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ABSTRACT 

RUSHINA CHOLERA: HIV and depression in a primary care clinic in Johannesburg, South 

Africa 

(Under the direction of William C. Miller)  

 

As rapidly expanding HIV care and treatment programs are implemented in sub-

Saharan Africa, maintaining engagement in HIV care is proving to be a significant 

operational challenge. Depression is highly prevalent among HIV-infected people in sub-

Saharan Africa and predicts a range of poor HIV-related clinical outcomes including faster 

disease progression and increased morbidity and mortality. Depression is strongly associated 

with non-adherence to anti-retroviral treatment (ART), and may also impact engagement in 

HIV care. Recognizing and treating depression among HIV-infected patients seeking care in 

primary health care settings, where most HIV testing and treatment takes place, could 

increase access to mental health services and may help to target patients at risk for negative 

outcomes.  

An observational study was conducted between September 2012 and April 2013 

among 1683 randomly selected adult patients undergoing routine, opt-out HIV counseling 

and testing (HCT) at Witkoppen Health and Welfare Center (WHWC), a high-HIV burden 

primary care clinic in Johannesburg, South Africa. Patients were screened for depression 

immediately prior to HCT using the Patient Health Questionnaire-9 (PHQ-9), a 9-item brief 

screening tool administered by lay health workers. A subset of 400 patients was included in a 

blinded diagnostic validation study of the PHQ-9 (Aim 1). Sensitivity and specificity of the 
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PHQ-9 were calculated with the Mini International Neuropsychiatric Interview (MINI) as the 

reference standard, and receiver operating characteristic (ROC) curve analyses were 

performed. Patients who tested positive for HIV were followed and linkage to care, defined 

as returning to WHWC within 3 months to obtain a CD4 count result, was assessed (Aim 2). 

Among patients who collected a CD4 count, ART initiation within 3 months was assessed. 

Multivariable Poisson regression with a robust variance estimator was used to assess the 

association between depression and linkage to care or ART initiation. 

Nearly all patients completed depression screening and 82% (n=1386) subsequently 

tested for HIV. Of the patients who tested for HIV and were of unknown HIV status prior to 

testing, 26% (n=340) were found to be HIV-infected. Nearly a quarter of all patients (22%) 

were depressed. Similar to other studies, depression was more common among patients who 

tested positive for HIV compared to those who tested negative for HIV (30.3% versus 19.7%, 

p<0.0001).   

In the validation sample included in Aim 1, the prevalence of depression was 11.8% 

and one-third of participants tested positive for HIV. Using the standard cut-off score of ≥10, 

the PHQ-9 demonstrated a sensitivity of 78.7% (95% CI: 64.3-89.3) and specificity of 83.4% 

(95% CI: 79.1-87.2) for identifying major depressive disorder. The area under the ROC curve 

was 0.88 (95% CI: 0.83-0.92). Test characteristics did not vary by HIV status or language 

and in sensitivity analyses, reference test bias associated with the MINI appeared unlikely. 

The PHQ-9 was easily implemented by lay health workers. The instrument performed 

reasonably well and may be a useful depression screening tool in high HIV-burden sub-

Saharan African primary health care settings.  
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Of the HIV-infected patients included in Aim 2, 30% were depressed. The proportion 

who linked to care was 80% among depressed patients and 73% among patients who were 

not depressed (Risk ratio: 1.08; 95% confidence interval: 0.96, 1.23). Of the participants who 

linked to care, 81% initiated ART within 3 months in both depressed and not depressed 

groups (Risk ratio: 0.99; 95% confidence interval: 0.86, 1.15). Conducting this study in a 

clinic-based population may have selected for patients who are high-utilizers of health care 

and unlikely to be at high risk for loss to HIV care. These unexpected results highlight the 

importance of population selection and the timing of HIV testing relative to depression 

screening when studying the complex relationship between depression and engagement in 

HIV care.  
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CHAPTER I: INTRODUCTION 

Depression is common among HIV-infected people.[1] In sub-Saharan Africa, the 

prevalence of mental illness, particularly depression, among HIV-infected people is several 

times greater than prevalence in the general population. [2-7] Depression can occur 

throughout the course of HIV acquisition and infection-- underlying depression can influence 

behaviors that increase the risk of acquiring HIV, adjusting to a chronic, life-threating 

disease can induce psychological distress, and the clinical sequelae of the virus itself can 

mirror and exacerbate symptoms of mental illness.[8] Psychiatric conditions, especially 

depression, are associated with risky HIV transmission behaviors, decreased uptake of 

antiretroviral treatment (ART), non-adherence to ART, and poor clinical outcomes such as 

immunologic decline and early mortality.[1, 8-10] Psychosocial factors such as social 

support and adaptive coping styles can mitigate mental health symptoms among HIV-

infected people and may be important areas for intervention in settings where psychiatric 

treatment is not readily available.[11, 12]  

Depression in HIV-infected patients can be successfully treated with a range of 

existing evidence-based pharmacologic or psychological regimens [12-15]. However, while 

depression screening and treatment services have been integrated into both primary 

healthcare settings and HIV programs in high-income countries, access to these services 

remain rare in sub-Saharan Africa where two-thirds of the world’s HIV-infected patients 

reside[16]. The reasons for this include a limited understanding of the prevalence and 
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correlates of depression in sub-Saharan Africa as well as a scarcity of mental health care 

personnel  in already overburdened health systems.[17]  As large-scale HIV care and 

treatment programs are rapidly deployed in sub-Saharan African resource-poor settings, 

operational challenges such as delayed linkage to care, poor retention in care, and late 

initiation of ART are proving to be a significant threat to their success. [18-20] These critical 

actions are known to be influenced by depressive symptoms, and highlight the need for 

comprehensive interventions that address depression comorbidity among HIV-infected 

patients.   

The ongoing expansion of HIV counseling and testing (HCT) programs as well as the 

rapid roll-out of ART in South Africa provides unique opportunities for the integration of 

longitudinal mental health services with HIV care.[3, 20] Such integration would allow for 

the early detection and treatment of depression and the identification of HIV-infected patients 

who are at risk for negative clinical outcomes. To accommodate the enormous expansion of 

HIV services in South Africa, a large proportion of these programs have been shifted to 

outpatient primary care clinics where patients can receive the full spectrum of HIV testing 

and treatment services longitudinally. Therefore, incorporation of standardized mental health 

services in these settings is particularly important. We conducted a series of studies to 

improve the current understanding of depression and HIV in a South African primary 

healthcare clinic. Specifically, we addressed the following two aims: 
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Aim 1: To validate the Patient Health Questionnaire-9 (PHQ-9), a brief screening tool 

for depression, at a primary healthcare clinic in Johannesburg, South Africa.  

A first step in addressing depression among HIV-infected patients is the 

establishment of standardized methods for identifying depression among patients who 

already accessing health care services. In order for depression screening to be integrated into 

healthcare systems in sub-Saharan Africa, validated, rapid screening tools are needed that can 

be administered by lay-workers.[3, 21]  

For this aim we validated the PHQ-9 depression screening tool compared to the Mini-

International Neuropsychiatric Interview (MINI), an internationally validated psychiatric 

diagnostic tool.[3] Approximately 400 patients undergoing HCT at a high volume primary 

healthcare clinic in Johannesburg, South Africa were screened for depression by a lay health 

worker using the PHQ-9. Patients then completed the MINI with a trained interviewer prior 

to HIV testing. We determined the test characteristics of the PHQ-9 relative to the MINI.  

 

Aim 2: To describe the association between underlying depression and engagement in 

care among newly diagnosed HIV-infected adults in Johannesburg, South Africa.  

Hypothesis: We hypothesized that HIV-infected patients with underlying depressive 

symptoms would be less likely to engage in care compared to their counterparts who did not 

exhibit depressive symptoms.  

The relationship between depression and adherence to ART has been extensively 

documented in sub-Saharan Africa but there is limited understanding of psychiatric 

symptoms preceding HIV diagnosis and how such symptoms might affect engagement in 

care.[9, 20] For this aim, approximately 1700 patients undergoing HCT at a high-volume 
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primary healthcare clinic in Johannesburg, South Africa were screened for depression using 

the PHQ-9. Among the patients who tested positive for HIV after depression screening, we 

obtained clinic data on linkage to care, defined as obtaining a CD4 count within 3 months. 

Among patients who linked to care we obtained data initiation of ART. The relationship 

between depression and engagement in HIV care was examined.  
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CHAPTER II: BACKGROUND AND SIGNIFICANCE 

Depression is prevalent among HIV-infected people.[1, 3, 8]   

In high-income countries mental illnesses, particularly mood and anxiety disorders, 

are recognized as a common comorbidity of HIV infection and a predictor of negative 

clinical outcomes in this population.[9] In the United States, the prevalence of major 

depressive disorder (MDD) among HIV-infected adults ranges from approximately 20-37%, 

and is at least two to five-fold greater than the prevalence of MDD in the general population 

of adults.[8, 15, 22]   

In sub-Saharan African settings, where the majority of the world’s HIV-infected 

population resides, depression is increasingly recognized as common among HIV-infected 

people. [3, 5, 7, 20, 23-27] The reported prevalence of depression in HIV-infected sub-

Saharan African adults ranges from 8-60%. [3, 5, 7, 20, 23, 28-30]   A recent systematic 

review of depression, alcohol use, and ART adherence in sub-Saharan Africa reported a 

pooled prevalence estimate of depression symptoms of 31.2% (95% CI: 22.5-38.2%) among 

HIV-infected adults.[27] The large variability in these prevalence estimates is likely a result 

of variations in study design including 1) a range of study settings from hospital-based, urban 

HIV clinics to rural, community based antiretroviral treatment (ART) programs, 2) the use of 

different screening instruments and application of cut-off scores which have not been 

validated in sub-Saharan African settings and, 3) widely varying study populations that 

include participants at various stages of disease progression, such as newly diagnosed HIV-
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infected patients, people initiating ART, ART-experienced patients, or a combination of 

these different population groups.  

 

Depression is both a risk factor and a consequence of HIV infection.  

