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Abstract

Background—The Patient Health Questionnaire-2 (PHQ-2) is an ultra-brief questionnaire 

widely used by researchers and clinicians to detect major depressive disorder (MDD). Despite its 

individual and societal impact, MDD is often undetected and untreated particularly among sub-

Saharan Africans. We conducted this study to evaluate the reliability and validity of using the 

PHQ-2 as a screen for MDD among Ethiopian adults.

Methods—A total of 926 adults attending outpatient departments in a major referral hospital in 

Addis Ababa, Ethiopia participated in this study. Construct validity was assessed by examining 

associations of PHQ-2 scores with World Health Organization Quality of Life (WHO-QOL) 

domains. We assessed criterion validity and performance characteristics against an independent, 

blinded, and psychiatrist administered semi-structured Schedules for Clinical Assessment in 

Neuropsychiatry (SCAN) interview using measures of sensitivity, specificity and receiver 

operating characteristics (ROC) curves.

Results—The PHQ-2 items showed good reliability (intraclass correlation coefficient=0.92). 

Quality of life, as reflected by subscale scores for four WHO-QOL domains, was significantly 

lower among patients with increasing PHQ-2 scores demonstrating good construct validity. ROC 

analysis and Youden Index showed that a PHQ-2 threshold score of 3 offered optimal 
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discriminatory power with respect to the diagnosis of MDD via the clinical interview 

(sensitivity=74% and specificity=60%).

Conclusion—The Amharic language version of the PHQ-2 had good sensitivity and fair 

specificity for detecting MDD compared against a psychiatrist administered SCAN diagnosis. This 

study provides evidence for the PHQ-2 as a reliable and valid ultra-brief screening tool for initial 

identification of MDD.
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Introduction

Major depressive disorder (MDD) is a major contributor to the global burden of disease and 

the leading cause of disability affecting some 350 million individuals worldwide [1]. 

Untreated MDD creates substantial health, economic and social burden for affected 

individuals and their families, where MDD is associated with mortality [2], cardiovascular 

diseases [3], HIV/AIDS [4] healthcare utilization, functional decline, and decreased quality 

of life [5–7]. In many low- and middle-income countries (LAMICs) MDD is highly 

prevalent but often under-detected and under-treated [8], in part due to the lack of skilled 

mental health workers, diagnostic screening instruments, as well as the stigma associated 

with mental illness [9–11]. There is a well-established body of evidence indicating the use of 

brief screening instruments for MDD, particularly in communities where limited health 

professionals are available. One of the most widely used MDD screening instruments is the 

Patient Health Questionnaire-9 (PHQ-9), a 9 item brief screener with excellent reliability 

and validity in cross-cultural settings [12–14].

An even shorter, two-item measure (the PHQ–2), consisting of the two cardinal symptoms of 

depression (depressed mood and anhedonia) has also been shown to be an excellent 

screening tool for MDD [15, 16]. However, few have evaluated the applicability of the 

PHQ-2 in LAMICs [17–19], and only three investigative teams have assessed the instrument 

among sub-Saharan African populations [19–21]. Therefore, the purpose of this study is to 

assess the validity of the PHQ-2 against a psychiatrist-administered Schedules for Clinical 

Assessment in Neuropsychiatry (SCAN) [22] reference/gold standard among urban dwelling 

Ethiopian adults. Ethiopia, with a growing population of over 84 million, is a country that is 

undergoing social and economic changes with increased burden of chronic diseases, 

particularly among urban dwelling individuals [14].

Methods and Materials

Adults (≥ 18 years of age) attending outpatient departments in St. Paul General Specialized 

Hospital in Addis Ababa, Ethiopia were invited to participate in the study by research 

nurses. Using an approach and recruitment script, a research nurse member approached and 

invited participants when they checked in for their appointment at the hospital. The hospital 

is the second largest public hospital in Ethiopia and serves as a referral and teaching hospital 

under the Ethiopian Federal Ministry of Health. Data collection was conducted between July 
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and December 2011. Study personnel included research nurses with public health training. 

