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Abstract
Depression is often underdiagnosed and undertreated in primary care settings, particularly in
developing countries. This is, in part, due to challenges resulting from a lack of skilled mental
health workers, stigma associated with mental illness, and lack of cross-culturally validated
screening instruments. We conducted this study to evaluate the reliability and validity of the
Patient Health Questionnaire-9 (PHQ-9) questionnaire as a screen for diagnosing major depressive
disorder among adults in Ethiopia, the second most populous country in sub-Saharan Africa. A
total of 926 adults attending outpatient departments in a major referral hospital in Ethiopia
participated in this study. We assessed criterion validity and performance characteristics against an
independent, blinded, and psychiatrist administered semi-structured Schedules for Clinical
Assessment in Neuropsychiatry (SCAN) interview. Overall, the PHQ-9 items showed good
internal (Cronbach's alpha=0.85) and test re-test reliability (intraclass correlation
coefficient=0.92). A factor analysis confirmed a 1-factor structure. Receiver Operating
Characteristics (ROC) analysis showed that a PHQ-9 threshold score of 10 offered optimal
discriminatory power with respect to diagnosis of MDD via the clinical interview
(sensitivity=86% and specificity=67%). The PHQ-9 appears to be a reliable and valid instrument
that may be used to diagnose major depressive disorders among Ethiopian adults.
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1. Introduction
Globally, mental health problems account for 13% of the total burden of disease and 31% of
all years lived with disability (WHO, 2004). Mental health problems in developing countries
are largely overlooked despite their high prevalence, their economic impact on families and
communities, and their contribution to long-term disability (Patel et al., 2008b, Patel and
Prince, 2010, Wig, 2000). According to World Health Organization (WHO) estimates, major
depressive disorder (MDD) is projected to become the leading cause of disability and the
second leading contributor to the global burden of disease by 2020 (WHO, 2004). MDD is
associated with decreased quality of life, functional decline, healthcare utilization, and
increased mortality (Broadhead et al., 1990, Lowe et al., 2004, Simon et al., 1995).
However, its diagnosis and treatment remains low in developing countries due, in part, to the
lack of skilled mental health workers, stigma associated with mental illness, lack of cross-
culturally validated screening and diagnostic instruments, and the prominence of somatic
presentations of mental disorders (Patel et al., 2008a, Patel and Sartorius, 2008, Wig, 2000).

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 (Ngoma et al., 2003). Effective treatment of
MDD requires accurate detection and diagnosis (Liu et al., 2011), which requires access to
and systematic use of valid screening and diagnostic instruments.

A number of questionnaires are used to screen for MDD in both primary care and general
population studies in North American and European settings (Bhugra, 2006, Bhui and
Bhugra, 1997, Kroenke et al., 2001b, Mastrogianni and Bhugra, 2003). The Patient Health
Questionnaire-9 (PHQ-9), a brief 9-item questionnaire designed to detect MDD according to
the criteria from the Diagnostic and Statistical Manual for Mental Disorders (DSM-IV)
(American Psychiatric and American Psychiatric Association. Task Force on, 2000), has
been widely used in clinical and population-based studies across the globe as a screening
and diagnostic instrument (Kroenke et al., 2001a, Spitzer et al., 2000). Additionally, the
PHQ-9 has been endorsed as a valuable tool for the screening and management of MDD
(Kroenke et al., 2001b). The instrument can be used to generate a diagnosis of MDD
(dichotomous), as well as a continuous symptom score that may be used to monitor
depression severity and patients' response to treatment (Kroenke et al., 2001b). Importantly,
the PHQ-9 is a freely available, easy to understand, simple to score questionnaire that can be
useful in resource limited settings of sub-Saharan African countries where administering
comprehensive structured or semi-structured screening instruments can be a challenge.

To date, only three investigative teams have published studies documenting the
psychometric properties of the PHQ-9 used in sub-Saharan African populations (Adewuya et
al., 2006, Monahan et al., 2009, Omoro et al., 2006); and none of these studies were
conducted in Ethiopia. Ethiopia, with a population of 84 million, is the second most
populous country in sub-Saharan Africa. The country is undergoing social and economic
changes that are predicted to have detrimental population level health effects including
increased burden of chronic diseases, particularly among urban dwelling individuals.
Although Ethiopia is one of the world's oldest civilizations with rich natural and mineral
resources, it is also one of the poorest countries and has one of the fastest rates of urban
growth in the world (Bank, 2012). Ethiopia also represents one of the leading countries of
origin for African-born immigrants in the United States (Capps et al., 2011). Therefore, we
conducted this study to evaluate the reliability and validity of an Amharic language version
of the PHQ-9 against a psychiatrist-administered Schedules for Clinical Assessment in
Neuropsychiatry (SCAN) (Rashid et al., 1996) reference/gold standard among urban
dwelling Ethiopian adults. Specifically, we sought to evaluate the construct and criterion

