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Abstract

Background: In Uganda, depression is a major public health issue because of its direct disease
burden and as a risk factor and co-morbidity for other pervasive health issues. Psychometric
assessment of translated depression measures is critical to public health planning to ensure

proper screening, surveillance, and treatment of depression and related outcomes. We examined
aspects of the validity and reliability of the Patient Health Questionnaire-9 (PHQ-9) translated into
Luganda and Runyoro in a large population-based cohort of Ugandan adolescents and adults.

Methods: Data from the ongoing open cohort AMBSO Population Health Surveillance study
were analyzed from the Wakiso and Hoima districts in Uganda. Descriptive statistics were
calculated for the overall sample and stratified by translated language. Construct validity was
assessed for each translated scale using confirmatory factor analysis for ordinal data. The internal
consistency of each translated scale was assessed using Cronbach’s alpha, McDonald’s omega
total and omega hierarchical.
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Results: Compared to the Runyoro-speaking subsample from Hoima (n=2297), participants

in the Luganda-speaking subsample from Wakiso (n=672) were older (27 vs 21 years, p <

0.01) and a greater proportion were female (62% vs. 55%, p < 0.01). The Luganda-translated
PHQ-9 had a sample mean of 3.46 (SD=3.26), supported a single-factor structure (RMSEA=0.05,
CFI=0.96, TL1=0.94), and demonstrated satisfactory internal consistency (Cronbach’s alpha=0.73,
McDonald’s omega total=0.76, McDonald’s omega hierarchical=0.53). The Runyoro-translated
PHQ-9 had a comparable sample mean of 3.58 (SD=3.00), also supported a one-factor

structure (RMSEA=0.08, CFI=0.92, TL1=0.90), and demonstrated satisfactory internal consistency
(Cronbach’s alpha=0.72, McDonald’s omega total=0.76, McDonald’s omega hierarchical=0.57).

Conclusions: Our preliminary findings indicate that the Luganda and Runyoro translations of
the PHQ-9 had satisfactory construct validity and internal consistency in our sample of Ugandan
adolescents and adults. Future studies should expand on this promising work by assessing
additional psychometric characteristics of these translated measures in other communities in
Uganda.
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Introduction

Depressive disorders (e.g., major depressive disorder [MDD], dysthymia) affect over 264
million people globally [1]. While MDD is a mood disorder characterized by persistent
feelings of sadness, manifestations and severity of depression symptomology vary from
person to person. Underlying causes of depression are not fully understood but have

been attributed to a combination of genetic, biological, behavioral, psychological and
environmental factors [2]. Depression can be a debilitating illness, with 5.45% of the total
years lived with disability (YLD, a standardized metric used to measure disease morbidity)
attributed to it globally [3]. In its most severe form, depression can lead to intentional self-
harm and loss of life by suicide; neurobiological processes and genetic factors predisposing
an individual to increased risk of suicide are not well understood [4]. Although depression
is common worldwide, individuals residing in low- and middle-income countries (LMIC)
experience a greater burden of risk factors for depression (e.g., poverty and food insecurity)
and are more likely to go untreated due to mental health stigma and limited access to mental
health services [5, 6].

In sub-Saharan Africa (SSA), depression is the leading cause of YLD [7]. The estimated
prevalence of depression in SSA ranges from 2—-6% in the general population aged 15-49
years [3] and is significantly higher (up to 37%) among persons living with HIV (PLWH)
[8]. Depression is a major public health issue because of its direct disease burden and

as a risk factor and co-morbidity for other pervasive health issues including alcohol and
other substance use disorders, HIV infection, intimate partner violence, and other chronic
diseases [9]. In recent decades, understanding the epidemiology and burden of depression
has become increasingly prioritized in SSA given its important role in shaping health
outcomes, including risk of HIV acquisition [10] and HIV care and treatment outcomes [11].
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However, resources devoted to mental health surveillance and service delivery are limited as
other health issues continue to take precedence in this resource-constrained setting [5].

The Patient Health Questionnaire-9 (PHQ-9) depression scale [12, 13] was originally
developed in English for self-administered use in clinical settings in the United States [14].
While the initial validation study determined that the PHQ-9 measured a single underlying
construct of depression, [14] subsequent studies conducted in the United States found mixed
results regarding the scale’s factor structure [15, 16]. A systematic review of translated
versions of the PHQ-9 in LMICs found that 43% of studies evaluated the scale’s construct
validity, with most reporting a single- or two-factor structure [17]. In SSA, the PHQ-9 has
been translated into multiple languages and implemented in various settings including South
Africa [18], Uganda [19-23], Rwanda [24], Kenya [25], Nigeria [26], Ethiopia [27, 28],
Tanzania [29], Cameroon [30], Ghana and Céte d’Ivoire [31]. Some of these studies have
reported psychometric characteristics of their respective translated PHQ-9 scales [18-21,
23-27, 32-35].

Although English is the national language of Uganda, it is neither the first nor the

common local language of many Ugandans. The most widely spoken indigenous language in
Uganda is Luganda, which is spoken by approximately 17% of the population [36]. Several
studies have utilized the Luganda-translated PHQ-9 to screen for depression in the general
population [19, 20], PLWH [21, 22], and female sex workers [23]. However, few assessed
the scale’s psychometric properties. Nakku et al (2016) assessed the sensitivity, specificity,
and positive predictive value of the translated PHQ-9 among a sample of individuals
attending rural primary clinics in eastern Uganda [19]. and also used the optimum cut-off
for probable depression in a community sample in the same district [20]. Wagner et al
(2017) and Ortblad et al (2020) used a cut-off score for probable depression identified
from previous psychometric research of the PHQ-9 elsewhere in SSA [22, 23] but did not
examine the validity or reliability of the translated scale in their samples.