Prior to the start of the study, research nurses were trained for four days on the contents of 

the questionnaire, ethical conduct of human subjects research, and data collection 

techniques. All study participants provided informed consent. All research protocols were 

approved by the Institutional Review Boards of Addis Continental Institute of Public Health, 

Addis Ababa, Ethiopia and the Human Subjects Division at the University of Washington, 

USA.

Study Procedures

We used a two-stage study design where participants were first interviewed by research 

nurses using nine depression screening questions from PHQ-9. Those who screened positive 

for depression on initial interview (i.e., positive on PHQ-9), as well as a randomly selected 

subgroup of participants who screened negative for depression (i.e., screen negative on 

PHQ-9) were invited for a diagnostic interview with a psychiatrist who was blinded to the 

PHQ-9 screening outcome. A total of 384 participants were invited to participate in the 

SCAN diagnostic interview (178 who screened positive on the PHQ-9 and 276 who screened 

negative on the PHQ-9) and 363 of them agreed to do so (94% of selected positive screens 

and 95% of selected negative screens). Those who refused to participate in the diagnostic 

interview cited reasons such as lack of time to do a follow-up interview with the psychiatrist. 

During the interview, we collected other general information including demographic 

characteristics, behavioral risk factors, and self-reported health status. Additionally, we 

collected information concerning self-reported quality of life using the WHO Quality of Life 

(WHO-QOL) questionnaire.

The Patient Health Questionnaire-2 (PHQ-2)

The PHQ-2 is comprised of the first two items of the PHQ-9, which is the full screening 

instrument for depressive disorders. As part of the original PHQ-9 validation [14], the 

PHQ-2, originally written in English, was translated into Amharic (the official language of 

Ethiopia) by the lead author. To ensure proper expression and conceptualization of 

terminologies in local contexts, we used a standard approach of iterative back translation by 

panels of bilingual experts [23, 24]. The translated version was back-translated and modified 

until the back-translated version was comparable with the original English version. Each 

question requires participants to rate the frequency of a depressive symptom experienced in 

the two weeks prior to evaluation. These items include: “Having little interest or pleasure in 

doing things” and “feeling down, depressed, or hopeless.” Scores for each item range from 0 

“not at all” to 3 “nearly every day” with a total score ranging from 0 to 6. Scores of ≥3 have 

been recommended to identify cases positive for MDD [16].

Diagnostic Interview

The SCAN is a semi-structured clinical interview developed by the WHO for use by trained 

clinicians to diagnose psychiatric disorders among adults [25, 26]. The SCAN diagnostic 

interview, comprised of 28 modules, gives flexibility for diagnosing a number of mental 

disorders based on DSM-IV diagnostic criteria [25]. In this study, we used the instrument’s 
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depression module. The depression module has been reported to have good psychometric 

properties in diverse populations and in multiple languages [27–29]. Of note, the Amharic 

version of the SCAN including the depression module was shown to be a feasible and 

reliable tool in Ethiopia (percent agreement 93.0 with kappa=0.80) among Ethiopians [27]. 

On the basis of earlier reports, we elected to use the psychiatrist administered interview 

(using SCAN) as the reference (or gold) standard against which we would test the reliability 

and validity of the PHQ-2 as a diagnostic and screening questionnaire for MDD among 

Ethiopians.

Statistical Analyses

First, we computed interclass correlation coefficients to assess the test-retest reliability of 

PHQ-2 instrument among 5% of the study participants who completed two questionnaires 

on the same day. Next, we used the WHO-QOL questionnaire to evaluate the construct 

validity of the PHQ-2 instrument. The WHO-QOL is a cross-cultural assessment tool that 

captures an individual’s perception of their position in life in the context of culture and value 

systems in which they live and in relation to their goals, expectations, standards and 

concerns [30]. The instrument has been widely used globally including in sub-Saharan 

Africa [30]. This study used an abbreviated version of WHO-QOL (also known as 

WHOQOL-BREF) which has 26 items that cover four domains: physical health, 

psychological health, social relationships, and environment. The overall percentile score for 

each domain ranges from 0% (very poor) to 100% (very good). Since prior research has 

shown statistically significant associations between depression and quality of life [31, 32], 

we hypothesized that lower WHO-QOL scores would be associated with higher PHQ-2 

scores.