Gelaye et al. Page 2

Psychiatry Res. Author manuscript; available in PMC 2014 December 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



validity of the Amharic version of PHQ-9 for detecting an MDD diagnosis against a SCAN
reference standard administered by a psychiatrist also in Amharic. We further sought to
assess the optimal cut-off points for discrimination between participants with and without
MDD using the PHQ-9 instrument. Additionally, we evaluated the structure of the PHQ-9
questionnaire using a contemporary item response theory, the Rasch Analysis. Finally, we
conducted a sub-group analysis to examine the extent to which use of the PHQ-9
questionnaire promotes under or over detection of MDD according to participants' socio-
demographic characteristics.

2. Methods and Materials
2.1. Study Participants

A total of 926 adults (≥ 18 years of age) attending outpatient departments in Saint Paul
General Specialized Hospital in Addis Ababa, Ethiopia were invited to participate in the
study. Saint Paul Hospital is a referral and teaching hospital under the Ethiopian Federal
Ministry of Health. The hospital was established to serve the economically underprivileged
population, providing services free of charge to about 75% of its patients. Data collection
was conducted between July and December, 2011. 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 and 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.

2.2 Study Procedures
We used a two-stage study design where participants were first interviewed by research
nurses using the PHQ-9 questionnaire. On average it took five minutes to administer and
score the PHQ-9 questionnaire. Then, on the same day, participants were interviewed using
the SCAN questionnaire by licensed psychiatrists who were blind to PHQ-9 results. On
average, it took 25 minutes to administer the SCAN depression interview module. During
the PHQ-9 interview, we collected other general information including demographic
characteristics, behavioral risk factors, and self-reported health status (WHO, 2008).
Additionally we collected information concerning self-reported quality of life using the
WHO Quality of Life (WHO-QOL) questionnaire.

2.2.1 Screening Test—The PHQ-9 is a 9-item depression screening and diagnostic
questionnaire for MDD based on DSM-IV criteria (Kroenke et al., 2001b, Spitzer et al.,
1999). The PHQ-9, 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 (Kessler et al., 2008, Kinder et al., 2004). 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: 1) anhedonia, 2) depressed mood, 3) insomnia or hypersomnia, 4) fatigue or loss of
energy, 5) appetite disturbances, 6) guilt or worthlessness, 7) diminished ability to think or
concentrate, 8) psychomotor agitation or retardation, and 9) suicidal thoughts. Scores for
each item range from 0 (“not at all”) to 3 “nearly every day” with a total score ranging from
0 to 27 (APA, 1994, Kroenke et al., 2001b, Spitzer et al., 1999). The PHQ-9 contains one
additional item (item 10) which assesses functional impairment, also based on a three point
scale (not difficult at all, somewhat difficult, very difficult and extremely difficult (APA,
1994, Kroenke et al., 2001b, Spitzer et al., 1999). We examined several methods of
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depression screening using the PHQ-9. First we examined the validity based on the total
score of the nine items. Next, similar to prior studies (Fann et al., 2005), we examined the
validity using a categorical algorithm.

2.2.2 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 (Aboraya et al., 1998, Wing et al., 1990). The SCAN diagnostic interview, comprised
of 28 modules, gives flexibility for diagnosing a number of mental disorders based on DSM-
IV diagnostic criteria (Aboraya et al., 1998). In this study, we used the instrument's
depression module. The depression module has been reported to have good psychometric
properties in diverse populations and in multiple languages (Alem et al., 2004, Cheng et al.,
2001, Krisanaprakornkit et al., 2006). Notably, the Amharic version of the SCAN including
the depression module was shown to feasible and reliable tool in Ethiopia (percent
agreement 93.0 with kappa=0.80) among Ethiopians (Alem et al., 2004).

2.2.3 Two-stage Sample Selection—As noted earlier, we used a two-stage design in
which all participants who screened positive for depression on the PHQ-9 questionnaire, as
well as a randomly selected sub-group of participants who screened negative for depression,
were referred for clinical diagnostic interview. The SCAN diagnostic interview was
conducted, within the same day, by psychiatrists who were blinded to the PHQ-9
questionnaire outcome. For the purpose of this selection, based on prior literature (Kroenke
et al., 2001b), we defined positive screening for depression as having a score of ≥10 on
PHQ-9. Following the PHQ-9 interview a total of 384 participants were invited to
participate in the SCAN diagnostic interview (178 who screened positive 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).