Rigorous psychometric research of depression measures is critical to public health planning
efforts because it allows for more accurate estimates of disease burden which can guide
resource allocation in resource-constrained settings like SSA. Prior PHQ-9 translation and
psychometric assessment efforts in Uganda have been in Luganda since it is the most widely
spoken non-English language. However, Uganda is home to a diverse ethnic landscape

and many languages are spoken throughout the country. In Midwestern Uganda (where

the Banyoro people reside), Runyoro is the dominant language (spoken by ~670,000
Ugandans) [37]. To inform mental health needs in Uganda, it is important to have an
accurate estimate of the burden of depression, including among those who speak languages
other than Luganda or English. In this study, we examined aspects of the validity and
reliability of the PHQ-9 translated in Luganda and Runyoro in a large population-based
cohort of Ugandans residing in the Wakiso and Hoima districts, respectively. Both districts
are located in regions of Uganda that experience a high burden of HIV (6%-8%) [38] and
qualitative research in both areas suggests that mental distress and mental health disorders
are common [39]. Considering that mental health assessment tools can perform differently
in varying languages, we examined certain psychometric properties of the Luganda- and
Runyoro-translated PHQ-9 scales separately. We theorized a priori that the translated scales
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would be unidimensional in both languages, given findings from previous studies in SSA
[24, 25, 32-35]. We also hypothesized that the translated scales would have good internal
consistency in both study samples. The present study provides valuable insight pertaining
to the performance of the PHQ-9 in two Ugandan languages and the estimated burden of
depression in a large, generalizable sample of Ugandans.

2. Methods and Materials

2.1 Study Population and Setting

This analysis includes data collected from the baseline round (May 2018-July 2019) of

the Africa Medical and Behavioural Sciences Organization (AMBSO) Population Health
Surveillance (APHS) study, which is an ongoing open cohort longitudinal mixed methods
study implemented in Uganda. The primary aim of the APHS study is to monitor trends in
infectious and non-communicable diseases, preventative as well as risk health behaviors, and
family and population structures in the general population. The quantitative component of
the APHS study is conducted continuously, with each subsequent round of data collection
beginning immediately after the conclusion of the preceding round. At the beginning of
every round, a household census is first conducted to enumerate the population in each
study community and collect household sociodemographic information on all household
members. Individuals who are eligible for survey participation are initially contacted via a
hand delivered invitation with a follow-up call placed to those who do not reply. Individuals
who participate and complete the survey, are asked to invite any remaining eligible persons
in their household in a third attempt to reach eligible community members. Prior to
participation, written informed consent (or assent for minors) is obtained for all participants.
As previously described, [39] all census participants in enumerated households aged 13—

80 years were eligible (i.e., met inclusion criteria) for participation in the quantitative
baseline survey, which consisted of a structured questionnaire and collection of biological
specimens for HIV and other sexually transmitted infections (STI) testing. The baseline
round of the APHS was conducted in six communities across two districts in Central

and Midwestern Uganda (i.e., Wakiso and Hoima). Study communities were selected to
represent the diverse community types that comprise the districts (i.e., an urban, peri-urban,
and rural community in each district) to improve generalizability of the study findings to the
broader context of Uganda. Participants in this ongoing study are followed up every 12-18
months for subsequent APHS data collection rounds. The study was approved by the Clarke
International University-Research Ethics Committee (CIU-REC) in Uganda and the Uganda
National Council for Science and Technology (UNCST).

The PHQ-9 was incorporated into the survey after data collection was initiated. As such, the
sample included in this analysis is restricted to participants from the four communities (one
urban community in the Wakiso district and three communities in the Hoima district) who
were administered the survey that included the PHQ-9 from September 2018 to July 2019.

2.2 Data Collection

The survey was translated into Luganda and Runyoro (Table 1) by qualified and trained
social workers fluent in each language and designated by the Common European Framework
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(CEFR) as C1 and C2 proficient English speakers. Data collection occurred in the most
widely spoken local language (i.e., Luganda in the Wakiso district and Runyoro in the
Hoima district). All data were collected in-person through one-on-one interviews which
typically lasted 50-70 minutes. Data were collected by experienced research assistants
who were trained in research ethics and fluent in the local language of each community.
Participants were compensated for their time and travel costs with 7,000 UGX ($1.85 USD
at the time of data collection) and 3,000 UGX ($0.79 USD at the time of data collection).

2.2.1 Depression.—Depression refers to persistent feelings of sadness affecting one’s
thoughts, actions, and behaviors. Depressive symptoms were measured using the 9-item
PHQ-9 with 4-point Likert-type responses (0=not at all, 1=several days, 2=more than

half the days, 3=nearly every day, Table 1). The scale items reflect both somatic and
non-somatic (cognitive) symptomology as well as a single item measuring suicidal ideation,
and were based on the version of the Diagnostic and Statistical Manual of Mental
Disorders used at the time of the scale’s development (i.e., DSM-1V) [40]. A summed
score was calculated from item responses, with higher scores indicating more depressive
symptomology (range=0-27). For additional descriptive purposes, PHQ-9 scores were
categorized using previously established cutoff values (i.e., 0—4=no depressive symptoms,
5-9=mild depressive symptoms, 10=moderate/severe depressive symptoms) [14].

2.2.2 Sociodemographics.—Age, sex, level of education (i.e., no formal schooling
through post-college apprenticeship), and frequency of alcohol use (past 12 months) were
collected as self-reported measures. District (i.e., Wakiso or Hoima) and community type
(i.e., urban, peri-urban or rural) were determined by household location. HIV serostatus

was determined through HIV testing (Determine™ HIV-1/2 Strip, Abbott Laboratories),
followed by a confirmatory test using an HIV 1/2 STAT-PAK® Assay (Chembio
Laboratories) for positive cases, and an SD Bioline HIV-1/2 3.0 test (Abbott Laboratories) if
the results from the first two tests were inconsistent).

2.3 Statistical Analysis

2.3.1 Sample Characteristics.—Descriptive statistics were calculated for the overall
sample and stratified by translated language (i.e., Luganda-speaking individuals in Wakiso
and Runyoro-speaking individuals in Hoima). Means and medians were used for continuous
variables and statistical comparisons between participants from the two districts were
estimated using two-sided t-tests with unequal variances or Wilcoxon rank-sum test

for independent samples. Frequencies were used to describe categorical variables and
likelihood-ratio Chi-squared tests were used for statistical comparisons between the two
subsamples.