Risk factors for HIV include poverty, transactional sex, substance abuse, and a 

history of trauma[8]. People experiencing these factors often disproportionally come from 

disenfranchised and socially disadvantaged populations, and are at high risk for 

psychological distress before ever acquiring HIV.[31-35]  Additionally, underlying mental 

disorders including depression and substance abuse can influence high-risk behaviors such as 

sexual concurrency or unprotected sex that increase the risk of HIV transmission[36].   

After diagnosis with HIV, emotional and physical adjustment to a chronic, life-

threating disease can induce or worsen psychological distress in patients. Such distress can 

also be influenced by psychosocial factors such as stigma, social support, and coping 

mechanisms.  [1, 12, 37]   Depression is closely tied to physical health among HIV-infected 

patients-  people successfully treated with ART demonstrated reduced rates of major and 

minor depression compared to patients who are not treated. [38] It is also plausible however 

that the side-effects of ART could lead to depression in some patients. From a biological 

perspective, the neurological sequelae of HIV can induce HIV-associated dementia (HAD) or 

otherwise imitate and exacerbate symptoms of depression.[8, 39, 40]   

Mental illness can also vary over time relative to the course of HIV infection. For 

example, depression could be present prior to HIV infection and resolve after diagnosis, 

depression could occur immediately after HIV diagnosis, or depression could arise only 

during late-stage HIV infection.  Patients can also have repeated episodes of depression, 
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necessitating careful monitoring. At each stage of the HIV infection process, mental health 

illness has the potential to negatively impact a patient’s eventual clinical outcome. 

Directionality of the complex relationship between HIV and mental health varies, and 

depends on the particular combination of factors in each situation. Separation of the multiple 

subsets of population and longitudinal study of each population will be required to further 

understand causality between HIV and depression.  

 

HIV-infected people with comorbid depression have poor clinical outcomes.[41-43]  

Clinically, HIV-infected patients experiencing depression have higher viral loads, 

faster disease progression, and a greater risk of HIV-associated morbidity and mortality. [44-

46] In resource-rich settings, psychiatric disorders have also been associated with a number 

of negative health care utilization behaviors including delayed initiation of ART, an 

increased number of missed clinic visits, and especially reduced adherence to ART.[8, 9, 41, 

44, 47, 48]  

Systematic reviews and meta-analyses have confirmed a strong association between 

depression and ART non-adherence, and emphasized the need for interventions to reduce the 

severity of even mild, subclinical depressive symptoms among HIV-infected people.[9, 48] It 

is thought that ART non-adherence at least partially explains the relationship between 

depression and increased disease progression and mortality. At the population level, HIV-

infected people who are depressed are more likely to have a higher viral load and also to 

engage in risky behaviors, thus increasing the likelihood of transmitting HIV.  

The association between depression and adherence has held true in sub-Saharan 

African settings as well, with a recent systematic review reporting that patients with 
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depression symptoms had a 55% lower likelihood of being adherent to ART compared to 

patients without depression.[1, 27, 49]  Of note, only eleven studies examining the 

relationship between depression and adherence in all of sub-Saharan Africa were identified 

for inclusion in this systematic review, highlighting the critical need for further research in 

this high-burden setting.  

For the reasons explained above, comorbid depression among HIV-infected people 

poses a significant threat to the success of population level HIV-related outcomes. Treatment 

of depression among HIV-infected people should be of high interest to policy makers, 

especially in South Africa, where the world’s largest ART roll-out program is underway. 

 

Depression may also influence engagement in HIV care 

Recently, delayed engagement and poor retention in care have emerged as major 

operational challenges to HIV treatment programs.[19, 50-52] Like ART adherence, 

engagement in care among HIV-infected persons improves outcomes at the individual and 

population levels.  Engagement in care is conceptualized as a continuum that includes timely 

linkage or access to clinical services after HIV diagnosis, immediate retention during the pre-

ART stage if ineligible for ART, and long-term retention after ART initiation (Figure 2.1). 

[50, 52-54]  Delayed linkage or poor retention in care is associated with subsequent ART 

non-adherence, incomplete viral suppression and poor survival among persons with HIV 

infection.[50, 55-58]  At the population level, engagement in care decreases HIV 

transmission through behavioral risk reduction and viral load suppression.[56] Costly 

universal ART programs, motivated by the promising test-and-treat strategy for population-

level HIV prevention, are being rolled-out in sub-Saharan Africa. The success of these 
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programs is contingent on adequate engagement in care among HIV-infected persons.[52, 59, 

60]  

In sub-Saharan Africa, many HIV-infected people know their status but do not remain 

engaged in care, especially prior to ART initiation.[60-63]  Loss to care in the pre-ART time 

period following HIV diagnosis, but preceding treatment initiation, is poorly described in 

sub-Saharan African contexts.[51] Estimates of loss to care after HIV diagnosis among adults 

in sub-Saharan Africa range from 25% to 50% implying that up to half of all diagnosed HIV-

infected persons in this setting do not access clinical services after HIV diagnosis.[61, 64-69] 

Patients who delay this initial step in the HIV engagement in care continuum often present 

for care with low CD4 counts, when ART is a much less effective intervention. In a recent 

study done at Witkoppen Health and Welfare Center (WHWC), where this dissertation 

research was conducted, it was found that pre-ART attrition was approximately 30% [69]. 

The reasons for this large attrition rate are not well understood but are likely to be influenced 

by mental health and related psychosocial factors that could be modifiable targets for 

intervention. 

To our knowledge only one published study in the United States has explicitly 

addressed the relationship between mental health and engagement in care.[70] This 

prospective study was conducted among 180 patients diagnosed with HIV infection in the 

preceding 90 day period. Results suggested that depression among newly diagnosed HIV 

infected people might be associated with poor linkage to care. In sub-Saharan Africa only 

two studies have explored this relationship, albeit in differing study populations.[20, 71]  One 

study conducted in Uganda among HIV-infected people with severe mental illness at ART 

initiation found that 65% (95%CI: 61-69%) of patients without mental illness had continuous 
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retention in care at 12 months after ART initiation compared to 47% (95% CI: 39-55%) 

among patients with mental illness.[71] In this study severe mental illness was defined as any 

clinically diagnosed organic brain syndrome, affective disorder or psychotic disorder.  

Another study conducted in Durban, South Africa found that depressive symptoms preceding 

HIV diagnosis were associated with decreased linkage to care.[20] The study in Durban was 

conducted particularly among patients presenting for HIV testing. One focus of this 

dissertation research was to examine the association between underlying depression and 

linkage to care among HIV-infected people seeking medical services at a primary healthcare 

clinic in Johannesburg, South Africa.  

 

Depression often goes undetected and untreated in HIV-infected patients 

Due to the high burden of mental illness among HIV-infected people, basic mental 

health services have been integrated into many HIV programs in wealthy countries. Both 

cognitive behavioral and pharmacological interventions are known to be effective depression 

therapies among HIV-infected people.[72]  Despite this evidence and the availability of 

services, a large treatment gap remains in these high-income settings. [73, 74] In the United 

States it is estimated that only 45% of major depressive disorder (MDD) cases among HIV 

patients are ever clinically recognized.[74] Further, up to 82% of depressed HIV-infected 

patients do not receive any treatment for depression.   

In sub-Saharan African, the situation is almost certain to be worse. In a South African 

household survey among over 4000 participants, less than 6% of patients with a diagnosed 

mental disorder had received mental health services in the preceding 12 months[16].  Even 

for the most severe mental illnesses such as schizophrenia and other psychotic disorders, the 
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treatment gap in sub-Saharan Africa can exceed 90%.[73] Estimates demonstrating the 

treatment gap among HIV-infected patients are not available for sub-Saharan African 

settings. Even at best, given the shortage of mental health resources and the lack of 

awareness regarding mental health, estimates of the depression treatment gap among HIV-

infected would be more disappointing than the data presented above from the United States. 

  

Depression screening among HIV-infected people  

Treatment guidelines in the United States recommend routine systematic mental 

health screening in primary health care settings.[75, 76] Routine screening increases clinical 

recognition of depression and can also improve response to depression treatment, particularly 

in programs where case managers or mental health staff are available. In HIV-clinic settings 

in the United States depression screening has also been shown to be feasible and effective for 

identifying and improving depressive symptoms among patients accessing care. [77] 

Integration of front-line mental health screening into routine HIV care is recommended in 

settings where mental health resources are readily available and effective treatment and 

referral strategies are in place. Several brief, accurate tools that can be implemented by health 

care workers with a range of education and training levels have been validated for this 

purpose.[77-79]   

In sub-Saharan Africa, due to the scarcity of skilled mental health care personnel in 

overburdened health care systems and a limited understanding of the relationship between 

mental health and HIV, psychiatric services for HIV patients remain rare. The use of rapid 

mental health screening tools in sub-Saharan Africa in HIV clinic settings has been suggested 

as one potential mode for integrating HIV and mental health services. [3, 17, 80, 81]  
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Depression screening that can be implemented by lay-workers to identify patients who might 

require further assessment in resource-scarce settings could indeed be a potentially valuable 

and cost-effective intervention that targets patients already engaged with the health care 

system. As most patients seek care for both HIV and mental health conditions in the general 

primary care sector in South Africa, outpatient primary healthcare clinics are an important 

place for deploying and evaluating such front-line depression screening interventions. [16] 

However, the availability of subsequent mental health treatment options and methods for 

prioritizing and referring patients after depression diagnosis in these settings is an important 

issue. In the United States, a systematic review of depression screening programs 

incorporated into primary care showed that programs without additional staff assistance such 

as that of a case manager or mental health specialist have shown little benefit and are 

unlikely to improve depression related outcomes. [82] This issue would be particularly 

important when implementing screening programs in sub-Saharan African contexts with 

limited mental health resources. 