2.3 Statistical Analyses
First, we assessed data collection instruments manually for quality and completeness using
range, plausibility, and cross-validation checks confirming all data were logical. We used
Epi-Info software (Version 3.3.2) for data entry. We performed double data entry for a
sample of completed questionnaires. After data checking and cleaning, entered data were
transferred to Stata 11.0 software (Statacorp, College Station, TX) for statistical analyses.

2.3.1 Reliability—We assessed reliability using a number of agreement and consistency
indices. Specifically, Cronbach's alpha was computed to assess the internal consistency of
items in the PHQ-9 scale. We also computed interclass correlation coefficients to assess the
test-retest reliability of PHQ-9 total scores among 5% of the study participants who
completed two questionnaires on the same day.

2.3.2 Construct validity—We evaluated the construct validity, how the PHQ-9
instrument measures the underlying construct (depression), (Moller-Leimkuhler) using two
approaches. First, we completed a factor analysis to assess whether a single-factor model
could be generated among the nine items of PHQ-9 as reported by others (Thompson, 2004,
Yu et al., 2012). Prior to performing factor analysis, we assessed the suitability of the data
for performing factor analysis. This analysis showed that it is appropriate to proceed with
factor analysis (Bartlett's test of sphericity (p<0.001), and the Kaiser-Meyer-Olkin measure
of sampling adequacy=0.818). We then used the scree plot, presenting the eigenvalues
associated with each factor, to identify the number of meaningful factors. Factors with
eigenvalues >1 were assumed to be meaningful and were retained for rotation. Factors with
small eigenvalues were not retained. Some investigators have noted that the PHQ-9 items
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may be inter-correlated with each other; hence we applied the promax oblique rotation
procedure to estimate factor correlations.

Second, we used the WHO-QOL questionnaire to evaluate the construct validity of the
PHQ-9 questionnaire. 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 (Saxena
et al., 2001). The instrument has been widely used globally including in sub-Saharan Africa
(Saxena et al., 2001). We used the abbreviated version of WHO-QOL (i.e., 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 (Hyphantis et al., 2011,
Omoro et al., 2006), we hypothesized that lower WHO-QOL scores would be associated
with higher PHQ-9 scores. We used Student's T-test to compare mean WHO-QOL scores for
those classified as depressed and not depressed according to the PHQ-9 questionnaire.

2.3.3 Criterion Validity—We assessed the criterion validity by determining the
concordance between the PHQ-9 score and a psychiatrist diagnosis of MDD using the
SCAN. We computed the following parameters: sensitivity, specificity, positive likelihood
ratio, negative likelihood ratio, positive predictive values, and negative predictive values for
the presence or absence of MDD (Zhou et al., 2011). Additionally, to identify the best
PHQ-9 cut-off score to use in depression screening of Amharic-speaking adults, 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 (Zhou et al., 2011). Additionally, we calculated the Youden Index as
an additional metric for cut off decision (Youden, 1950). The Youden index is a function of
sensitivity and specificity calculated as the (sensitivity + specificity − 1). The range of the
index is 0 to 100 when converted to percentages. Although there are not established values
of Youden Index, values above 50% are generally considered acceptable values of
diagnostic accuracy (Zhou, 2011).

Because of cost and time restrictions, we employed a two-stage design where a subset of
participants screened with the PHQ-9 was assessed by a licensed psychiatrist using the
SCAN depression module. Given the likelihood of referral or verification bias, we
implemented two analytical strategies to assess and correct for bias introduced as a result of
our study design. First, we computed the psychometric properties of the PHQ-9 by
excluding all participants with unknown true depression status (i.e., those not selected for a
psychiatrist administered diagnostic interview using the SCAN depression module) from
analyses (Zhou et al., 2011). Then, we evaluated the Begg and Greenes adjusted estimates of
psychometric properties and confidence intervals (Begg and Greenes, 1983, Carpenter and
Bithell, 2000, Pepe, 2003, Zhou et al., 2011). Estimates generated from this analysis are
corrected for verification bias.