2.3.2 Construct Validity.—Confirmatory factor analysis (CFA) was used to examine
the underlying dimensions explaining the relationships between the items in each translated
PHQ-9 scale. CFA for ordinal data [41, 42] was conducted using the cfa function in the
lavaan package in R [43].We assessed model fit using robust estimators of the Root Mean
Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), and Tucker-Lewis
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Index (TLI), with a RMSEA value less than 0.10, and CFl and TLI values greater than 0.90
suggesting an acceptable fit.

2.3.3 Internal Consistency.—We used three reliability coefficients (i.e., Cronbach’s
alpha, McDonald’s omega total, and McDonald’s omega hierarchical) to provide a more
comprehensive assessment of the internal consistency of each translated scale using the
omega function in the psych package in R [44]. Assessing the scale’s Cronbach’s alpha is
beneficial as it is frequently implemented and allows for comparison with other reported
findings. However, Cronbach’s alpha has some limitations [45, 46] and has been shown
to underestimate [47] or overestimate [48] internal consistency in certain scenarios. As
such, we also assessed McDonald’s omega total and omega hierarchical, which are useful
alternative indicators of reliability that overcome some of the limitations of Cronbach’s
alpha [49, 50].

All analyses were performed in R Studio (Version 3.6.1) or STATA SE (Version 16.1).

3. Results

3.1 Sample Characteristics

In the overall sample (N=2969), participants were on average 23 years old (standard
deviation [SD]=13.91), approximately half were female (57%), 53% reported at least
secondary education, approximately half lived in an urban area (52%), most reported never
drinking alcohol in the past 12 months (71%), and 7% were HIV positive (Table 2).

Compared to the Runyoro-speaking subsample from Hoima (n=2297), participants in the
Luganda-speaking subsample from Wakiso (n=672) were slightly older (aged 27 years
versus aged 21 years, p< 0.01), a greater proportion were female (62% versus 55%, p <
0.01), all were sampled in an urban setting (100% versus 38%, p < 0.01), and a greater
proportion reported never drinking alcohol in the past 12 months (77% versus 69%, p <
0.01, Table 2).

3.2 Psychometric Findings for the Luganda-translated PHQ-9

Participants who completed the Luganda-translated PHQ-9 had an overall sample mean of
3.46 (SD=3.26, Table 2). In terms of item-level characteristics, Items 4 (i.e., “feeling tired or
having little energy”) and 9 (i.e., “thoughts that you would be better off dead or of hurting
yourself in some way”) had the highest and lowest item-level averages, respectively (Table
1). Across items, the magnitude of standard errors increased across increasing threshold
parameters (e.g., Iltem 9 with a standard error of 0.08 for the threshold between response
options 0 and 1 compared to a standard error of 0.20 for the threshold between more severe
response options 2 and 3, Table 3). Over 80% of the sample responded with the lowest
response option (“not at all””) for Items 6 through 9 (i.e., “feeling bad about yourself,”
“trouble concentrating on things,” “moving or speaking slowly,” “thoughts that you might be
better off dead,” Supplementary Table 1). Of the remaining response options, the response
option indicating the most severe depressive symptomology (i.e., “nearly every day”) was
selected by less than 5% of the sample across any of the nine scale items.
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CFA of the PHQ-9 translated in Luganda indicated that a one-factor structure was a
reasonable fit for the data. The factor loadings from the nine scale items ranged from

0.45 to 0.76 (Table 3) and the robust RMSEA, CFI, and TLI values were 0.05, 0.96, and
0.94, respectively. In terms of internal consistency, the PHQ-9 translated in Luganda had a
Cronbach’s alpha, McDonald’s omega total, and omega hierarchical of 0.73, 0.76, and 0.53,
respectively.

3.3 Psychometric Findings for the Runyoro-translated PHQ-9

Participants who completed the Runyoro-translated PHQ-9 had an overall sample mean of
3.58 (SD=3.00, Table 2). In terms of item-specific characteristics, Items 4 (“feeling tired)
and 9 (i.e., “thoughts that you would be better off dead”) also had the highest and lowest
item-level averages, respectively (Table 1). Across all nine items, the magnitude of standard
errors increased across increasing threshold parameters (e.g., Iltem 9 with a standard error of
0.04 for the threshold between response options 0 and 1 compared to a standard error of 0.21
for the threshold between more severe response options 2 and 3, Table 3). Over 80% of the
sample responded with the lowest response option (“not at all””) for Items 6, 8, and 9 (i.e.,
“feeling bad about yourself,” “moving or speaking slowly,” and “thoughts that you might be
better off dead,” Supplementary Table 1). Of the remaining response options, the response
option indicating the most severe depressive symptomology (i.e., “nearly every day”) was
selected by 3% or less of the sample across any of the scale items.

CFA of the PHQ-9 translated in Runyoro also indicated that a single-factor structure was

a reasonable fit for the data. The factor loadings from the nine scale items ranged from

0.45 to 0.73 (Table 3) and the robust RMSEA, CFI, and TLI values were 0.08, 0.92, and
0.90, respectively. In terms of the internal consistency coefficients, the PHQ-9 translated in
Runyoro had a Cronbach’s alpha, McDonald’s omega total, and omega hierarchical of 0.72,
0.76, and 0.57, respectively.

4. Discussion

Our study evaluated certain psychometric properties of the PHQ-9 in Luganda- and
Runyoro-speaking populations in Uganda. We evaluated the prevalence of depressive
symptoms in our samples, assessed construct validity through CFA, and examined the
internal consistency of the translated PHQ-9 scales in both samples. This is the first
psychometric analysis of the PHQ-9 in Runyoro and provides valuable insight into the
performance of this measure in a widely spoken language in Uganda. Furthermore, our work
adds to the limited evidence regarding the performance of the PHQ-9 in Luganda, which is
the most widely spoken language in Uganda.