As cultural understandings of mental health constructs, literacy rates, language 

differences, and other culturally specific factors can greatly influence the accuracy of 

instruments, local validation of screening tools is critical.  A lack of validated instruments 

has hindered the possibility of evaluating integration of mental health screening into HIV 

programs in sub-Saharan Africa.[8, 17] Importantly, this has also inhibited mental health 

research in sub-Saharan Africa as researchers are forced to use long diagnostic instruments 

that require specialized clinical training such as the Mini International Neuropsychiatric 

Interview. Such tools are not ideal for strained primary healthcare settings as they require 

substantial resources.  Some researchers have chosen to use screening tools without 
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validation. This has likely lead to misclassification and possibly explains the wide variation 

in prevalence estimates of mental illness among HIV patients in sub-Saharan Africa. A 

handful of validation studies with at least 4 different depression screening tools (K-10, CES-

D, PHQ-9, and SRQ-20) have been conducted in sub-Saharan African contexts.  However, 

these studies have had varied results and have been done in widely differing study 

populations and settings, making them difficult to generalize.[3, 21, 81, 83-89] None of the 

existing studies have validated depression screening tools in primary care settings.  

 

Understanding the relationship between depression and HIV in sub-Saharan Africa has 

important implications for the long-term success of HIV care and treatment programs.   

As discussed above, failure to diagnose and treat depression among HIV-infected 

people comes at high individual and societal costs, and threatens the success of large-scale 

HIV programs. The ongoing expansion of routine HIV counseling and testing (HCT) services 

and universal antiretroviral treatment (ART) programs throughout sub-Saharan Africa 

potentially provide unique opportunities for the integration of longitudinal mental health 

services with HIV care and treatment programs.[3, 20] Such collaboration would allow for 

the early detection and treatment of depression and the identification of HIV-infected patients 

at risk for negative clinical outcomes. There is substantial evidence that cost-effective and 

feasible interventions are available to identify and treat mental illness- innovative systems for 

distribution of these interventions in resource-scarce settings are urgently needed. 
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Summary and Rationale 

Depression is highly prevalent among HIV-infected people in sub-Saharan Africa, yet 

most depression in sub-Saharan Africa likely goes undetected and untreated. Despite 

substantial evidence that depression decreases ART adherence, there is a poor understanding 

of how comorbid depression influences other health-care utilization behaviors among HIV-

infected people. In particular very little work has focused on the relationship between 

depression and engagement in HIV care. In the context of the rapid scale-up of large HCT 

and ART programs in South Africa, a better understanding of depression among HIV-

infected patients is important.  

This dissertation attempts to address these knowledge gaps by conducting two related 

studies at a high HIV-burden primary care clinic in Johannesburg, South Africa. We first 

conducted a diagnostic validation study of a brief, pragmatic depression screening tool 

implemented by lay health among patients undergoing routine, opt-out HCT. Second, among 

patients who tested positive for HIV we examined the association between depression 

immediately prior to HIV diagnosis and engagement in HIV care (both linkage to care and 

ART initiation). 
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CHAPTER III: RESEARCH DESIGN AND METHODS 

Study Design Overview  

From September 2012 through April 2013 we invited 1944 randomly selected adult 

patients presenting for medical care at an urban primary healthcare clinic in Johannesburg, 

South Africa to participate in this study (Figure 3.1). Patients were recruited while waiting to 

undergo routine HIV counseling and testing (HCT). Of these 1944 patients, 9.3% (n=181) 

were ineligible and 4.1% (n=80) refused to participate. We enrolled a total of 1683 patients 

for participation in this study. Patients were screened for depression by lay interviewers prior 

to HCT. To validate the PHQ-9 depression screening tool, a subset of approximately 400 

patients were asked to participate in a second blinded diagnostic interview using the Mini 

International Neuropsychiatric Interview (MINI), a diagnostic instrument which has been 

used as a reference-standard in South Africa (aim 1). [3]  

Of 397 patients found to be HIV-infected, nearly 60 were excluded due to prior 

knowledge of HIV status. Among the remaining 340 HIV-infected we determined the 

association between underlying depressive symptoms and linkage to HIV care within 3 

months of HIV diagnosis (aim 2). Among the patients who linked to HIV care we determined 

the association between underlying depressive symptoms and initiation of ART within 3 

months of linkage to care.  
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The Institutional Review Board at the University of North Caroline (UNC) at Chapel 

Hill and the Human Research Ethics Committee at the University of Witwatersrand approved 

this study.  

 

Study Setting 

Witkoppen Health and Welfare Center (WHWC) is a high-volume primary health 

care clinic in northern Johannesburg that provides services predominantly to persons living in 

densely populated, resource-scarce areas comprised of formal and informal settlements. 

Approximately half of the population seeking care at Witkoppen is comprised of immigrant 

populations, typically from neighboring Zimbabwe, who are often highly mobile. 

Comprehensive, integrated medical and social services are provided at WHWC, including 

HIV/AIDS care, antenatal care, family planning services, child and adult mental health 

services, dental care, and social welfare services.  WHWC receives both public and private 

funding, and is administered by a non-governmental organization.  

On average, 8,500 patients are seen at WHWC each month, of whom approximately 

40% are HIV-positive. During the study period about 200 people were newly diagnosed with 

HIV at WHWC each month and about 130 people started antiretroviral treatment (ART) each 

month.  

 

Study Population  

At WHWC, every clinic client with an unknown HIV status or with an HIV test with 

negative result more than three months old routinely undergoes opt-out universal HCT. 

Patients who test positive for HIV by two rapid dried blood spot tests have blood drawn for 
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CD4 count testing on the same day. Patients are also registered in TherapyEdge (TE), the 

electronic health record system for HIV-infected patients. Blood is then sent to an off-site 

laboratory for CD4 testing and patients are asked to return to WHWC within 1-2 weeks for 

HIV staging. In this study, returning to WHWC to obtain CD4 test results was considered the 

first step in linking to HIV care.  

When patients return to WHWC for their CD4 test results, patients eligible for ART 

undergo a clinical examination and attend the first of at least two adherence counseling 

sessions. These ART-eligible patients are then asked to return within a month for further 

adherence counseling and ART initiation. Patients with very low CD4 counts are sometimes 

fast-tracked so that ART initiation can occur almost immediately.  Patients who are not yet 

eligible for ART when they obtain their CD4 result also undergo a clinical examination but 

are scheduled to return to WHWC in six months.  

Regardless of ART eligibility, patients who do not return for any scheduled HIV visit 

at WHWC are automatically flagged in TE and called by WHWC staff. Patients not reached 

by multiple phone attempts are referred for community tracing by local non-governmental 

organization tracing teams. The timing of phone or community tracing of patients varies, 

with patients who have defaulted treatment receiving highest priority, followed by ART-

eligible patients, and then pre-ART patients. 

The overall study population for this work included nearly 1700 adults at WHWC of 

unknown HIV status who were sent to undergo HCT upon registration at WHWC. All 

participants were recruited for this study prior to HCT.  
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Aim 1: Validation of PHQ-9 

The study population for aim 1 was comprised of 397 participants who were 

randomly selected from of the 1681 patients screened for depression. All enrolled 

participants (regardless of HIV status) were eligible for inclusion in aim 1 with the 

exception of the five patients who were found to be acutely suicidal during depression 

screening.  

 

Aim 2: Depression and engagement in care 

The study population for aim 2 included all patients who tested positive for HIV. 

Patients who reported prior knowledge of their positive HIV status were excluded 

from the sample. 

 

 

Eligibility Criteria 

Inclusion criteria 

 Adult (over age 18) patient at WHWC 

 Unknown HIV status (aim 2 only) 

 

Exclusion criteria 

 Unable to provide informed consent 

 Pregnant by self-report 

 Known psychiatric diagnosis 
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 Any reason that staff felt might jeopardize the well-being of the 

participant or staff 

 Patients found to be acutely suicidal 

 

Recruitment 

Participants were chosen randomly from the cohort of people who were sent for HCT 

each morning – choosing 1 person from every 4, for example. Up to 25 people were 

randomly selected to participate in the study each day. Patients were invited to complete 

informed consent and complete the interviewer-administered study questionnaire before 

proceeding with HCT.  

 

Informed Consent 

The interviewer explained the proposed research study and criteria for participation to 

each patient who was invited to participate in the study. During the informed consent 

process, study staff described the procedures to be followed, the risks and benefits of 

participation, the duration of participation, and the steps taken to protect participant’s 

confidentiality. Participants provided their signature on the consent form. Participants who 

could not write were asked to make a mark of their choice on the signature line. Signed 

copies of the consent form were given to the participants. 

 

Data Collection 

Depression Screening Questionnaire  

PHQ-9: Participants were screened for depression by using the 9-item Patient Health 

Questionnaire (PHQ-9, Appendix A). The PHQ-9 asks specifically about the previous 
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2 weeks and determines the presence and frequency of the 9 core depressive 

symptoms identified in the DSM-IV. This tool has been widely used in Western 

settings and has also been used in several studies in sub-Saharan Africa.[84, 86, 89, 

90] Scores on the PHQ-9 can range from 0-27, with a score of 10 or higher often used 

to indicate the presence of a depressive disorder. This instrument is easy for non-

clinicians to implement and takes less than 5 minutes to complete. Although the 

PHQ-9 was developed as a self-administered tool,  similar performance has been 

reported when these instruments are interviewer-administered.[91] Due to the low 

level of literacy in the study population the screening tool was interviewer-

administered for this study.  

  

Covariates: In addition to the PHQ-9 the screening questionnaire also included a brief 

anxiety screening tool (data presented in Appendix C), questions about alcohol use 

and substance abuse, perceived general health status, and prior knowledge of HIV. 

Questions regarding prior knowledge of HIV were added to the questionnaire in 

November 2013, 2 months after the start of data collection. 

 

Sociodemographic and clinical covariates For both research aims, we obtained data 

on patient’s sociodemographic characteristics, including age, gender, employment status. 

This information was obtained by medical record review for patients who were HIV-

negative. For HIV-positive patients, this information was obtained from TherapyEdge, the 

electronic health record database for HIV-infected patients at WHWC. In addition, clinical 
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information such as CD4 count, ART prescription, and clinical diagnoses were also obtained 

from TherapyEdge. 