2.3.4 Rating Scale Analysis—We performed a Rasch analysis to evaluate the extent to
which items from the PHQ-9 are reliable and valid in detecting MDD. We used mean square
infit and outfit values to determine how well individual PHQ-9 items fit the Rasch model.
(Cook et al., 2011, Williams et al., 2009). The infit statistic is a weighted mean square
residual value that is more sensitive to the unexpected response of an individual's ability
level. The outfit statistic is the usual unweighted mean square residual and is more sensitive
to unexpected observations or outliers. High infit and outfit values reflect under fit or lack of
predictability of an item. As a general rule it has been suggested that mean square infit and
outfit values between 0.5-1.5 are acceptable fit to the model(Linacre, 2007). Fit statistics
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>1.5 and <0.5 indicate too much and too little variation in response patterns and should be
considered for removal from the instrument to improve fit. Therefore, we used mean square
infit and outfit criteria of between 0.7-1.4 (more stringent criterion) to test model misfit
(Cook et al., 2011, Williams et al., 2009). In addition to the (mis)fit of the data and the
model, we also evaluated the person and item or Wright map to evaluate the hierarchy of the
item difficulties. The Rasch analysis was completed using the Winsteps Software (version
3.73, Chicago, Illinois) (Linacre, 2007).

2.3.5 Validity of PHQ-9 in Subgroups—We conducted a sub-group analysis in which
we used logistic regression procedures to examine the extent to which use of the PHQ-9
questionnaire promotes under or over detection of MDD vis a vis the diagnostic gold
standard according to participants' demographic characteristics. We first compared the
demographic characteristics of those misidentified as depressed according PHQ-9 (false
positives) relative to those who were correctly classified as not depressed using the gold
standard (true negative). We then compared the demographic characteristics of depressed
patients misidentified as not depressed by PHQ-9 (false negatives) relative to those who
were correctly classified as depressed by the gold standard (true positives).

3. Results
3.1 Participant Characteristics

A summary of selected socio-demographic and lifestyle characteristics of study participants
is presented in Table 1. A total of 926 participants between the ages of 18 and 69 years
(mean age=35 years, standard deviation=11 years) participated in the study. Approximately
4% of participants reported that they are current cigarette smokers and 9.6% of participants
reported consuming at least 1 alcoholic beverage per week. Khat consumption (a green plant
with amphetamine-like effects commonly used as a mild stimulant for social recreation and
to improve work performance in Ethiopia (Belew et al., 2000, Kalix, 1987)) was reported by
5.3% of participants. Demographic characteristics, smoking behavior, alcohol consumption,
and Khat consumption were similar in all participants and those who were referred for
verification of psychiatric diagnoses.

Distributions of socio-demographic and lifestyle characteristics according to participants'
MDD status, based on a psychiatrist diagnosis made using the SCAN depression module, are
presented in Table 2. A total of 46 patients fulfilled the DSM-IV criteria for MDD when
interviewed by a psychiatrist using the SCAN depression module. Women were more likely
to be diagnosed with MDD (14.4%; 95%CI 11.5-17.4%) than men (6.0%; 95%CI 5.4-6.5%).
Overall, participants diagnosed with MDD, as compared with those not diagnosed, were
more likely to have lower educational attainment, to be divorced or widowed, and to report
poor physical and mental health status. PHQ-9 scores were higher among depressed
individuals (median=13; intraquartile range (Haro et al.)=10-18) compared to the non-
depressed individuals (median=8; IQR=4-12) (Figure 1).

3.2 Reliability and item analysis
The reliability coefficient, Cronbach's alpha for the PHQ-9 total score was 0.81 (0.82 among
women and 0.79 among men) (Table 3). The correlations between nine items of the PHQ-9
and the total scores ranged from 0.57 to 0.75, and all correlations were statistically
significant (all 2-tailed p-values <0.01). Depressed mood and feeling bad about oneself were
the two most frequently endorsed items. Conversely, having trouble falling or staying asleep
was the item least frequently endorsed by study participants. The test-retest reliability
intraclass correlation coefficient of the PHQ-9 total score was 0.92 (0.91 among men and
0.93 among women).
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3.3 Construct Validity
The results of the factor analysis showed that a rotated factor solution for the PHQ-9 (Table
4) contained one factor with eigenvalues >1.0, which accounted for 69.8% of the variance.
Item loadings ranged from 0.39 to 0.78 (Table 4). These values suggest that depressed mood
and feeling bad about self were most strongly related to the underlying construct. For both
of these variables the correlation between the item and the construct was >0.70. Suicidal
thoughts, lethargy and anhedonia were the next set of items strongly related to the
underlying construct. For all of these variables the correlations between PHQ-9 items and
the construct were all > 0.60.