The PHQ-9 means observed in our Luganda- and Runyoro-speaking samples were
comparable to those reported in studies conducted in Uganda [22], Kenya [34], Ethiopia
[27], and Ghana [51], but were lower than those reported in other studies conducted in
SSA [23-25, 52, 53]. We also observed that the proportion of our sample that would be
classified as moderately or severely depressed was comparable to that reported in another
study conducted among a sample representative of rural communities in Uganda [20].
These consistent findings were expected given that our study populations were sampled to
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represent the overall populations in the districts of Wakiso and Hoima, although they should
be considered preliminary and interpreted with caution given that evaluating appropriate
depression cut-off scores was beyond the scope of this analysis. The observed response
option frequencies were also expected, with a larger proportion of participants endorsing
lower severity depression items. These findings suggest that the lowest item thresholds
were estimated well in our samples, which is beneficial considering that it is important

for psychometric studies to examine the spectrum of depression and provide information
regarding different regions of that continuum. However, as individuals with severe levels

of depression were not well represented in our sample, we were unable to adequately
estimate the performance of items measuring severe depressive symptoms (i.e., Items 7-9).
The notable increase in standard errors across increasing threshold parameters suggests that
while lower depression severity was well estimated in our sample, future studies should
evaluate the performance of the PHQ-9 in samples with a higher expected prevalence of
depression and suicidal ideation (e.g., patients in clinical psychiatric settings). It is also
possible that certain mental health topics (such as suicide) are highly stigmatized in Uganda
[54] and it may be more useful to use idioms in each language that target suicidal ideation
but in terms that may be less stigmatizing and more culturally appropriate. Kaiser et al’s
systematic review of the meaning of the widely used idiom “thinking too much” underscores
the heterogeneity of assigned meaning and the underlining constructs that a turn of phrase
can have, which emphasizes the importance of centering questions and word choice in
cultural contexts [55]. Suicidality has been captured in the Luganda-translated MINI among
PLWH in Uganda, suggesting that severe depression can be measured in this population
using translated and adapted measures [56, 57]. While the MINI in its original English form
uses explicit questions regarding suicidality (similar to Item 9 of the PHQ-9), neither study
described their translation process nor provided the translated items. Future work should
examine whether the Luganda-translation of the suicidality item in the MINI was perhaps
culturally adapted to improve performance in ways that can be applied to the PHQ-9 in this
setting.

Our CFA findings indicate that the translated PHQ-9 scales had good construct validity with
one underlying depression construct in each sample. Our findings are comparable to other
studies in Kenya [25, 34], Botswana [32], Ethiopia [33], Rwanda [58],and South Africa [35]
that examined the factor structure of the PHQ-9 in different languages and found that the
scale had a single-factor structure in those settings. Furthermore, the range of factor loadings
observed in our samples were comparable to those reported in studies in Kenya [25] and
South Africa [35]. This suggests that the translated scales performed as designed in two
widely spoken languages in Uganda.

In terms of internal consistency, the Cronbach’s alpha coefficient observed in our sample
was comparable to Cronbach’s alpha estimates reported in studies in South Africa [18],
Kenya [25], Ethiopia [27], as well as Uganda and Zambia [23]. Compared to these studies,
we expanded our assessment of internal consistency by examining alternative measures of
reliability. The observed McDonald’s omega hierarchical coefficient indicated that while
a large proportion of the total variance in our sample was due to one primary factor,

some of the variability observed across items was due to other factors unrelated to the
depression construct. The source of this variability could be due to numerous factors,
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including translational and cultural issues affecting the meaning and interpretation of items.
The reliability of the translated PHQ-9 scales should be further explored in future work (e.g.,
differential item functioning, inter-rater reliability, test-retest reliability).

Our study has several limitations. First, the one-on-one interviews may have introduced
social desirability bias if participants underreported their depressive symptoms in the
presence of the interviewer. To mitigate this source of bias, interviewers received training
pertaining to mental health and how to foster a non-judgmental environment during

survey administration. Second, data collection in Wakiso was only performed in an urban
community, limiting the generalizability of our findings to peri-urban and rural communities
in the district. Future data from the APHS study should be used to replicate our findings in
a Wakiso sample with more variation in community type. Third, while the mean depression
scores that we observed are consistent with the prevalence of depression in comparable
general populations, we were unable to comprehensively examine the performance of

the items pertaining to more severe depression symptomology because there were not
enough individuals in our sample who endorsed these items (e.g., Iltem 9). Future validation
studies should assess these more severe depression items in samples with higher expected
depression symptomology (e.g., psychiatric samples or highly stigmatized populations with
greater mental disorder burden). Fourth, considering that scale validation was not the
primary aim of the APHS Study, other aspects of the validity and reliability of the translated
PHQ-9 scales (e.g., convergent validity, concurrent validity, test-retest reliability) could not
be evaluated in this sample because those data were not collected. Furthermore, both of our
samples consisted of predominately younger individuals with only 35 and 116 individuals
aged 50 years or older in the Runyoro- and Luganda-speaking samples, respectively. We
were unable to examine construct validity across age categories given these sample size
limitations, and this should be explored in future research. Despite these limitations, our
preliminary findings provide important information pertaining to the construct validity and
internal consistency of the Luganda- and Runyoro-translated PHQ-9, an important step
towards obtaining accurate estimates of the disease burden of depression in among Luganda
and Runyoro speaking Ugandans. Four percent of Uganda’s healthcare budget is allocated
to mental health services [59], and although Uganda’s healthcare delivery is generally
decentralized, the bulk of mental health resources are allocated to the national referral
hospital in Kampala [60]. Accurate estimates of the prevalence of depression in the general
population can inform both the need to increase the proportion of the healthcare budget
allocated to mental health services as well as where (i.e., which clinical facilities and
communities) mental health care service scale-up is most needed. Future studies should
expand upon our work and evaluate other important psychometric properties of these
scales in Luganda and Runyoro, including identifying optimum cut-off scores for probable
depression and referral for care.