Convergent validity was measured using Pearson’s correlation between the PHQ-2 and 

PHQ-9. Finally, we assessed the criterion validity by determining the concordance between 

the PHQ-2 score and a psychiatrist diagnosis of MDD using the SCAN. Parameters 

computed were: sensitivity, specificity, positive likelihood ratio, negative likelihood ratio, 

positive predictive values, and negative predictive values for the presence or absence of 

MDD. Additionally, to identify the best PHQ-2 cut-off score to use in depression screening, 

we completed receiver operating characteristic (ROC) curve analyses to identify optimal 

balance of sensitivity and specificity, area under the ROC curve (AUC) and its 

nonparametric 95% CI [33]. Additionally, we calculated the Youden Index, a metric used for 

identifying an optimum cut-off score for screening test [34]. The Youden index is a function 

of sensitivity and specificity calculated as the (sensitivity + specificity − 1). The range of the 

index is from 0 to 1 with the higher values designating an optimum cut-of[34]f.

Results

A summary of selected socio-demographic and lifestyle characteristic of the study sample is 

presented in Table 1. A total of 926 participants between the ages of 18 and 69 years (mean 

age=35 years, standard deviation (SD)±11.7 years) participated in the study. The majority of 

participants were women (61%), married (52.3%) and with less than high school education 

(78%). Approximately 4% of participants reported that they were current smokers, 5.3 % 
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chewed khat and 9.6% reported consuming at least one alcoholic beverage per week. Nearly 

44% of participants reported having a fair or poor physical health status, while 33% reported 

poor mental health status. Selected socio-demographic and lifestyle characteristics of those 

participants with SCAN interview (N=363) is also presented in Table 1.

As shown in Table 2, across all domains, mean WHO-QOL scores decreased with increasing 

PHQ-2 total score. The highest correlation between PHQ-2 and WHO-QOL was observed 

for psychological domain (r=−0.51, p<0.01) with the other domains having similar 

correlations of about r=0.35 (p-value<0.01). In addition, higher levels of depressive 

symptom severity using the PHQ-2 scores were highly correlated with PHQ-9 scores 

(r=0.80, p<0.001) demonstrating convergent validity. However, due to the two identical 

items, this correlation coefficient might be especially high. The test-retest reliability 

intraclass correlation coefficient of the PHQ-9 total score was 0.92.

We next evaluated the psychometric properties of the PHQ-2 using the SCAN diagnosis as a 

gold standard (Table 3). The optimal cut point for maximizing the sensitivity of the PHQ-2 

without loss of specificity was a score of ≥3. At this cut point, the PHQ-2 had a sensitivity of 

73.9% (95% CI: 61.3–72.9%) and a specificity of 59.6% (95% CI: 61.3–72.9%). The area 

under the ROC curve (AUC) for detecting MDD at this cut off was 0.72 (95% CI: 0.64–

0.79) (Supplemental Figure 1).

Discussion

Our results provided evidence that the Amharic version of the PHQ-2 is a tool with good 

construct validity and high reliability (intraclass correlation coefficient=0.92) among 

Ethiopian adults. Lower quality of life scores across physical, psychological, social 

relationship and environmental domains were noted with increasing PHQ-2 scores 

demonstrating good construct validity of PHQ-2. ROC analysis and Youden Index showed 

that compared to psychiatrist-administered SCAN reference standard, the PHQ-2 had good 

sensitivity (74%) and fair specificity (60%) with respect to diagnosis of MDD at a cut-off 

score of ≥3. However, other cut-off scores might be used if the main emphasis of a study is 

for either higher sensitivity or higher specificity. In a clinical settings, a good screening 

instrument should have a high sensitivity with an acceptable specificity in order to avoid 

missing MDD cases.

The PHQ-2 was most successful at identifying a person without MDD (with a good negative 

predictive value of 94%). In other words, a person who was identified as non-depressed 

using PHQ-2 had 94% probability of not having MDD diagnosis using SCAN. However, a 

person who was identified as depressed using PHQ-2 had 21% (PPV) chance of having 

MDD diagnosis using SCAN. The low PPV might due to the low prevalence of MDD in our 

study population. The positive likelihood ratio commonly considered to “rule in disease” of 

the PHQ-2 was 1.8. The negative LR commonly considered to “rule out of disease” was 0.6. 