 

Aim 1 Assessments 

MINI: Of the participants enrolled in the study, 25% were randomly selected (n=397) to 

complete a second, blinded, diagnostic interview comprising the depression and anxiety 

modules of the MINI. The MINI is a short, structured interview that is designed to detect 

psychiatric disorders.[92] It takes approximately 15-20 minutes to complete. It has been used 

as the reference-standard in other studies in South Africa as it was used here.[3, 5] The MINI 

modules we used included the sections for major depressive disorder, anxiety disorders 

(generalized anxiety disorder, panic disorder, social anxiety disorder, and post-traumatic 

stress disorder), suicidality, and bipolar disorder, so that we could distinguish between a 

depressive episode that is part of bipolar disorder versus major depressive disorder. This 

comprised modules A-H and module N of version 6 of the MINI. 

The MINI interview took place immediately following the depression screening 

interview, and prior to HCT.  Interviewers conducting the second interview were not aware 

of the results from the screening interview. The MINI was administered in the same language 

used for the first interview. Along with myself, two practitioners at WHWC- a trauma 

counselor and a trained counseling psychologist- administered the MINI. All interviewers 

administering the MINI participated in a training session via Skype with Department of 

Psychiatry personnel from UNC Chapel Hill. On a bi-weekly basis, MINI diagnoses were 

discussed and resolved with the psychologist.  
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Aim 2 Assessments 

Engagement in HIV care: The primary outcome for aim 2 was linkage to care among HIV-

infected patients. Linkage to care was defined as returning to WHWC to collect CD4 count 

results within a 3 month time period after HIV diagnosis. The secondary outcome for aim 2 

was initiation of ART within 3 months among HIV-infected patients who linked to care. 

Information on whether a patient returned to collect CD4 count results or initiated ART was 

obtained up to 6 months after enrollment in the study. Patients who did not collect CD4 

counts within 6 months of HIV diagnosis were considered lost to care. We obtained this data 

from TherapyEdge, the electronic clinical database kept at WHWC.  

 

Language of Interviews 

Most patients at WHWC have at least basic English speaking capabilities, but the 

majority are not fluent in English.  Because patients were asked questions about complex 

mental health issues, questions were asked in a language in which the patient was 

comfortable.  The predominant languages in the area are Isizulu, Ndebele (Zimbabwean), 

Isixhosa, Sesotho, Setswana, and Sepedi (Northern Sotho).   

The screening questionnaire was translated from English into Isizulu (closely related 

to Isixhosa and Ndebele) and Sesotho (closely related to Setswana and Sepedi). Study 

interviewers were able to communicate using both questionnaires and English, which 

allowed us to interview the majority of patients at WHWC. Patients who spoke other 

languages such as Xitsonga, Xivenda, Shona, and Chichewa, and who were not comfortable 

in English were not interviewed. 



24 

None of the three MINI interviewers was able to speak the South African languages 

that were used for the screening interviews. Therefore, the MINI was translated into Isizulu 

and Sesotho and an interpreter was used so that the MINI was always administered in the 

same language that was used for the screening interviews.  

 

Referral Procedures 

Study staff members referred patients according to the procedures below. In addition, 

patients who appeared to be in significant psychological distress or who reported traumatic 

events such as rape or violence during the course of the screening interview were offered a 

referral to the clinic psychologist.   

 

Suicidality 

Question 9 on the PHQ-9 asks the patient: “During the past two weeks how often 

have you had thoughts that you would be better off dead or of hurting yourself in some 

way?”   

Answer options include: not at all, several days, more than half the days, and nearly every 

day. Any patient who answers positively (any option except “not at all”) is asked a series of 5 

questions to assess suicide risk (Appendix B).  

Patients experiencing suicidal ideation were referred using the following rules: 

a) Patients experiencing passive suicidal ideation according to the suicide risk 

assessment were allowed to continue with the screening interview. At the end of 

the interview they were offered a referral to see a psychologist.  
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b) Patients experiencing moderate or high suicidal ideation as defined by the suicide 

risk assessment also completed the screening interview. However, these patients 

were escorted to a psychologist or clinician after the screening interview to 

undergo clinical assessment prior to HCT. The clinician made a recommendation 

as to whether the patient was stable enough to undergo HCT. 

c) Patients experiencing acute suicidal ideation (these patients stated that they may 

hurt themselves in the near future) were immediately escorted to a psychologist or 

clinician. The screening interview was not resumed and these patients were 

excluded from the study. 

 

PHQ-9 Scores 

Patients who scored in the severe range for depression  (≥20 on the PHQ-9) were 

offered an immediate referral to see the clinic psychologist.[93] These cut-offs were 

previously determined in Western study settings but were used here to identify patients very 

likely to need further evaluation. 

 

Data Management and Analysis 

Data management: Study data was entered by either the principal investigator or study staff 

into a password protected online Research Electronic Data Capture (REDCap) database 

hosted at the University of North Carolina, Chapel Hill. All responses from the study 

questionnaire including the PHQ-9 and questions addressing substance abuse and prior 

knowledge of HIV status were entered into the database. Additionally, demographic data for 

patients who were not infected with HIV were extracted from medical records on to a 

standardized paper form prior to entry in the REDCap database. Weekly quality control was 
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conducted and inconsistent data was resolved through review of medical records and 

consultation with the monitoring and evaluation team at WHWC.  

All clinical and demographic data for HIV-infected patients were electronically 

obtained from the TherapyEdge clinical database for HIV-infected patients.  

 

Data Analysis 

Aim 1: For this aim sociodemographic characteristics of all patients included in the validation 

subset were described. Additionally alcohol use and perceived health status were reported. 

Among the randomly selected sample on whom the MINI was performed, test characteristics, 

including sensitivity and specificity, of the PHQ-9 were calculated.  

A severity score of 10 or higher for the PHQ-9 is typically considered to be indicative 

of possible depression and was considered a positive screen in these analyses.[84, 94] 

Additional cut-off scores of 8 and 12 were also considered. The PHQ-9 asks about symptoms 

in the last 2 weeks so we specifically compared screening diagnoses to current diagnoses on 

the MINI, which also asks about the last 2 weeks. 

 Sensitivity, specificity, and categorical likelihood ratios were calculated and we used 

ROC curve analyses to examine the overall performance of the screening instrument. Exact 

confidence intervals were calculated for sensitivity and specificity. Confidence intervals for 

likelihood ratios and ROC curves were calculated using standard methods. Post-test 

probabilities (analogous to predictive values for a dichotomous test) were calculated for the 

observed prevalence of depression in the study population as well as a range of prevalence 

values using the categorical likelihood ratios.  
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Sensitivity analyses were conducted to assess the possible bias in PHQ-9 test 

performance produced by misclassification of a current major depressive episode by the 

MINI. Varying combinations of sensitivity and specificity of the MINI reference standard 

were considered. In conditional independence scenarios, which did not assume any 

relationship between a patient’s score on the PHQ-9 and their score on the MINI, MINI 

sensitivity was varied from 0.75 to 1.00 and specificity from 0.97 to 1.00.  In conditional 

dependence scenarios, it was theorized that patients who underreported depressive symptoms 

on the PHQ-9 might also underreport on the MINI. For the conditional dependence 

assessments, a range of reduced sensitivities of the MINI was considered for the population 

who screened negative on the PHQ-9.    

 

Aim 2: The primary outcome for this aim was linkage to care, defined as returning to WHWC 

for CD4 staging within 3 months of the diagnosis visit. A secondary outcome among those 

who were eligible for ART (CD4 ˂ 350) was initiation of ART within 3 months of the 

staging visit. The main factor of interest in these analyses was probable major depression, 

defined as a PHQ-9 score of 10 or higher. Additional variables included in multivariable 

analyses include age, gender, employment status, country of birth, alcohol use, perceived 

health status, and baseline CD4 count. Age was categorized and modeled using indicator 

variables, with the youngest age group (<30 years) as the referent.  

We conducted preliminary analyses to assess the distribution of variables and any 

impact of missing data or extreme values.  Baseline patient characteristics were summarized 

using frequencies and proportions for categorical variables and medians and interquartile 

ranges (IQR) for continuous variables. Poisson regression with a robust variance estimator 
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was used to estimate risk ratios (RRs), adjusted risk ratios (aRRs), and 95% confidence 

intervals (CIs). For the linkage to care outcome we assessed for but found no evidence of 

interaction between CD4 count and depression, and perceived health status and depression. 

Stata version 13 (StataCorp, College Station, TX, USA) was used for all analyses.  

 

Figure 3.1. Study design flowchart describing recruitment, enrollment, depression screening, 

and selection for MINI 
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CHAPTER IV: VALIDITY OF THE PATIENT HEALTH QUESTIONNAIRE-9 TO 

SCREEN FOR DEPRESSION IN A HIGH-HIV BURDEN PRIMARY 

HEALTHCARE CLINIC IN JOHANNESBURG, SOUTH AFRICA 

Introduction 

Mental illness imposes an immense global disease burden, particularly in low and 

middle-income countries where access to mental health services is lacking [95, 96].  Major 

depressive disorder (MDD) is the second leading contributor to years lived with disability 

(YLD) globally, and ranks within the top four causes of YLDs in all regions worldwide [97]. 

In sub-Saharan Africa more than two-thirds of patients with severe mental illness are unable 

to access mental health care and this number rises to approximately 80% for patients with 

moderate or mild mental illness [98]. To address these challenges, the integration of mental 

health screening approaches in primary care has been suggested as a mode for increasing 

access to care in low and middle-income settings [99, 100]. 

The implementation of routine mental health screening in sub-Saharan African 

primary health care (PHC) settings requires validated rapid screening instruments that can be 

easily administered by lay healthcare workers in busy clinics [17, 96].  A limited number of 

validation studies of depression screening tools have been conducted against diagnostic 

reference standards in such settings, but these studies, done in varying study populations and 

contexts, have had inconsistent results [3, 21, 81, 83-89, 101]. The populations included in 

these studies, such as university students, household survey participants, or HIV-infected 

patients, are not easily generalizable to a PHC setting. To our knowledge, brief depression 

screening tools have not been validated for a general PHC context in sub-Saharan Africa.  
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Depression is a common and debilitating comorbidity of HIV in sub-Saharan Africa.  