The WHO-QOL scores for each domain are indicated in Table 5. Overall, mean WHO-QOL
scores for women and men with MDD were similar for each domain. Across all domains,
mean WHO-QOL scores for those classified as depressed were statistically significantly
lower than those not depressed in the total sample and within sex-specific comparisons. For
instance, for psychological domain participants with MDD, compared to non-depressed,
were more likely to have lower mean WHO-QOL scores (42.3 (SD=15.8) versus 60.7
(SD=16.3), p<0.001).

3.4 Criterion Validity
The optimal cut point for maximizing the sensitivity of the PHQ-9 without loss of specificity
was a score of ≥10. At this cut point, the sensitivity and specificity were 86.2% (95%CI:
77.5-92.4%) and 67.3% (95%CI: 61.3-72.9%), respectively. After adjusting for verification
bias the PHQ-9 had a sensitivity of 71.1% (95%CI: 61.2-83.9%) and a specificity of 76.6%
(95%CI: 74.8-79.5%) for detecting MDD. The positive predictive value was 23.0% (95%CI:
18.3-28.6%) for detecting major depression on SCAN, and the negative predictive value was
96.4% (95%CI: 94.7-97.6%) with positive likelihood ratio of 3.0 (95%CI: 2.5-3.6) and a
negative likelihood ratio of 0.4 (95% CI: 0.3-0.6).

Using a screening criteria of at least 5 PHQ-9 symptoms present at least several days or
more over the last two weeks, with at least one of the symptoms being a cardinal symptom
(i.e., anhedonia or depressed mood), was found to have a lower sensitivity (78.3%) but
better specificity (64.0%) while providing a positive predictive value of 24.0% and a
negative predictive value of 95.3%. Using the 2-item screening method that uses the first
two DSM-IV cardinal symptoms (i.e. anhedonia or depressed mood) present at least several
days or more during the last week provided similar sensitivity (78.3%) and specificity
(54.9%).

The AUC under the ROC curve for detecting MDD at a PHQ-9 score of nine or higher was
0.77 (95% CI: 0.68–0.85), and the SE was 0.043 (P<0.0001). After adjusting for verification
bias, the AUC increased to 0.82 (95% CI: 0.78–0.86), and the SE was 0.023 (P<0.0001).

3.5 Rasch Scale Analysis
Table 7 indicates the item fit summary statistics for PHQ-9 using the Rasch analysis. The
item difficulties ranged from 58.6 “feeling tired or low energy” (i.e., easier to endorse for
participants) to 77.0 “thoughts of suicide” (i.e., difficult to endorse). None of the items
misfit the model according to criteria set a priori with infit mean square values ranging from
0.81 to 1.24 and outfit mean square values ranging from 0.71 to 1.26. Finally, the separation
index of PHQ-9, the ability to discriminate between participants who were depressed and
those who were not, was within acceptable range.
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3.6 Validity of PHQ-9 in Population Subgroups
Participants with higher educational status were less likely to be misdiagnosed using the
PHQ-9 relative to SCAN diagnosis (OR=0.87; 95%CI: 0.79-0.97). No significant
differences in under or over diagnosis of MDD using the PHQ-9 were noted according to
other socio-demographic characteristics.

4. Discussion
To our knowledge, this is the first validation of an Amharic version of the PHQ-9
questionnaire as a diagnostic tool for MDD among Ethiopians. The estimated prevalence of
MDD (12.6%; 95%CI 9.2-16.1%) found in our study of clinic patients is consistent with
those of previous epidemiologic studies conducted in sub-Saharan Africa (Adewuya et al.,
2006, Monahan et al., 2009) and among clinic patients in the US (Spitzer et al., 2000). When
compared with a criterion gold standard (psychiatrist-administered SCAN diagnosis), the
PHQ-9 has good reliability and validity (sensitivity (86%) and specificity (67%)) for
diagnosing MDD among Ethiopian adults. The internal consistency reliability was also
found to be excellent (ICC=0.92 and Cronbach's alpha=0.81). Our ROC analysis showed
that a threshold of ten on the PHQ-9 was the most appropriate cutoff and offered the optimal
discriminatory power in detecting MDD. In addition, our study provided strong evidence for
the construct validity of the Amharic version of PHQ-9 questionnaire. Finally, the results of
our factor analysis revealed unidimensionality with acceptable factor loadings on a major
core depressive factor and adequate item discrimination values. Our findings are consistent
with reports from community based and hospital based studies conducted globally
(Adewuya et al., 2006, Fann et al., 2005, Huang et al., 2006, Kalpakjian et al., 2009,
Kroenke et al., 2001b, Lotrakul et al., 2008, Monahan et al., 2009, van Steenbergen-
Weijenburg et al., 2010, Yu et al., 2012).