This means that clinically in a similar outpatient setting, patients with MDD are 1.8-times 

more likely to have a PHQ-2 score ≥ 3 compared to patients without MDD. Similarly 

patients without MDD are 1.7 (1/0.6) times more likely to have negative test results using 

PHQ-2 compared to those with MDD.
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Kroenke et al, in their original validation study of PHQ-2, found that at a cut point of 3, the 

PHQ-2 has a sensitivity of 83% and a specificity of 90% [16]. The performance 

characteristics reported in our study are lower than the original validation study [16] but 

higher than prior studies conducted among other sub-Saharan African populations [20, 21]. 

Bhana et al, in their study among chronic care patients attending primary health facilities in 

South Africa, found a sensitivity of 39.0% and as specificity of 91.7% [21] while a better 

sensitivity (80.5%) and satisfactory specificity (57.5) was noted at a cutoff of 1. In their 

study among rural residents of Butajira, Ethiopia, Hanlon et al found a sensitivity of 33% 

and specificity of 93.1% at a cutoff of 3 and sensitivity of 83.3% and specificity of 60.8% at 

a cutoff of 1 [20]. Finally, Monahan et al among HIV/AIDS patients in Western Kenya found 

the PHQ-2 to have good construct validity and reliability for assessing MDD although the 

criterion validity was not established in this study using a gold standard [19]. Despite 

differences in population characteristics, sample size, and study settings, on balance, the 

findings of our study and those of others document the potential benefits of using the PHQ-2 

as a first screening tool among sub-Saharan Africans [16, 19–21].

Consistent with the WHO Mental Health Gap Action Programme (mhGAP), the Ethiopian 

Federal Ministry of Health recently developed a National Mental Health Strategy that 

outlines decentralized and integrating mental health services into primary health care level 

[35]. As part of this national strategy, brief screening instruments for common mental health 

disorders are particularly needed in primary health care settings. The integration of mental 

health in to primary health care is one of the widely suggested strategies to adequately 

address the burden of mental disorders in LAMICs [36]. Our study findings provide 

evidence for utility of the PHQ-2 questionnaire as a first screening tool for the early 

detection of MDD particularity in such an integrated mental health service system where 

administration of the PHQ-9 is feasible. The PHQ-9 would still be the preferred instrument 

to diagnoses MDD, monitor depression severity and evaluate patients’ response to treatment 

[14] as we have demonstrated its reliability and validity for MDD diagnosis among 

Ethiopian adults [14]. As a clinical approach in this study population sequential screening 

where the PHQ-2 can be used as an initial screener followed by the PHQ-9 if the results of 

the PHQ-2 are positive might be a good strategy for detecting MDD.

There are some caveats that must be considered when interpreting the results of our study. 

First, our study was conducted in an urban hospital; therefore, the result may not be 

generalizable to populations in rural and remote areas. Second, since the PHQ-2 

questionnaire and the SCAN diagnostic interview were conducted during the same day, it is 

possible that the short time interval between the two interviews administration created 

carryover or recall effects and increased the reliability [37]. The consistency of our study 

findings with those of other studies [16, 19–21] and the psychometric properties of other 

reliability measures, in part, mitigate this concern. Finally depression screening alone is 

insufficient for addressing growing mental health care needs in LAMICs settings although 

having a valid screening instrument is an important first step towards addressing them.

In summary our study provides evidence to support the use of an Amharic version of PHQ-2 

for depression screening. The strong construct and good criterion validity of the PHQ-2 

make it an attractive ultra-brief screening questionnaire to be used widely at the primary 
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health care level. This finding is particularly important given that studies conducted in sub-

Saharan Africa among primary health clinic patients show that 20–30% of such patients 

present with MDD and other psychiatric disorders as the primary or secondary reason for 

seeking medical care [38]. Access to and systematic use of ultra-brief screeners in primary 

care settings simplifies depression screening and enhances routine use in clinical settings 

where mental health care is integrated. The use of ultra-brief screeners such as the PHQ-2 is 

only the first step in identifying patients with MDD for further investigation and initiation of 

appropriate treatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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