5. Conclusions

Accurate estimates of the burden of disease attributable to depression in Uganda are critical
to resource allocation and the scale up of mental health services. In Uganda and SSA more
broadly, mental health services are limited with small proportions of the overall public
health budget set aside for mental health service delivery. Accurately quantifying the burden
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of depression can inform and facilitate re-allocation of funds to meet the public health need.
The present study provides important preliminary information regarding the performance of
the PHQ-9 in two widely spoken languages in Uganda, including one language (Runyoro)
in which the measure had not been previously translated. We provide estimates for

the prevalence of depressive symptomology in a generalizable community sample and
describe the construct validity and internal consistency of the PHQ-9 in two languages.

The preliminary findings regarding construct validity suggest that the Luganda- and
Runyoro-translated PHQ-9 may be good measures for depression in comparable samples

of Ugandans. Future work should assess different aspects of the validity of the translated
PHQ-9 scales in this setting, which can be facilitated by including additional measures (e.g.,
other depression or related mental health measures) in future rounds of data collection.
These future efforts could establish PHQ-9 translations that are culturally appropriate and
allow for precise, real-time screening of depression and referral for treatment. Psychometric
assessment of these translated scales is also needed in populations with higher levels of
depression to assess how the items measuring severe depressive symptoms perform in this
setting.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This work was supported by National Institute of Alcohol Abuse and Alcoholism [grant F31AA028198-01], which
provided protected time to develop this manuscript. Funding for the PHS study was supported by the Uro Care Ltd.
and Africa Medical and Behavioral Organization’s (AMBSO) self-generated research fund.

References

1. Disease GBD, Injury I, and Prevalence C, Global, regional, and national incidence, prevalence, and
years lived with disability for 354 diseases and injuries for 195 countries and territories, 1990-2017:
a systematic analysis for the Global Burden of Disease Study 2017. Lancet, 2018. 392(10159): p.
1789-1858. [PubMed: 30496104]

2. The National Institute of Mental Health. Depression Februaruy 2018 November 9, 2018]; Available
from: https://www.nimh.nih.gov/health/topics/depression/index.shtml.

3. Global Health Data Exchange (GHDx) 2019, Institute for Health Metrics and Evaluation: Seattle,
WA.

4. De Berardis D, et al. , Eradicating Suicide at Its Roots: Preclinical Bases and Clinical Evidence of
the Efficacy of Ketamine in the Treatment of Suicidal Behaviors. Int J Mol Sci, 2018. 19(10).

5. Patel V, et al. , The Lancet Commission on global mental health and sustainable development. The
Lancet, 2018. 392(10157): p. 1553-1598.

6. Lund C, et al., Poverty and common mental disorders in low and middle income countries: A
systematic review. Soc Sci Med, 2010. 71(3): p. 517-528. [PubMed: 20621748]

7. Institute for Health Metrics and Evaluation, Global Burden of Disease 2017, University of
Washington: Seattle, Washington.

8. Bigna JJ, et al. , Epidemiology of depressive disorders in people living with HIV in Africa: a
systematic review and meta-analysis: Burden of depression in HIV in Africa. Gen Hosp Psychiatry,
2019. 57: p. 13-22. [PubMed: 30654293]

9. Ngo VK, et al., Grand challenges: Integrating mental health care into the non-communicable
disease agenda. PLoS Med, 2013. 10(5): p. €1001443. [PubMed: 23690753]

Psychiatry Res Commun. Author manuscript; available in PMC 2022 February 18.


https://www.nimh.nih.gov/health/topics/depression/index.shtml

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Miller et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Page 11

Kiene SM, et al. , Depression, alcohol use, and intimate partner violence among outpatients in rural
Uganda: vulnerabilities for HIV, STIs and high risk sexual behavior. BMC Infect Dis, 2017. 17(1):
p. 88. [PubMed: 28103834]

Kinyanda E, et al. , Major Depressive Disorder: Longitudinal Analysis of Impact on Clinical
and Behavioral Outcomes in Uganda. J Acquir Immune Defic Syndr, 2018. 78(2): p. 136-143.
[PubMed: 29424787]

Spitzer RL, Kroenke K, and Williams JB, Validation and utility of a self-report version of PRIME-
MD: the PHQ primary care study. Primary Care Evaluation of Mental Disorders. Patient Health
Questionnaire. JAMA, 1999. 282(18): p. 1737-44. [PubMed: 10568646]

Spitzer RL, et al. , Validity and utility of the PRIME-MD patient health questionnaire in
assessment of 3000 obstetric-gynecologic patients: the PRIME-MD Patient Health Questionnaire
Obstetrics-Gynecology Study. Am J Obstet Gynecol, 2000. 183(3): p. 759-69. [PubMed:
10992206]

Kroenke K, Spitzer RL, and Williams JB, The PHQ-9: validity of a brief depression severity
measure. J Gen Intern Med, 2001. 16(9): p. 606-13. [PubMed: 11556941]

Krause JS, Reed KS, and McArdle JJ, Factor structure and predictive validity of somatic and
nonsomatic symptoms from the patient health questionnaire-9: a longitudinal study after spinal
cord injury. Arch Phys Med Rehabil, 2010. 91(8): p. 1218-24. [PubMed: 20684902]

Richardson EJ and Richards JS, Factor structure of the PHQ-9 screen for depression across time
since injury among persons with spinal cord injury. Rehabilitation Psychology, 2008. 53(2): p.
243-249.