A recent meta-analysis conducted by Manea et al (Manea et al., 2012) found the PHQ-9 to
have acceptable diagnostic properties for detecting MDD for cut-off scores between 8 and
11. In their pooled analysis, the authors reported that specificity estimates summarized
across 11 published studies ranged from 73% (95% CI: 63%–82%) to 96% (95% CI 94%–
97%) for a cut-off scores between 7 and 15. The authors also noted substantial variability in
the sensitivity for cut-off scores between 7 and 15. The sensitivity and specificity of PHQ-9
reported in our study are consistent with those reported by Manea et al (Manea et al., 2012).
Notably, our study findings are comparable to what is reported in other developing
countries. For instance, Lotrakul et al (Lotrakul et al., 2008) in their validation study of the
Thai version of PHQ-9, found the optimal cut-off score of 9 resulted in a sensitivity of 84%
and specificity of 77% when compared to a nurse administered Mini International
Neuropsychiatric Interview (MINI) reference standard. To date, only three, investigative
teams have published studies documenting the validity and reliability of the PHQ-9 when
used in sub-Saharan African populations (Adewuya et al., 2006, Monahan et al., 2009,
Omoro et al., 2006); and none of these included Ethiopians (supplementary table). Of the
three, only one study translated the PHQ-9 instrument into local dialect (Swahili) (Omoro et
al., 2006). Our test-retest reliability of 0.92 for PHQ-9 total score is excellent. This is better
than the three African studies and is comparable to what is reported among US outpatient
samples (Spitzer et al., 2000). Despite differences in population characteristics, sample size,
and study settings, on balance, the findings of our study and those of others (Adewuya et al.,
2006, Monahan et al., 2009, Omoro et al., 2006) consistently document the validity,
reliability and potential benefits of using the PHQ-9 as a depression screening and
diagnostic instrument among sub-Saharan Africans. By employing rigorous methodological
approaches, including using a psychiatrist administered objective diagnosis for MDDs, and
implementation of multiple statistical analytical methods that accounted for verification bias
and other potential limitations, our study adds important new information to the sparse
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research literature concerning the reliability and validity of screening and diagnostic tools
that may be used among sub-Saharan African populations, particularly Ethiopians.

Several investigators have noted that the PHQ-9 items may not accurately capture all
components of MDD (Cook et al., 2011, Williams et al., 2009) in particular cultural
contexts. Hence, in this study, we used the Rasch analysis to corroborate the evidence
suggesting the PHQ-9 questionnaire is a reliable and valid measure of MDD diagnosis. The
results of our Rasch analysis did not detect item misfit using the mean infit and outfit square
criteria set a priori. However, of the PHQ-9 items, we found that feeling tired or having little
energy was easier to endorse (understand) while the question about suicidal thoughts was the
most difficult to endorse. We do not have a clear explanation for this. It is possible that there
may be cultural values and factors, such as stigma, that impact endorsement of certain
depressive symptoms. This question warrants future research. Another important point is
one of the double-barreled items (with polar-opposite symptoms) “sleep disturbance” had
the highest infit index (1.29). As noted by Williams et al (Williams et al., 2009), in their
study among spinal cord injury patients, including items that contain polar opposite
symptom descriptions might be confusing for some subjects and could impact the
psychometric properties of the PHQ-9 (Williams et al., 2009). Investigators were able to
improve the psychometric properties of the PHQ-9 by splitting items and removing those
that misfit the Rasch model (Smith et al., 2009, Williams et al., 2009). Future studies need to
evaluate misfitting among patients of different subgroups. Evaluating the extent to which, if
at all, splitting items improves psychometric properties is also warranted.

The PHQ-9 has been reported to have a single factor in previous studies (Yu et al., 2012).
Our exploratory and confirmatory factor analyses showed that a single factor model exists
among the nine items of the PHQ-9 among Ethiopian adults (Thompson, 2004). This finding
is consistent with prior studies that showed a single factor structure of the PHQ-9 across
participants among Chinese, African Americans, and Non- Hispanic Whites (Huang et al.,
2006, Yu et al., 2012). Our study results showed that depressed mood and feeling bad about
self were most strongly related to the underlying construct—meeting DSM-IV diagnostic
criteria for depression. For both of these items the correlation between the item and the
construct was over 0.70. This means that more than 50% of the variance of these items is
related to the construct underlying these items (depression). It is important to note that
depressed mood is one of the cardinal symptoms of depression, while feeling bad about self
is a secondary diagnostic symptom. Our observations showing strong correlation between
the cardinal symptom and the underlying construct is in agreement with prior reports
(Monahan et al., 2009). A study conducted among Nigerian army personnel found that
factor analysis of PHQ-9 to have acceptable loadings (ranging from 0.43 to 0.63)(Okulate et
al., 2004). Similar findings were reported by Monahan et al (Monahan et al., 2009).
Collectively, our study results and those of others (Thompson, 2004, Yu et al., 2012) support
the thesis that a single-factor structure for the PHQ-9 depressive symptoms can be
generalized to many different populations. Importantly, the PHQ-9 depression questionnaire
appears to be a reliable and valid screening instrument for identifying DSM-IV MDD in
sub-Saharan African populations.