The reported prevalence of depression in HIV-infected African adults in ranges from 8-60%, 

several times greater than prevalence estimates in the general population [3, 5, 7, 20, 23, 26-

30].  The relationship between MDD and HIV is complex, as depression can be a risk factor 

for HIV acquisition as well as a consequence of HIV infection [8, 102]. However, MDD has 

long been recognized as a predictor of negative clinical outcomes among people with HIV [8, 

22, 103, 104]. Persons with depression initiate anti-retroviral treatment (ART) at lower CD4 

counts than people without mental illness, and depressed patients are much less likely to 

adhere to ART than patients who are not depressed [9, 24, 27, 47]. 

Routine depression screening is recommended for HIV infected patients in high-

resource settings and can be an effective way to identify patients at risk for negative 

outcomes [77, 78, 82]. Depressed HIV-infected patients who receive treatment for mental 

health illness have improved ART adherence and increased quality of life [105, 106]. As 

interventions to increase access to early ART are scaled up throughout sub-Saharan Africa 

and universal HIV counseling and testing (HCT) becomes the norm, integration of mental 

health services and HIV programs could be an important component of ensuring optimal care 

and treatment utilization for these two highly comorbid conditions [107].  Routine mental 

health screening in PHC settings, where most HIV-infected patients are diagnosed and seek 

regular care, might be a valuable approach to identify both HIV-infected and HIV-uninfected 

patients who require further mental health assessment.  

Here, we have conducted a validation study of an interviewer-administered brief 

screening tool for depression, in a high HIV burden, low literacy PHC population in 

Johannesburg, South Africa. We sought to validate the PHQ-9 as a depression screening tool 
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compared to the internationally validated Mini International Neuropsychiatric Interview 

(MINI) among patients undergoing routine HCT in a primary care setting. We also sought to 

provide additional evidence of the utility of the PHQ-9 among HIV-infected people in sub-

Saharan Africa. 

 

Methods 

Ethical Approvals 

The Institutional Review Board at the University of North Carolina (No. 12-1730) 

and the Human Research Ethics Committee at the University of Witwatersrand (No. 

M120725) approved this study.  

 

Study Setting and Population 

Witkoppen Health and Welfare Center (WHWC) is a high-volume primary health 

care clinic in northern Johannesburg, South Africa that provides comprehensive services 

predominantly to persons living in densely populated peri-urban formal and informal 

settlements. At WHWC, every clinic client with an unknown HIV status or with a negative 

HIV test more than three months old routinely undergoes opt-out HCT.  

The study population comprised a randomly selected subset of patients who were 

undergoing routine HCT at WHWC between September 2012 and April 2013. Participants 

were eligible for enrollment if they presented at WHWC for any reason, were at least 18 

years old, not pregnant by self-report, could communicate in one of 5 common languages 

used by interviewers (English, isiZulu, isiXhosa, seSotho, seTswana), and were able to 
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provide informed consent. Persons found to be experiencing acute suicidal ideation during 

the PHQ-9 were excluded and referred for immediate assistance. 

 

Measures 

PHQ-9 

The PHQ-9 is a 9-item depression screening tool that determines the presence and 

frequency of the 9 core depressive symptoms identified in the DSM-IV over the previous 2 

weeks. This tool has been widely utilized in Western settings and more recently in sub-

Saharan Africa [84, 86, 89, 101]. Scores range from 0-27, with a score of 10 or higher 

typically used to indicate the presence of a depressive disorder that would benefit from 

treatment. While the PHQ-9 was developed to be self-administered, interviewer-

administration has yielded similar results [91].  

 

MINI 

The MINI International Neuropsychiatric Interview (MINI) is a short, structured 

diagnostic interview for major psychiatric disorders. The MINI served as the reference 

standard in this study [92].  The MINI is a reliable and valid diagnostic tool that has been 

used successfully in South African populations [3, 5].  We used the MINI modules for major 

depressive disorder (MDD), anxiety disorders (generalized anxiety disorder, panic disorder, 

social anxiety disorder, post-traumatic stress disorder), suicidality, and bipolar disorder.  

  



33 

Study Procedures 

Eligible patients were selected randomly for recruitment each day. Patients were 

recruited after clinic registration but prior to undergoing HCT. After providing informed 

consent, the patient completed the screening interview, including the PHQ-9, with a trained 

lay-interviewer. Questions about substance abuse and knowledge of HIV status (from prior 

testing experiences) were also included in the questionnaire. Socio-demographic information 

and clinical information was obtained from the patient’s WHWC clinic file. Due to low 

literacy in the study population, the questionnaire was administered by the interviewer and 

responses were recorded on a paper form. The questionnaire was translated and conducted in 

5 common languages (English, isiZulu, isiXhosa, seSotho, seTswana). 

After the screening interview, participants immediately completed the MINI 

interview with a second study team member who was blinded to the results of the PHQ-9. 

The MINI interview was conducted by health care professionals trained in use of the 

instrument. The MINI was administered in the same language as the screening interview; an 

interpreter was used when needed. Translations of the MINI were completed in the same 

languages used for the screening tools and these standard translations were used when 

needed.  

Study data were collected and managed using Research Electronic Data Capture 

(REDCap) tools hosted at the University of North Carolina, Chapel Hill [108].  

 

Analyses 

A positive screen for probable depression was defined as a score ≥10 on the PHQ-9 

[84, 89, 101]. Test characteristics including sensitivity, specificity, and categorical likelihood 
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ratios for the PHQ-9 were calculated relative to a diagnosis of a current major depressive 

episode (MDE) on the MINI.  A range of cut-off scores (8, 10, and 12) was considered for 

the PHQ-9. Categorical likelihood ratios were calculated for the standard scores of ≥5 (mild 

depression/anxiety), ≥ 10 (moderate depression/anxiety), ≥ 15 (moderately severe 

depression/severe anxiety), and ≥20 (severe depression). Post-test probabilities (analogous to 

positive predictive values for a dichotomous test) were calculated for a range of prevalence 

values of depression using categorical likelihood ratios. Receiver operating characteristic 

(ROC) plots were graphed and the area under the curve (AUC) is reported. Sensitivity 

analysis was conducted to assess the possible bias in PHQ-9 test performance produced by 

misclassification of MDE by the MINI. Varying combinations of sensitivity and specificity 

of the MINI reference standard were considered and conditional independence and 

dependence scenarios were assessed. 

 

Results 

Between September 2012 and April 2013, 397 persons provided informed consent to 

participate in this study. Participants had a median age of 35 years (IQR: 28- 46 years) and 

most were female (60%).   About half of the participants were from South Africa (48%) and 

more than a third were from Zimbabwe (37%). Nearly 60% were employed and 30% 

reported drinking alcohol (Table 4.1). Of the 397 participants, 257 (64.7%) tested negative 

for HIV on the enrollment date or within the previous 2 weeks and 113 (28.5%) tested 

positive at enrollment or were not tested because they told the HIV counselor that they knew 

their positive status and were enrolled in HIV care at another clinic (n=9). About two-thirds 

of patients (65%) rated their general health status as good, very good, or excellent, while the 
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remainder reported poor or fair health. Patients with probable depression (PHQ9≥10) had 

similar demographic characteristics compared to patients without probable depression 

(PHQ9<10), except that patients with probable depression reported poor or fair health more 

often (p<0.0001) and were more likely to be HIV-infected (p<0.0001). According to the 

PHQ-9, 44% of the participants reported no depression (PHQ9= 0-4), 32% reported mild 

depression (PHQ9=5-9), 18% reported moderate depression (PHQ9=10-14), 5% reported 

moderately severe depression (PHQ9=15-19), and 1% reported very severe depression 

(PHQ9≥20). 

 

PHQ-9 

Of the 397 persons completing the MINI, 47 (11.8%) met the diagnostic criteria for a 

current MDE on the MINI. Of the 47 patients, 19 (40.4%) were experiencing a comorbid 

anxiety disorder and 3 (0.76%) met criteria for bipolar spectrum disorder. The most common 

comorbid anxiety disorders were generalized anxiety disorder (GAD) and post-traumatic 

stress disorder (PTSD). Compared to the MINI, the PHQ-9 performed modestly in this 

population. Of the 47 persons meeting criteria for MDE, 37 had a positive PHQ-9 depression 

screen with the standard cut-off score of 10 or higher, yielding a sensitivity of 78.7% (95% 

CI: 64.3-89.3) (Table 4.2). Of the 350 participants who did not meet criteria for current major 

depression on the MINI, 292 had a negative depression screen on the PHQ-9, corresponding 

to a specificity of 83.4% (95% CI: 79.1-87.2). An alternate PHQ-9 cut-off score of 8 in the 

overall sample yielded a higher sensitivity of 87.2% (95% CI: 74.3-95.2) and a lower 

specificity of 73.4% (95% CI: 68.5-78.0). A higher alternate cut-off score of 12 yielded a 
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lower sensitivity of 55.3% (95% CI: 40.1-69.8) and a higher specificity of 89.1% (95% CI: 

85.4-92.2).  

In ROC analysis, the PHQ-9 had an area under the curve (AUC) of 0.88 (95% CI: 

0.83-0.92), indicating moderately high accuracy (Figure 1). Likelihood ratios for the 

commonly used PHQ-9 categories representing mild (5-9), moderate (10-14), moderately 

severe (15-19), and severe (20-27) depression were 0.09, 0.50, 3.89, 6.77, and 22.3 

respectively (Table 4.3). Post-test probabilities for these categories were calculated for a 

range of pre-test probability (prevalence) values (Figure 2).  At the 11.8% prevalence of 

MDE seen in the study population (indicated by vertical line, Figure 2), the post-test 

probability of depression for a PHQ-9 score between 10-14 is 34.2%, for a score between 15-

20 it is 47.5%, and for a score higher than 20 it is 75%.  

Among HIV-positive participants, 15.0% (n=17) met the criteria for MDE compared 

to 8.9% of the HIV-negative participants. The PHQ-9 performed similarly in the HIV-

positive and HIV-negative populations (Table 4.2). Among the 113 HIV-infected patients, 

the PHQ-9 yielded a slightly higher sensitivity and a lower specificity compared to the HIV-

negative population, although these estimates are imprecise as there were only 17 cases of 

MDE in the HIV-infected group.  