Carroll HA, et al. , Establishing reliability and validity for mental health screening instruments
in resource-constrained settings: Systematic review of the PHQ-9 and key recommendations.
Psychiatry Res, 2020. 291: p. 113236. [PubMed: 32593853]

Bhana A, et al. , The validity of the Patient Health Questionnaire for screening depression in
chronic care patients in primary health care in South Africa. BMC Psychiatry, 2015. 15: p. 118.
[PubMed: 26001915]

Nakku JEM, et al. , Validity and diagnostic accuracy of the Luganda version of the 9-item and
2-item Patient Health Questionnaire for detecting major depressive disorder in rural Uganda. Glob
Ment Health (Camb), 2016. 3: p. €20. [PubMed: 28596888]

Ssebunnya J, et al. , Prevalence, correlates and help-seeking behaviour for depressive symptoms in
rural Uganda: a population-based survey. Glob Ment Health (Camb), 2019. 6: p. e27. [PubMed:
31807311]

Akena D, et al. , Sensitivity and specificity of clinician administered screening instruments in
detecting depression among HIV-positive individuals in Uganda. AIDS Care, 2013. 25(10): p.
1245-52. [PubMed: 23398282]

Wagner GJ, Slaughter M, and Ghosh-Dastidar B, Depression at Treatment Initiation Predicts
HIV Antiretroviral Adherence in Uganda. J Int Assoc Provid AIDS Care, 2017. 16(1): p. 91-97.
[PubMed: 28084190]

Ortblad KF, et al. , Knowledge of HIV Status Is Associated With a Decrease in the Severity of
Depressive Symptoms Among Female Sex Workers in Uganda and Zambia. J Acquir Immune
Defic Syndr, 2020. 83(1): p. 37-46. [PubMed: 31633611]

Sebera F, et al. , Validity, reliability and cut-offs of the Patient Health Questionnaire-9 as a
screening tool for depression among patients living with epilepsy in Rwanda. PLoS One, 2020.
15(6): p. €0234095. [PubMed: 32530968]

Monahan PO, et al. , Validity/reliability of PHQ-9 and PHQ-2 depression scales among adults
living with HIV/AIDS in western Kenya. J Gen Intern Med, 2009. 24(2): p. 189-97. [PubMed:
19031037]

Adewuya AO, Ola BA, and Afolabi OO, Validity of the patient health questionnaire (PHQ-9)

as a screening tool for depression amongst Nigerian university students. J Affect Disord, 2006.
96(1-2): p. 89-93. [PubMed: 16857265]

Degefa M, et al. , Validation of the PHQ-9 depression scale in Ethiopian cancer patients attending
the oncology clinic at Tikur Anbessa specialized hospital. BMC Psychiatry, 2020. 20(1): p. 446.
[PubMed: 32912183]

Psychiatry Res Commun. Author manuscript; available in PMC 2022 February 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Miller et al.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
45.

46.

47.

48.

49.

Page 12

Fekadu A, et al. , Recognition of depression by primary care clinicians in rural Ethiopia. BMC Fam
Pract, 2017. 18(1): p. 56. [PubMed: 28431526]

Nolan CP, et al. , Depression screening in HIV-positive Tanzanian adults: comparing the PHQ-2,
PHQ-9 and WHO-5 questionnaires. Glob Ment Health (Camb), 2018. 5: p. €38. [PubMed:
30637111]

Pence BW, et al. , Validity of an interviewer-administered patient health questionnaire-9 to screen
for depression in HIV-infected patients in Cameroon. J Affect Disord, 2012. 143(1-3): p. 208-13.
[PubMed: 22840467]

Barthel D, et al. , Screening for depression in pregnant women from Cote dlvoire and Ghana:
Psychometric properties of the Patient Health Questionnaire-9. J Affect Disord, 2015. 187: p.
232-40. [PubMed: 26343851]

Molebatsi K, Motlhatlhedi K, and Wambua GN, The validity and reliability of the Patient Health
Questionnaire-9 for screening depression in primary health care patients in Botswana. BMC
Psychiatry, 2020. 20(1): p. 295. [PubMed: 32532231]

Gelaye B, et al. , Validity of the Patient Health Questionnaire-9 for depression screening and
diagnosis in East Africa. Psychiatry Res, 2013. 210(2): p. 653-61. [PubMed: 23972787]
Mwangi P, et al. , Validation of a Swahili version of the 9-item Patient Health Questionnaire
(PHQ-9) among adults living with HIV compared to a community sample from Kilifi, Kenya. J
Affect Disord Rep, 2020. 1: p. 100013. [PubMed: 33313580]

Kigozi G, Confirmatory factor analysis of the Patient Health Questionnaire-9: A study amongst
tuberculosis patients in the Free State province. South African Journal of Infectious Diseases,
2020. 35(1).

Largest Ethnic Groups in Uganda [cited 2021 18 June]; Available from: https://
www.worldatlas.com/articles/largest-ethnic-groups-in-uganda.html.

Ethnologue: Languages of the OWIrd 18th ed, ed. Lewis, Simons, and Fennig. 2015: SIL
International.

Uganda Ministry of Health, Uganda Population-Based HIV Impact Assessment (UPHIA) 2016-
2017 2019.

Miller AP, et al. , Perspectives of Women Living With HIV on Addressing Violence and Use

of Alcohol During HIV Services: Qualitative Findings From Fishing Communities in Uganda.
Violence Against Women, 2021: p. 10778012211019054. [PubMed: 34139908]

American Psychiatric Association, Diagnostic and statistical manual of mental disorders 4th, Text
Revision ed. 2000, Washington, DC: APA.

Li CH, Confirmatory factor analysis with ordinal data: Comparing robust maximum likelihood
and diagonally weighted least squares. Behav Res Methods, 2016. 48(3): p. 936-49. [PubMed:
26174714]

Rhemtulla M, Brosseau-Liard PE, and Savalei V, When can categorical variables be treated as
continuous? A comparison of robust continuous and categorical SEM estimation methods under
suboptimal conditions. Psychol Methods, 2012. 17(3): p. 354-73. [PubMed: 22799625]

Rosseel Y, lavaan: An R Package for Structural Equation Modeling. Journal of Statistical Software,
2012. 48(2).

Revelle W, Psych: Procedures for psychological, psychometric, and personality research 2019.
McNeish D, Thanks coefficient alpha, we’ll take it from here. Psychol Methods, 2018. 23(3): p.
412-433. [PubMed: 28557467]

Sijtsma K, On the Use, the Misuse, and the Very Limited Usefulness of Cronbach’s Alpha.
Psychometrika, 2009. 74(1): p. 107-120. [PubMed: 20037639]

Graham JM, Congeneric and (Essentially) Tau-Equivalent Estimates of Score Reliability.
Educational and Psychological Measurement, 2006. 66(6): p. 930-944.