Major strengths of our study include the use of a clinical diagnostic gold standard to assess
validity, the large sample size, and execution of a rigorous analytic plan that assessed the
magnitude and impact of biases on indices used to evaluate the psychometric properties of
the Amharic version of the PHQ-9 questionnaire. Using rigorous methodological approaches
and a psychiatrist administered objective diagnosis; we were able to overcome some of the
previously noted methodological limitations of other studies conducted among African
populations. Our study expands the literature by including assessment of an Amharic version
of the PHQ-9 that may be used in one of the most populous countries in Africa. Some
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caveats, however, 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. In addition, our study was limited to adults. There is
increasing evidence that adolescents are particularly affected by depressive disorders and
thus future studies must evaluate the psychometric properties of the PHQ-9 when used in
these specific populations(Richardson et al., 2010). Second, since the PHQ-9 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 (Marx et al., 2003). The consistency of our study
findings with those of other studies (Okulate et al., 2004, Omoro et al., 2006) and the
psychometric properties of other reliability measures, in part, mitigate this concern. Third,
the PHQ-9 does not make exclusions for physically induced symptoms. Consequently, we
cannot rule out the possibility that our study included some participants with depressive
symptoms secondary to physical illnesses and/or medical effects. The inclusion of such
participants would lead to spuriously elevated prevalence estimates of MDD.

Several mental health advocates have suggested the integration of mental health with
primary health care to adequately address the burden of mental disorders in low and middle
income countries (Patel, 2007). One of the main challenges for such integration has been the
lack of valid and easy to administer screening tools to detect the presence of mental
disorders in primary care settings. Introducing brief screening and diagnostic instruments
such as the PHQ-9 could be one solution to the problem. Indeed, improving the recognition
of depression in clinical populations in low and middle income countries can be
accomplished by the successful adaptation of depression screening instruments and
diagnostic approaches from high income country settings into settings with few resources
and weaker health systems (Patel et al., 2009). The benefits of having well characterized,
reliable and valid screening and diagnostic instruments like the PHQ-9 in low income and
resource limited clinical and research settings are potentially far reaching (Alem, 2001, Giel,
1999). Though depression screening alone is insufficient for addressing growing mental
health care needs in low and middle income settings, given depression is the leading
contributor to global burden of diseases having a valid screening/diagnostic instrument is an
important first step towards addressing a major public health problem. There are cost
effective intervention programs for depression in low income countries where valid
screening instruments could be used to identify appropriate participants (Araya et al., 2003,
Bolton et al., 2003, Patel et al., 2003). Importantly, early identification and proper treatment
can significantly reduce the adverse impact of depression. Monitoring depressive symptoms
using simple screening questionnaires like PHQ-9 that is brief, acceptable, and easy to
administer is an important component of effective mental health treatment (Kroenke et al,
2010).

In conclusion, the PHQ-9 is brief, as well as easy to administer and interpret questionnaire.
These are advantageous for use in resource-constrained settings like Ethiopia. Our results
demonstrated that PHQ-9 is valid and reliable instrument to identify DSM-IV major
depressive disorder among Ethiopian adults. Future studies should assess the responsiveness
and sensitivity of PHQ-9 to treatment in Ethiopia. In addition it would also be useful to
determine what constitutes a minimal clinically important change in the PHQ-9 score in
Ethiopia.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Distribution of PHQ-9 scores according to major depressive disorder status
Box plots comparing PHQ-9 scores among those classified as having major depressive
disorder (right side) and those without depression (left side) based on psychiatrist diagnosed
major depressive disorder using the SCAN depression module. The central box shows the
data between the upper and lower quartiles, with the median represented by the middle line.
The “whiskers” (lines on either side of central box) extend from the upper and lower
quartiles to a distance of 1.5×IQR (interquartile range) away or the most extreme data point
within that range, whichever is smaller.
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Table 1