The performance of the PHQ-9 did not differ according to the language in which the 

interview was conducted. Additionally, sensitivity analyses showed that misclassification of 

true MDE by the MINI was not likely to have produced substantial bias. All scenarios where 

conditional independence was considered (MINI sensitivity was varied from 0.75 to 1.00 and 

specificity from 0.97 to 1.00) suggested that the true values of sensitivity and specificity of 

the PHQ-9 were underestimated by the observed estimates. Corrected estimates for 
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sensitivity of the PHQ-9 ranged from 0.84 to 0.99 and corrected estimates for specificity of 

the PHQ-9 ranged from 0.84 to 0.86. Conditional dependence may have occurred if patients 

underreporting depressive symptoms on the PHQ-9 were also more likely to underreport on 

the MINI. However, reducing the sensitivity of the MINI for patients screening negative on 

the PHQ-9 only slightly changed the observed results. Given our observed data, a MINI 

specificity of anything less than 1 would suggest that the reported sensitivity of the PHQ-9 is 

an underestimate of the true sensitivity. Our data were inconsistent with a MINI specificity 

less than 0.97 because of the low number of MDE cases among patients screening negative 

on the PHQ-9.  

 

Discussion 

In this high HIV burden PHC population in Johannesburg, South Africa, the PHQ-9 

showed high accuracy in correctly classifying cases of current MDE (AUC 0.88) relative to 

the reference standard MINI. At the standard cut-off score of 10, the PHQ-9 had moderately 

high sensitivity and specificity in the study population. The performance of the PHQ-9 was 

similar to that from a range of other settings outside of sub-Saharan Africa [109, 110]. 

Compared to other studies within sub-Saharan Africa , the PHQ-9 performed slightly worse 

than it did among university students in Nigeria [89] or HIV-infected persons in Uganda 

[101], but it performed significantly better in this study than it did among HIV-infected 

patients in Cameroon [84].  To our knowledge, ours is the only diagnostic validation study of 

the PHQ-9 conducted among a general PHC population in sub-Saharan Africa, and it 

underscores both the importance of a primary care setting in this region as an access point for 

identifying depression and as well an accurate tool to do so. 
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We found an 11.8% prevalence of MINI-defined current MDE in the overall study 

sample. This estimate is much higher than the prevalence estimate of MDE in a nationally 

representative household survey which found that 4.9% of South Africans had suffered from 

MDE in the previous 12 months, as measured by the World Health Organization’s (WHO) 

Composite International Diagnostic Interview (CIDI) [26].  We would expect our estimate to 

be higher than the prevalence from a household survey as our sample includes chronically ill 

and disenfranchised patients who are more likely to experience mental illness. Other 

estimates of depression from sub-Saharan Africa are either derived from screening 

instruments or focused particularly among HIV-infected patients. Among the HIV-infected 

subset of this population, depression prevalence was 15%, comparable to other prevalence 

estimates of MDD among HIV-infected African persons in studies using diagnostic tools 

(range ~3-35%) [3, 29, 87-89, 101]. The high prevalence of comorbid anxiety disorders, 

particularly GAD and PTSD, among depressed patients in this population reiterates the need 

to assess patients presenting with depressive symptoms for comorbid psychiatric diagnoses, 

which can lead to increased psychiatric severity and treatment resistance [111, 112].   

When evaluating the clinical utility of the PHQ-9 for depression screening and 

choosing an ideal cut-off score for this setting, we considered the prevalence of depression in 

the population, the benefits and harms of screening, and the resources available for screening 

and follow-up. In our study context, a busy PHC clinic in a resource-scarce setting with one 

part-time mental health professional, patients screened by lay-workers using the PHQ-9 

would then be evaluated by a PHC clinician who could confirm that a clinical depression 

exists and decide whether to begin treatment in the PHC setting or refer to a mental health 

professional.  In this scenario, the categorical likelihood ratios, which capture the magnitude 
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of depression, are particularly useful in prioritizing patients compared to the standard 

dichotomous cut-off score alone. The standard score of 10 groups together all patients with a 

score of 10 or higher- so those who have a score of 11 (moderate depression) and those who 

have a score of 20 (severe depression) are considered the same, discarding valuable 

information about the degree of illness.  In contrast, the categorical likelihood ratios allow 

the clinician to prioritize patients based on the magnitude of the depression score and the 

post-test probability of disease for a particular value of the PHQ-9. By multiplying the 

categorical likelihood ratio for a particular score by the pre-test odds of disease, a post-test 

odds can be calculated and easily converted to a post-test probability [113].  A patient with a 

PHQ-9 score of 11 at WHWC has a post-test probability of approximately 34% of being 

depressed as compared to a post-test probability of approximately 75% for a patient with a 

PHQ-9 score of 20. Using the categorical likelihood ratios would allow these two patients 

with different likelihoods of depression to be prioritized accordingly for the limited mental 

health resources available at WHWC. The categorical likelihood ratios also allow decision-

makers to adjust the pre-test probability value for different groups of patients by taking into 

account factors such as medical history (e.g. HIV infection status) or laboratory data, rather 

than only the overall prevalence of depression in the general clinic population.  In this more 

sophisticated approach, one standard cut-off score is not applicable to all patients in a clinic, 

but rather the cut-off score differs depending on a number of important variables specific to 

each patient.  

In choosing an ideal cut-off score for the PHQ-9, we also considered the relative cost 

of a false negative versus a false positive result. In our study setting, where many patients 

were coping with chronic diseases such as HIV, it might be reasonable to consider a false 
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negative, or missing a true case of depression, to be worse than a false positive. Patients with 

chronic conditions and comorbid depression are at risk for a multitude of negative outcomes 

including poor adherence to treatment and increased morbidity and mortality [114]. 

Therefore, identifying the maximum number of true depression cases might be considered a 

priority, especially among HIV infected patients in whom treatment initiation and adherence 

is a significant concern.  This approach would come at the expense of a higher number of 

false positive screens, creating a higher burden on the clinic to spend time and resources 

evaluating patients who are not true depression cases. These choices are ultimately dependent 

on the setting in which the tool is applied and the resources available for follow-up.  

The strengths and limitations of this study should be considered. The cultural 

construct of depression or anxiety in our study setting is likely to be very different from the 

Western settings in which the PHQ-9 was first developed. The version of the PHQ-9 used in 

this study was the same as that used in Cameroon among HIV-infected patients, which had 

been adapted slightly through focus group feedback in Cameroon [84]. While we were able 

to translate the PHQ-9 into local languages, we were unable to conduct additional focus 

groups or qualitative interviews in our study setting that would have allowed us to further 

adapt the PHQ-9 for culturally- relevant use in this context and ensure that the tool was well 

understood by the study population.  Although our results did not differ according to the 

language in which the PHQ-9 was administered, such qualitative research might have 

increased the diagnostic properties of the PHQ-9 in our study. We would encourage other 

researchers to conduct preliminary qualitative work when adapting and optimizing screening 

tools for use outside of the context in which the tool was originally developed and validated. 
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While the MINI was used as the reference standard in our study, it is imperfect, 

especially in light of the cultural considerations discussed above. However, the MINI has 

been validated against other diagnostic interviews, including the CIDI and the Structured 

Clinical Interview for DSM Disorders (SCID) and has itself been used as a reference 

standard for the validation of many other psychiatric scales [92]. Misclassification or 

reference-test bias with use of the MINI is likely to occur to some degree, and will depend 

partly on the experience level of the interviewer.  Given the rigorous DSM-IV criteria 

utilized in the MINI, we believe that false positives will be rare, although false negatives or 

missing cases of true MDE is possible. This would have biased our measured estimates of 

PHQ-9 sensitivity and specificity downwards. Our sensitivity analyses were consistent with 

observed estimates of sensitivity and specificity of the PHQ-9 being underestimated. An 

additional source of bias could have arisen through interviewer-administration of the PHQ-9   

as participants may be less likely to report mental health symptoms to an interviewer due to 

fear of stigmatization. This could lead to conditional dependence through lower sensitivity of 

the MINI among patients who screen negative on the PHQ-9, but sensitivity analysis showed 

that this would only slightly affect our observed estimates of PHQ-9 performance.  

Mental health screening in this study was conducted among patients prior to 

undergoing HCT. The advantage to this approach is that it allowed us to evaluate the 

performance of screening instruments among patients who were HIV-negative as well as the 

28.5% of the study population who tested HIV positive after their participation in this study. 

Because patients received their HIV test results after depression screening, new knowledge 

of an HIV diagnosis would not have influenced HIV infected patients to screen positive for 

depression due to an acute adjustment disorder with a depression reaction. We recognize that 
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the HIV-infected patients in this population are different from those engaging in ongoing 

HIV care who have been coping with long-term knowledge of HIV status, and that the 

prevalence of mental illness may differ at various time points in HIV care. Other research on 

depression and HIV in sub-Saharan Africa has focused mostly on patients who are aware of 

their HIV status rather than those who are testing for HIV. Our results contribute important 

information to the field as the mental health of HIV-infected patients prior to HCT has not 

been evaluated. Identifying patients with underlying depression as early as HCT could help 

identify patients at risk of defaulting treatment or care early on. Ideally, we would screen 

patients for mental health illness at several time points in HIV care, if resources for follow-up 

exist. 

The PHQ-9 performed reasonably well as a screening tool in this high HIV-burden 

South African clinic population and was easily implemented by lay health workers.  Our 

results provide insight on how we can screen for and prioritize often overlooked and highly 

prevalent depressive symptoms in low-resource PHC settings in sub-Saharan Africa. Such an 

intervention might be especially useful for monitoring high-risk subsets of the population 

such as HIV-infected people at risk for defaulting treatment, although further research will be 

required to determine how screening for depression can contribute to improved clinical 

outcomes. This study provides a framework for implementing depression screening programs 

in resource-scarce sub-Saharan African contexts and establishes the PHQ-9 as a useful 

screening instrument in these settings.   
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Table 4.1.  

