD symptoms compared to probable MDD. Of 

note, the reference standard for probable MDD used in this analysis was the PHQ-9 scoring 

algorithm for DSM-V classification of probable MDD (Kroenke and Spitzer, 2002). The 

PHQ-9 algorithm approach was originally developed as a rapid, self-report version of the 

Primary Care Evaluation of Mental Disorders (PRIME-MD) that could be used to efficiently 

classify probable MDD (Kroenke and Spitzer, 2002). It has also been a reference standard 

in diagnostic validation studies for depression screening tools when physician-led clinical 

diagnostic interviews were not available (Corson et al., 2004; Kroenke et al., 2009). Since 

the PHQ-9 and PHQ-2 screening scores are comprised of the same items used to define the 

MDD algorithm, we did not perform ROC analyses comparing the PHQ-9 and PHQ-2 to the 

MDD reference standard. Overall, the CESD-10 demonstrated high sensitivity, specificity, 

and AUROC (0.82), while the EPDS had lower sensitivity yet was very accurate in 

distinguishing non-cases (AUROC: 0.75), yet these results should be interpreted cautiously 

due to our use of a non-ideal reference standard. A more formal diagnostic performance 

comparison which utilizes a diagnostic interview as the reference standard is needed to more 

rigorously evaluate the performance of these scales among perinatal African women.

All tools have been separately validated in at least one study in either African perinatal 

(EPDS (Chibanda et al., 2010), PHQ-9 (Weobong et al., 2009)) or general populations 

(CESD-10 (Baron et al., 2017), PHQ-2 (Gelaye et al., 2016)). To ensure those who 

would benefit from more intensive psychosocial treatment are not missed due to a false 

negative result, high sensitivity is important. In parallel, optimal specificity is necessary 

to avoid misallocation of higher-intensity, specialized provider time to individuals with a 

false positive screening result (Thombs and Ziegelstein, 2013). In clinical settings which 

rely on task-shifted mental health screening and service provision, the ideal balance 

between sensitivity and specificity may be influenced by available interventions, costs, 

and accessibility (Agency for Healthcare Research and Quality, 2013). Accepting a loss 

in sensitivity to ensure high specificity may help optimize resource allocation (Agency for 

Healthcare Research and Quality, 2013).
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We found significant associations between MSD symptoms and IPV using all four screening 

tools, consistent with the published literature (Devries et al., 2013). The association 

was the strongest with EPDS (RR: 2.5) and lowest with PHQ-9 (relative risk: 1.8). We 

also saw differences in effect size and statistical significance for relationships between 

MSD symptoms and social support. Our observation of varied strength of association has 

implications for interpreting epidemiologic studies that assess cofactors of MSD symptoms 

using different screening tools. The variation in prevalence estimates for MSD symptoms 

across the scales contributes to differences in relationships with cofactors, thus differences in 

such relationships between studies should not be over-interpreted.

Strengths

Our data was collected in a large (n>3000), multisite randomized cluster trial and 

included multiple commonly used depressive symptom scales validated in African settings. 

Participants were followed overt time, establishing temporality of relationships between 

cofactors and depression. This is the first study to directly compare the performance of the 

CESD-10, EPDS, PHQ-9, and PHQ-2 in a large cohort of postpartum African women.

Limitations

The PrIMA RCT did not enroll women living with HIV based on the main aim of evaluating 

HIV prevention strategies, which limits generalizability of our findings in settings with high 

HIV prevalence. Our study did not include clinical diagnosis of MDD by a specialized 

clinician, instead we used provisional diagnosis of probable MDD classified by the PHQ-9 

algorithm as a reference standard in diagnostic performance evaluations (Kroenke and 

Spitzer, 2002). This method allows use of PHQ-9 items for provisional MDD classification 

in the absence of clinical evaluation and has been used previously to evaluate diagnostic 

performance of depression screening tools (Corson et al., 2004; Kroenke et al., 2009).