Characteristics of the entire study population (N=926), and those selected for psychiatrist diagnostic interview
(N=363)

Characteristic All N=926 Diagnostic Interview N=363

N % n %

Mean age (years)* 35.1±1.7 34.9±11.6

Sex

 Women 568 61.3 229 63.1

 Men 358 38.7 134 36.9

Marital status

 Married 486 52.5 186 51.3

 Never married 293 31.6 109 30.0

 Other 147 15.9 68 18.7

Education

 ≤ Primary (1-6 years) 400 43.2 169 46.6

 Secondary (7-12 years) 322 34.8 124 34.2

 College graduate 204 22.0 70 19.3

Religion

 Orthodox Christian 692 74.3 278 76.6

 Protestant 122 13.2 48 13.2

 Muslim 98 10.6 31 8.5

 Other 14 1.5 6 1.6

Smoking status

 Never 802 86.6 310 85.4

 Former 88 9.5 41 11.3

 Current 36 3.9 12 3.3

Alcohol consumption past year

 Non-drinker 528 57.0 209 57.6

 Less than once a month 309 33.4 119 32.8

 ≥ 1 day a week 89 9.6 35 9.6

Khat consumption

 None 679 73.7 261 71.9

 Former 198 21.4 89 24.5

 Current 49 5.3 13 3.6

*
Mean ± standard deviation (SD)
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Table 2

Characteristics of the study population according psychiatrist diagnosed major depressive disorder status

Characteristic Depressed N= 46 Non-depressed N=317 P-value

% %

Age (years), Mean± SD 33.7 ± 9.6 35.1 ± 11.9 0.448

Sex

 Women 80.4 60.6 0.001

 Men 19.6 39.4

Marital status

 Married 36.9 53.3 <0.001

 Never married 28.3 30.3

 Other 34.8 16.4

Education

 ≤ Primary (1-6) 52.2 45.7 0.425

 Secondary (7-12) 30.4 34.7

 College graduate 17.4 19.6

Smoking status

 Never 78.3 86.4 0.329

 Former 17.4 10.4

 Current 4.3 3.2

Alcohol consumption past year

 Non-drinker 73.9 55.2 0.060

 Less than once a month 21.7 34.4

 ≥ 1 day a week 4.4 10.4

Khat chewing

 None 69.6 72.3 0.623

 Former 2.2 3.8

 Current 28.2 23.9

Self-reported physical health

 Excellent/very good/good 36.9 47.9 0.002

 Poor/fair 63.1 52.1

Self-reported mental health

 Excellent/very good/good 34.8 56.2 0.007

 Poor/fair 65.2 43.8
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Table 3

PHQ-9 item level values and item-total correlations

PHQ-9 item Corrected item-total correlation Alpha if item deleted

Little interest or pleasure in doing things 0.62 0.77

Feeling down, depressed, or hopeless 0.74 0.75

Trouble falling or staying asleep 0.52 0.79

Feeling tired or having little energy 0.64 0.78

Poor appetite or overeating 0.54 0.79

Feeling bad about self 0.72 0.75

Trouble concentrating 0.56 0.78

Moving or speaking slowly 0.55 0.78

Thoughts of being better off dead 0.641 0.77

*
Overall Chronbach's Alpha = 0.81
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Table 4

Factor analysis of depressive symptoms using the PHQ-9 questionnaire

Factor Loadings

Depressive symptoms Factor 1

Little interest or pleasure in doing things 0.55

Feeling down, depressed, or hopeless 0.78

Trouble falling or staying asleep 0.39

Feeling tired or having little energy 0.57

Poor appetite or overeating 0.45

Feeling bad about self 0.72

Trouble concentrating 0.48

Moving or speaking slowly 0.51

Thoughts of being better off dead 0.58

Eigenvalue 2.96

% Variance 69.8
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Table 7

Item fit statistics and misfit order for the four category of the PHQ-9 questionnaire using the Rasch Analysis

PHQ-9 item Measure Fit statistics

Infit mean square Outfit mean square

Low energy -0.83 0.98 1.04

Anhedonia -0.37 0.93 1.03

Depressed mood -0.34 0.81 0.74

Feelings of worthlessness or guilt -0.04 0.83 0.71

Appetite disturbances -0.02 1.17 1.23

Sleep disturbances 0.06 1.29 1.26

Trouble concentrating 0.18 1.23 1.15

Psychomotor agitation/retardation 0.65 1.15 0.96

Suicidal thoughts 0.72 1.04 0.78
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