Characteristics of the Validation Study Population by Depression (N=397) 

Characteristic 
Total study 

population* 

Depressive symptoms          

n (%) or median (IQR) 

 
(n=397) 

PHQ-9<10 

(n=302) 

PHQ-9≥10 

(n=95) 

Age  (years)    

<=25 59 (14.9) 49 (16.2) 10 (10.5) 

26-35 147 (37.0) 113 (37.4) 34 (35.8) 

36-45 87 (21.9) 62 (20.5) 25 (26.3) 

46-55 71 (17.9) 51 (16.9) 20 (21.1) 

>55 33 (8.3) 27  (8.9) 6 (6.3) 

Gender    

        Male 159 (40.1) 125 (41.7) 34 (35.8) 

        Female 236 (59.5) 175 (58.3) 61 (64.2) 

Employment status    

        Employed 230 (63.7) 179 (65.8) 51 (57.3) 

        Unemployed 131 (36.3) 93 (34.2) 38 (42.7) 

Country of birth    

        South Africa 190 (49.9) 141 (49.1) 49 (52.1) 

        Other country 191 (50.1) 146 (50.9) 45 (47.9) 

    

Alcohol use    

        Any 118 (30.0) 95 (31.5) 23 (25.0) 

        None 276 (70.1) 207 (68.5) 69 (75.0) 

Perceived health status    

Excellent 60 (15.2) 51 (16.9) 9 (9.8) 

Very good 57 (14.5) 48 (15.9) 9 (9.8) 

Good 139 (35.3) 112 (37.1) 27 (29.4) 

Fair 79 (20.1) 58 (19.2) 21 (22.8) 

Poor 59 (15.0) 33 (10.9) 26 (28.3) 

HIV status    

Positive 113 (28.5) 71 (23.5) 42 (44.2) 

Negative 257 (64.7) 212 (70.2) 45 (47.4) 

Unknown† 27 (6.8) 19 (6.3) 8 (8.4) 

       *Categories may not sum to the total because of missing data 

 † Twenty seven participants are of unknown HIV status because they were 

either: 1)  found to be either suicidal or mentally distressed during this study 

so HCT was deferred (n=5, 1.3%); 2) they refused to test for HIV after 

undergoing pre-test counseling (n=6, 1.5%); or 3) the patient skipped HCT 

(n=16, 4%). 
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Table 4.2.  

PHQ-9 Test Characteristics at Various Cut-Off Scores among Whole Study Population 

(n=397) 

*TP= True positive, FP= False positive, TN= True negative, FN= False negative 

 

Table 4.3.  

Likelihood Ratios for Commonly Used PHQ-9 Decision Thresholds 

Symptom severity PHQ-9 category Likelihood ratio 

No depression  ˂5 0.09 

Mild depression 5-9 0.50 

Moderate depression 10-14 3.89 

Moderately severe depression 15-19 6.77 

Severe depression 20-27 22.3 

 

 

Table 4.2. PHQ-9 Test Characteristics at Various Cut-Off Scores among 

Whole Study Population (n=397) 

Cut-off TP* FP TN FN Sensitivity (95% 

CI) 

Specificity (95% 

CI) 

≥ 8 41 93 257 6 87.2  (74.3-95.2) 73.4 (68.5-78.0) 

≥ 10 37 58 292 10 78.7 (64.3-89.3) 83.4 (79.1-87.2) 

≥ 12 26 38 312 21 55.3 (40.1-69.8) 89.1 (85.4-92.2) 

 

PHQ-9 test characteristics at various cut-off scores among HIV-positive 

patients only (n=113) 

Cut-off TP FP TN FN Sensitivity (95% 

CI) 

Specificity (95% 

CI) 

≥ 8 15 39 57 2 88.2 (63.6-98.5) 59.4 (48.9-69.3) 

≥ 10 14 28 68 3 82.4 (56.6-96.2) 70.8 (60.7-79.7) 

≥ 12 11 15 81 6 64.7 (38.3-85.8) 84.4 (75.5-91.0) 

 

PHQ-9 test characteristics at various cut-off scores among HIV-negative 

patients only (n=257) 

Cut-off TP FP TN FN Sensitivity (95% 

CI) 

Specificity (95% 

CI) 

≥ 8 20 48 186 3 87.0 (66.4-97.2) 79.5 (73.7-84.5) 

≥ 10 17 28 206 6 73.9 (51.6-89.8) 88.0 (83.2-91.9) 

≥ 12 12 22 212 11 52.2 (30.6-73.2) 90.6 (86.1-94.0) 
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Figure 4.1. Receiver operating characteristic (ROC) curve for PHQ-9 

 

 

Figure 4.2. Post-test probability for varying PHQ-9 categories, based on categorical 

likelihood ratios. 
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CHAPTER V: UNDERLYING DEPRESSION DOES NOT INFLUENCE LINKAGE 

TO CARE OR ART INITIATION AMONG NEWLY DIAGNOSED HIV-INFECTED 

ADULTS IN JOHANNESBURG, SOUTH AFRICA 

Introduction 

In sub-Saharan Africa, the prevalence of depression among HIV-infected people is 

reported to be 30-60%, several times greater than prevalence in the general population. [1-9] 

The relationship between depression and HIV infection is complex, as depression can be a 

risk factor for HIV acquisition as well as a consequence of HIV infection. [10, 11] 

Depression also has been recognized as a predictor of poor outcomes among people with 

HIV infection, including faster disease progression and a greater risk of HIV-associated 

morbidity and mortality. [12-14]  

Delayed linkage or poor retention in HIV care has emerged as a major operational 

challenge to HIV treatment programs and may be impacted by poor mental health.[15-19]  

Among people enrolled in HIV care, depression appears to negatively affect health care 

utilization behaviors, leading to delayed initiation of antiretroviral treatment (ART), missed 

clinic visits, and reduced adherence to ART.[11, 12, 20-24] Although the effect of depression 

on ART adherence is well-documented, the impact of depression on linkage to care has been 

less clearly delineated. [25-27]  

We conducted an observational study to examine the relationship between underlying 

depression immediately prior to HIV diagnosis and engagement in care among a cohort of 

340 persons presenting for primary care who were tested for HIV and received a new 

diagnosis of HIV infection during their visit at an urban clinic in Johannesburg, South Africa. 
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We hypothesized that HIV-infected patients with depressive symptoms preceding diagnosis 

would be less likely to engage in care compared to their counterparts without depression. 

Among those who did link to care, we hypothesized that depressed patients who were 

eligible for ART would be less likely to initiate ART than those who were not depressed. 

 

Methods 

Study Setting and Population 

Witkoppen Health and Welfare Center (WHWC) is a high-volume primary health 

care clinic in northern Johannesburg, South Africa that provides comprehensive services 

predominantly to persons living in densely populated peri-urban formal and informal 

settlements. At WHWC, every clinic client with an unknown HIV status or with a negative 

HIV test more than three months old routinely undergoes opt-out HIV counseling and testing 

(HCT).  

The study population comprised a randomly selected subset of patients who were 

undergoing routine HCT at WHWC between September 2012 and April 2013. Participants 

were eligible for enrollment if they presented at WHWC for any reason, had unknown HIV 

status, tested positive for HIV at the study visit, were at least 18 years old, not pregnant by 

self-report, could communicate in one of 5 common languages used by interviewers (English, 

isiZulu, isiXhosa, seSotho, seTswana), and were able to provide informed consent. Persons 

found to be experiencing acute suicidal ideation were excluded and referred for immediate 

assistance. The Institutional Review Board at the University of North Carolina and the 

Human Research Ethics Committee at the University of Witwatersrand approved this study.  
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Study Procedures 

Eligible patients were selected randomly for recruitment each day, prior to 

undergoing HCT. After providing informed consent, the patient was interviewed by a trained 

lay-interviewer. Due to low literacy in the study population, an interviewer-administered 

study questionnaire was used and responses were recorded on a paper form. 

Depression was measured using the Patient Health Questionnaire-9 (PHQ-9), a 9-item 

depression screening tool that determines the presence and frequency of the 9 core depressive 

symptoms identified in the DSM-IV over the previous 2 weeks.[28] This tool has been 

widely utilized in Western settings and in sub-Saharan Africa.[29-32] Additionally, the PHQ-

9 was recently validated among patients at WHWC.[33]  The PHQ-9 was administered prior 

to HIV testing to avoid any potential impact of the HIV test result on the PHQ-9 answers. 

The study questionnaire included questions about substance abuse and knowledge of HIV 

status from prior testing experiences. Questions regarding knowledge of HIV status were 

added to the study questionnaire after two months of data collection, so a small number of 

participants did not answer these questions; absence of this information should be unrelated 

to other variables, in particular to depression status and linkage to care. Based on the 

proportion of the population reporting prior knowledge of HIV infection, we estimate that an 

additional 6 or 7 persons may have known their positive HIV status.  

After completing the questionnaire, patients were tested for HIV with rapid HIV tests. 

Patients who tested positive by two rapid dried blood spot tests were registered at the HIV 

clinic and blood was drawn for CD4 testing that day. HIV infected patients were counseled 

regarding their results and given an appointment to return for collection of CD4 results and 

HIV staging, typically within 2 weeks, but up to 4 weeks from the diagnosis date.  
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Socio-demographic information and clinical information from the date of HIV testing 

was obtained from TherapyEdge, the HIV electronic clinic record database. Electronic clinic 

records were reviewed at least 6 months after study enrollment to assess clinic visits and 

ART status. Study data were collected and managed using Research Electronic Data Capture 

(REDCap) tools hosted at the University of North Carolina, Chapel Hill.[34]   

 

Statistical Analysis 

The primary outcome was linkage to care, defined as returning to WHWC for CD4 

staging within 3 months of the diagnosis visit. A secondary outcome among those who were 

eligible for ART (CD4 ˂ 350) was initiation of ART within 3 months of the staging visit. 