Streiner DL, Starting at the beginning: an introduction to coefficient alpha and internal consistency.
J Pers Assess, 2003. 80(1): p. 99-103. [PubMed: 12584072]

Revelle W and Zinbarg RE, Coefficients Alpha, Beta, Omega, and the glb: Comments on Sijtsma.
Psychometrika, 2008. 74(1): p. 145-154.

Psychiatry Res Commun. Author manuscript; available in PMC 2022 February 18.


https://www.worldatlas.com/articles/largest-ethnic-groups-in-uganda.html
https://www.worldatlas.com/articles/largest-ethnic-groups-in-uganda.html

1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Miller et al.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Page 13

Zinbarg RE, et al. , Cronbach’s a, Revelle’s B, and Mcdonald’s wH: their relations with each other
and two alternative conceptualizations of reliability. Psychometrika, 2005. 70(1): p. 123-133.

van Leijden MJ, et al. , The association of depression and posttraumatic stress disorder with
the metabolic syndrome in a multi-ethnic cohort: the HELIUS study. Soc Psychiatry Psychiatr
Epidemiol, 2018. 53(9): p. 921-930. [PubMed: 29796849]

Omoro SA, et al., Swahili translation and validation of the Patient Health Questionnaire-9
depression scale in the Kenyan head and neck cancer patient population. Int J Psychiatry Med,
2006. 36(3): p. 367-81. [PubMed: 17236703]

Romo ML, et al. , Depression and sexual risk behavior among long-distance truck drivers at
roadside wellness clinics in Kenya. PeerJ, 2019. 7: p. €7253. [PubMed: 31355055]

Ovuga E, Boardman J, and Wassermann D, Prevalence of suicide ideation in two districts of
Uganda. Arch Suicide Res, 2005. 9(4): p. 321-32. [PubMed: 16179328]

Kaiser BN, et al. , “Thinking too much”: A systematic review of a common idiom of distress. Soc
Sci Med, 2015. 147: p. 170-83. [PubMed: 26584235]

Petrushkin H, Boardman J, and Ovuga E, Psychiatric disorders in HI\-positive individuals in urban
Uganda. Psychiatric Bulletin, 2018. 29(12): p. 455-458.

Kinyanda E, et al. , The prevalence and characteristics of suicidality in HIVV/AIDS as seen in

an African population in Entebbe district, Uganda. BMC Psychiatry, 2012. 12: p. 63. [PubMed:
22713589]

Sebera F, et al. , Mortality of all causes and sudden unexplained death in epilepsy (SUDEP) in a
cohort of 235 persons living with epilepsy in Rwanda using WHO Verbal Autopsy Questionnaire.
Epilepsy Behav Rep, 2020. 14: p. 100383. [PubMed: 32984807]

Ssebunnya J, et al. , Integration of mental health into primary health care in a rural district in
Uganda. Afr J Psychiatry (Johannesbg), 2010. 13(2): p. 128-31. [PubMed: 20473474]

Ssebunnya J, et al. , Potential strategies for sustainably financing mental health care in Uganda. Int
J Ment Health Syst, 2018. 12: p. 74. [PubMed: 30534197]

Psychiatry Res Commun. Author manuscript; available in PMC 2022 February 18.



Page 14

041 1Ing 1yrey =¢ ‘1Buimqo ebuisnyiga 0ligs =z ‘nwiga 04igs =T ‘oyesng=0 :04oAuny u1 suondo wmco%mmu
eyeun| 1ng 1dwny=¢ ‘16ungo ebuisiza nypeus=g ‘nwizs nyyeus=T ‘eppau=0Q :epuebn ui suondo mmcoammmq
Kep A1ana Ajreau=g¢ ‘sAep ay} jjey uey alow=g ‘skep [elanss=T ‘|e Je Jou=( :ysijbu3 ui suondo mmco%mw_m

UOIRIASP pIepuBlS =S ‘UBsWI=|

Miller et al.