Conclusion

Depression screening tools varied in detection of moderate-to-severe depressive symptoms 

in early postpartum between four depression screening instruments used among perinatal 

populations worldwide: CESD-10, EPDS, PHQ-9, and PHQ-2. These depression tools had 

moderate differences in symptomatology and strength of association with intimate partner 

violence and social support. We also saw moderate differences in diagnostic performance 

between the CESD-10 and EPDS compared to PHQ-9 algorithm for MDD. All scales 

performed well, and the PHQ-2 emerged as the depression screening tool that would 

balance low referral burden to the health system, while maintaining valid estimates of known 

epidemiologic relationships. Additionally, the brevity of the PHQ-2 as a two-item scale has 

advantages for application in maternal child health clinics. These results support the WHO 

recommendation for multi-stage screening with PHQ-2 followed by administration of a 

longer depression screening scale. Overall, our findings have implications for tool selection 

in research and clinical practice addressing depression among pregnant and postpartum 

women in sub-Saharan African settings.
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Highlights

• We compared four depression scales (EPDS, PHQ-9/−2, CESD-10) in 

postpartum women

• Scales had differences in diagnostic yield and epidemiologic associations

• Experts speculate perinatal depression estimates differ across studies due to 

tools used

• We confirm this with empiric data about tool influence on depression 

estimates

• PHQ-2 may provide optimal features for wide-scale use in maternal child 

health
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Figure 1. 
Comparing frequency of moderate-to-severe depressive symptoms using four depression 

screening scales among postpartum Kenyan women
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Figure 2. 
Comparing diagnostic performance of the CESD-10 and EPDS depression scales among 

postpartum Kenyan women (n=2328)
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Figure 3. 
Symptom endorsement for four depression scales among postpartum Kenyan women with 

MSD
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Figure 4. 
Epidemiologic associations between intimate partner violence and low social support with 

MSD symptoms among postpartum Kenyan women
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Table 1.

Characteristics of PrIMA participants followed through six weeks postpartum

Characteristic Overall (n=3605)

Demographic characteristics N N or median % or IQR

Age (years) 3603 24 21–29

Adolescents and young adults (<25 years) 3603 1991 55∙3%

Married/living with a partner 3562 3069 86∙2%

Currently in school 3552 284 8∙0%

Completed education (years) 3524 10 8–12

Regularly employed 3552 523 14∙7%

Household crowding (>3 people/room) 3567 371 10∙4%

Pregnancy history

Gestational age at enrollment (weeks) 3585 24 20–29

Ever pregnant before 3588 2750 76∙6%

Number of pregnancies 3593 2 2–3

Partnership and sexual behavior characteristics

Partner age difference >10 years* 2772 450 16∙2%

Partner HIV-positive* 3318 172 5∙2%

Partner HIV status unknown 3605 963 26∙7%

Self-perceived HIV risk (within next year) “Extremely/very likely” 3583 1701 47∙5%

Transactional sex ever in last 6 mo. 3587 59 1∙6%

Forced to have sex against her will ever in last 6 mo. 3587 191 5∙3%

Psychosocial characteristics

Ever drink alcohol 3574 140 3∙9%

Social support score
a 3517 76 63–88

Low social support (MOS-SSS score <72) 3517 1262 35∙9%

Intimate partner violence 
b
 (HITS score ≥10)

3578 368 10∙3%

*
Among those with a current partner

a
We evaluated social support using the 18-item Medical Outcomes Study social support score (MOS-SSS), defining low social support as scores 

below 72 (Low social support: MOS-SSS score score <72 = “Yes”, MOS-SSS score ≥ 72 = “No”)

b
We evaluated intimate partner violence using the 4-item Hurt, Insult, Threaten, and Scream scale (HITS), defining intimate partner violence as 

scores of 10 and above (IPV: HITS score ≥10 = “Yes”, HITS score <10 = “No”)
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