BUOMQ 1WNINGO
oyeAX1yam o ezuobnxo 1punl eSaU0gamy|o

BUUOA
1abunw (BUNANQO) 1WNINCO 0XEBSNIBMY0 BZOOMO|NYO

Aem awos ul JjasinoA Burny

(ze0) 600 ©ZUOBNXO 1pUNJ ‘eldo LRy U ezasaxaIO  (T€0) 900 ©Q0 9ppnyo ebulsu 16UN|Ng appeqIpuBM 13U BZOMOINYO J0 10 ‘peap 4o Janag aq pjnom noA eys siybnoy L
oipjingeAy olfng eBuISNX0 113 ePPO OUS BPPO OAUU |ensn uey}
1121133 1]N3feu nuNXeABO, U ‘NwiIy BaMmaInw B[NQWER) BINQWERIO0 BOU BJD 1]EY 8U OURY BIEMYO ‘NI 210W 10] ® punoJe Bulnow Uaaq aAey NOA Jey) ssajisal
BUBY3IEIN0 IpUNJ BZaJabalakxeqiu nuege,u oyp{nw 219101 BAHU BNX0 BJO "BgRJINE] 83U B[R[RgR 10 A18Bpiy os Butaq — ansoddo ay 1O "padnou aney
(15°0) 220 ounw ejodw ezegnxo 1puni eiodw eregninyjo  (05°0) 210 njuege,u oAuua ejodwa v1abHom0 BJO BINqWERINYO pInoad ajdoad 1ay1o eyy Aimols os Buieads 1o Buinoln
AL
B10INY0 1pUNnJ alinyewe, z eindedwa BWOSNY0
U aquebin] v10x0,Aq njuig Nw oAomwo AL Bge|n)o eqo alijnmewe, z ejndedw a ewosnyo uoIsIAg|3) Bulyoyem Jo Jadedsmau
(290) 10 1puNJ WNWO 0ARINYO MIBIBWRINYO  (€5°0) 02°0  ©bu ezabnyo ejoMo,Aq nw oAomwo oAeesnynw ngqizngo ay} Buipeas se yans ‘sbuiy} uo Bulressuaduod 8|gNoI L
omeqe|nxeAeqa) a]iweyegeu
az1116eu1bo ameA aslwey nu elNYNY0 ‘euuoAgnui empalawajo ege|o ebu ‘isunw osefnwem umop Ajiwey InoA 10 §|3sInoA 18] aney
(6%°0) 220 1pUNJ 9MJLIBWBJO BIINYNYO 1pund eqousmyO  (T9°0) #2'0  1[efere,Bu egelamy|o eqo - oMg NWeINGNW eMeANSMY)O 10 ain|ies & aJe NoA 1eyl Jo — §3sInoA noge peq Buljes
0Auua eA|nyo
(02°0) €570 ouunw eA|nxo0 1punt ANy epuaing0  (22°0) L¥'0 elebemyo eqo eA|nyeAq eebeAeingoemiawiomeingo Burrealano Jo anadde 1004
01101e6 1URWE BQO/IUBW
(t20)8L0 eUIAR]0 BINYNXO 1pUnJ 1yemingo eanunyo  (62°0) 92°0 ouojewe 1AuewWe, U B133gNX0 84O NMOXYNJO BAINMNYO ABiaua a1 Buiney Jo patn Buijssy
aurenBuiyrya eweAgnyo 1pund ‘Ijew 0AUU BXegamy|o eqo
(t2°0) 250 eWRAQNYO IpuUNJ ‘01NJ0 BUNINYO BMIRIBWSINYO  (18°0) 050 ‘eJewWIda BXegaMy| NW BJO ‘0]N0 BUNNY NW NQIZNgO  yonwi 00} Buidsajs 1o ‘desjse Bulkels o Buljjes ajgnoiL
esebnyeAng 1zewomgo ninxew euijeAyngal nwejngo ealjnmo, bu
(£9°0) 8€°0 11U BAIINYNYO 1pUNI BIRYNXBUNXO IpUNI BgOUBMYO  (¥2°0) 25°0 BC0 NAIWEAUSMUIO BJO NABMNYRUNLIO B433GNY0 ssajadoy Jo ‘passaidap ‘umop Buijaa4
oipjingeAgs ojnmelus,Age
(59°0) 0 nu1ga BJ0X0,U eZUOBaMY 0 BQO BMQI (€20) 250 nju1ga IO NYNW eMISnAuBSNY0 eqo emulNAuBINgO sbuiyy Buiop ui ainses|d 1o 1sai8iul 8|

coziuequenyIqe, A

1SURY NUIQ BYRBUIS IDUNIIL ‘BIMBUILIZS LIGI IHIM NN

cnwefuemeinyo sppeqiq

Al vbUBLLIEM NQIZIG3 OUIQ BY9aLUS IPUNIILL ‘3SIAIZE 111G3 IXHMIN

£Swisjqo.d buimoyjoy ayj Jo Aue Aq

PaIBLIOG UG NOA 3ABY UBHO MOY ‘SY3aM OM] JSE] U] J3NO

(@)

(2622=U) juonesuelL 0JoAuny

(@)

(c29=u) qUo'reBLERIL epuebn-

[rT] fe B @Le0 1M A, feUIBLIO

(e—0 =abuel) sueaw wal pue (6-OHJ) 6-a4reuuonsang) YijeaH [euosiad ay Jo suolejsuel] epuebn pue oioAuny

Author Manuscript

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript

Psychiatry Res Commun. Author manuscript; available in PMC 2022 February 18.



Miller et al. Page 15

Table 2.
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Descriptive characteristics of study sample overall and by language (district), n(%)

Total Luganda (Wakiso) Runyoro (Hoima) Pvalue®
N=2969 n=672 n=2297
Depressionb
Mean (SD), range 0-27 3.55 (3.06) 3.46 (3.26) 3.58 (3.00) 0.39
Median (IQR) 3(1-5) 3(1-5) 3(1-5) 0.08
Depression categoriesc 0.29
No symptoms 2040 (68.71) 476 (70.83) 1564 (68.09)
Mild symptoms 790 (26.61) 163 (24.26) 627 (27.30)
Moderate/severe symptoms 139 (4.68) 33 (4.91) 106 (4.61)
Sociodemographics
Age, mean (SD) 22.54 (13.91) 27.33 (11.05) 21.13 (14.34) <0.01
Female 1683 (56.69) 415 (61.76) 1268 (55.20) <0.01
Education Level <0.01
None or Primary 1385 (46.65) 242 (36.01) 1143 (49.76)
Secondary or higher 1584 (53.35) 430 (63.99) 1154 (50.24)
Community Type <0.01
Urban 1555 (52.37) 672 (100.00) 883 (38.44)
Peri-urban 533 (17.95) 0 533 (23.20)
Rural 881 (29.67) 0 881 (38.35)
Average frequency of alcohol use (past 12 mo) <0.01
Never 2098 (70.69) 518 (77.20) 1580 (68.79)
Daily 177 (5.96) 25 (3.73) 152 (6.62)
Weekly 372 (12.53) 52 (7.75) 320 (13.93)
Monthly 262 (8.83) 45 (6.71) 217 (9.45)
Special Occasions (e.g., weddings, funerals) 59 (1.99) 31(4.62) 28 (1.22)
HIV serostatus 0.98
Positive 210 (7.11) 47 (7.09) 163 (7.11)
Negative 2744 (92.89) 616 (92.91) 2128 (92.89)

IQR= interquartile range, SD= standard deviation

a . . . . - . . . -
Calculated using two-sided t-test with unequal variances or Wilcoxon rank-sum test for independent samples for continuous variables. Likelihood-

ratio chi-square tests used for categorical variables.

bScored using the Patient Health Questionnaire-9 (PHQ-9).

CPHQ-9 Depression categories as published by Kroenke et al (2001), where 0-4=no symptoms, 5-9=mild symptoms, and 10-27=moderate/severe

symptoms [14].
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