The main factor of interest in these analyses was probable major depression, defined as a 

PHQ-9 score of 10 or higher. Analyses were also conducted using a higher cut-off score of 

15 for the PHQ-9 but no difference was found compared to results with the standard cut-off 

score; these data are not reported further. Additional variables included in multivariable 

analyses include age, gender, employment status, country of birth, alcohol use, perceived 

health status, and baseline CD4 count. Age was categorized and modeled using indicator 

variables, with the youngest age group (<30 years) as the referent.  

Baseline patient characteristics were summarized using frequencies and proportions 

for categorical variables and medians and interquartile ranges (IQR) for continuous variables. 

Poisson regression with a robust variance estimator was used to estimate risk ratios (RRs), 

adjusted risk ratios (aRRs), and 95% confidence intervals (CIs). For the linkage to care 

outcome we assessed for but found no evidence of interaction between CD4 count and 
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depression, and perceived health status and depression; these results are not reported further. 

Stata version 13 (StataCorp, College Station, TX, USA) was used for all analyses.  

 

Results 

Between September 2012 and April 2013, 1683 people provided informed consent to 

participate in this study. Nearly all (n=1681) completed depression screening and 82% 

(n=1386) subsequently tested for HIV. Those who were not tested either refused HIV testing, 

were still in the window period from an HIV test less than three months old, revealed that 

they knew their positive status during pre-test counseling, left the clinic prior to testing, were 

referred for urgent mental health care due to their responses on the depression screen, or were 

missing for unknown reasons. Patients who did not test for HIV were excluded from this 

analysis. Of the 1384 who did test for HIV, 60 were subsequently excluded because they 

knew they were HIV positive according to their responses to our study questionnaire. Of the 

remaining 1324, 26% (n=340) were found to be HIV-infected. Nearly a quarter of the 1324 

patients (22%) were depressed. Depression was much more common among patients who 

subsequently tested positive for HIV compared to those who tested negative for HIV (30.3% 

versus 19.7%, p<0.0001).  All 340 patients with newly diagnosed HIV infection were 

included and constitute the study population for the remaining analyses. 

Participants with newly diagnosed HIV infection had a median age of 35 years (IQR: 

30- 40 years) and just over half were female (54%). About half of the participants were from 

South Africa (46%) while most others were from Zimbabwe (42%). About a third reported 

drinking any alcohol (32%) and 59% were employed. Nearly half of the participants self-

reported only fair or poor health status. The median baseline CD4 count at HIV diagnosis 



51 

was 188 cells/mm3 (IQR: 86-345 cells/mm3); three-quarters of the patients who had a 

reported CD4 count were eligible for ART at the time of diagnosis.  

Among the 340 participants, 30% were considered depressed based on PHQ-9 

criteria. Depressed patients were slightly older (37 years vs 35 years, p=0.019). Those who 

were depressed were also more likely to self-report fair or poor health rather than excellent, 

very good, or good health (p=0.002).  Depressed patients with newly diagnosed HIV 

infection had a lower median CD4 count on the date of HIV diagnosis compared to patients 

who were not depressed (159 vs 209, p=0.018) (Table 5.1).  

Most (75%) participants linked to care to obtain a CD4 count within 3 months of 

diagnosis. About 60% of the patients under age 30 linked to care, compared to 78% of those 

age 30-39, 89% of those age 40-49, and 68% of those who were 50 or older. Those who 

linked to care were also more likely to report fair or poor health status (p=0.026) and have 

lower mean CD4 counts (232 vs 295, p=0.042) compared to patients who did not link to care.  

The proportion of patients who linked to care within 3 months was 80% in the 

depressed group and 73% in the group that was not depressed (unadjusted RR=1.08, 95% 

CI:0.96, 1.23). In a multivariable model adjusting for potential confounding variables, 

depression was not associated with linkage to care (adjusted RR=1.05, 95% CI:0.93, 1.1).   

Among the 185 patients who did link to care, 8 reported transferring care to another 

clinic and 1 passed away within the 3 months after HIV diagnoses. Of the remaining 176, 

81% (n=143) initiated ART within 3 months of obtaining a CD4 count. The percentage of 

depressed and not depressed patients who initiated ART within 3 months was 81% in both 

groups (unadjusted RR=0.99, 95% CI: 0.86, 1.15). In a multivariable model adjusted for all 
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potential confounders, we found no association between depression and ART initiation (RR= 

1.01, 95% CI: 0.87, 1.17). 

 

Discussion 

In this population of HIV-infected people at a primary care clinic in Johannesburg, 

South Africa, the prevalence of depressive symptoms at the time of HIV testing was high, 

with 30% of patients experiencing probable depression. We found that underlying depression 

did not influence subsequent linkage to HIV care or initiation of ART.  To our knowledge, 

this is only the second study in the literature that has assessed depression before HIV testing 

results were known. 

Depression is both a cause and an effect of HIV infection. Consequently, depression, 

pre- or post-HIV diagnosis, might influence engagement in HIV care. The relationship 

between HIV diagnosis, depression status, and depression screening is complex, 

necessitating clear delineation of distinct study populations that should be considered 

separately. To address this issue and put the current study into context, we have formulated a 

framework to describe these populations relative to the HIV engagement in care continuum 

(Figure 5.1)[63, 74].  

The first population (Population 0) includes all depressed HIV-infected patients in a 

community, prior to HIV diagnosis. A proportion of Population 0 seeks medical care, 

yielding the next group (Population 1). Population 1 comprises patients presenting for care, 

who are not yet diagnosed with HIV. This population includes two sub-groups who have 

differing motivations for seeking health care- a) patients presenting for primary care who 

undergo routine HIV testing, and b) patients who are either self-referred or provider-referred, 
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and present specifically for HIV testing. In Population 1, we can study the effect of being 

depressed immediately prior to HIV diagnosis on engagement in HIV care. This population 

was assessed in the current study. Population 2 includes patients who have already received 

an HIV diagnosis. Subgroups in this population vary with the timing of depression screening: 

a) immediately after diagnosis (subgroup a), b) during the pre-ART period, c) at ART 

initiation, or d) after a patient is maintained in continuous HIV care. People can also move 

into and out of the depressed group over time, necessitating regular depression screening to 

accurately represent the prevalence of depression. Some people might move from Population 

1 into Population 2 as they move through the continuum, but others may remain in only one 

group. Both Populations 1 and 2 are typically clinic-based research populations.  

Following Population 0 longitudinally through engagement in the HIV care 

continuum would give an estimate of the full effect of depression on engagement in HIV 

care, including people who are missed in the clinic-based populations. However, addressing 

the full impact of depression on HIV infection in Population 0 would require a challenging 

population-based approach in which people unaware of their HIV status are screened for 

depression in the community, and HIV tests are collected and banked for future analysis. 

Conducting research among Population 0 is logistically and financially difficult, and 

importantly, populations 1 and 2 are more straightforward targets for potential interventions. 

In our current study, we focused on Population 1a- patients who undergo routine HIV testing 

while seeking primary care.  

Given that depression is associated with ART non-adherence, we hypothesized that 

depressed patients would be less likely to engage in HIV care after diagnosis compared to 

their counterparts without depression. However, the evidence that depressed patients are less 
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likely to adhere to ART or to display other decreased healthcare utilization behaviors has 

been collected almost exclusively in Population 2c, i.e. at ART initiation.[9] These patients 

could be experiencing depression as a result of the emotional stress related to coping with 

their HIV status, or as a sequelae of the virus itself. Additionally, depression may not affect 

linkage to care in the same way as ART adherence, because adherence to daily ARVs 

requires a different skill set than clinic visit adherence. ART adherence requires daily 

vigilance and independent motivation, whereas obtaining a CD4 count is a discrete event, 

and one that can easily be rescheduled if needed. Perceived stigma and social support in the 

home may also play more significant roles in daily ART adherence than linkage to care.  

Our study adds to a limited knowledge base relating mental illness and engagement in 

care among HIV-infected people. In Uganda, severe mental illness was associated with worse 

retention in care among patients initiating ART (population 2c).[71] In Durban, South Africa, 

depression was very common (prevalence = 55%) among patients presenting for HIV testing 

who were also screened for depression (population 1b).[20] In this population, patients with 

depressive symptoms were less likely than those without depressive symptoms to link to HIV 

care, as we had hypothesized in the current study. The relationship between depression and 

linkage to HIV care differed according to referral method. Depressed patients referred for 

HIV testing by a provider showed decreased linkage to care compared to provider-referred 

patients who were not depressed. Interestingly, depressed patients who self-referred for HIV 

testing showed increased linkage to care compared to self-referred patients who were not 

depressed.  

Similar to the study in Durban, we screened for depression prior to the time of HIV 

diagnosis. However, we targeted patients undergoing routine HIV testing during the course 



55 

of a primary care visit.   Although underlying depressive symptoms were more common in 

people who tested positive for HIV compared to those who tested negative (30% versus 

20%), we did not find a difference in returning to the clinic to obtain a CD4 count or 

initiating ART. In primary care settings, patients who are high utilizers of medical care 

commonly have a higher prevalence of depression, and seek care for minor illnesses at a 

greater rate than patients without mental illness. [115, 116] Because our study population 

comprised patients who presented to a primary care facility, we may have selected for high 

utilizers who are less likely to be at high risk for loss to HIV care. Our clinic-based study 

would not capture depressed HIV-infected people who are particularly unmotivated to seek 

care (“low-utilizers”), reflected in Population 0. Furthermore, when depression arises after 

HIV diagnosis (Population 2), some patients may transition into the low-utilizer group, 

accounting for the decreased health seeking behavior that we see among patients who are 

depressed post-HIV diagnosis.  

Depressed patients in our cohort may have been more similar to the self-referred 

population in the Durban study who linked to care more effectively than patients without 

depressive symptoms. Our primary care population may have included some patients who 

self-referred for HIV testing or were referred for testing by a different care provider. We are 

not able to distinguish these groups as they are mixed in with the majority of our population 

who presented for a primary care visit and underwent routine HIV testing. Additionally, 

while the Durban study was not able to use a validated depression screening tool, we used a 

tool that has been validated in various sub-Saharan African settings, including a recent 

diagnostic validation study that we conducted at the same clinic in which this study was 
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conducted.[117] The differing measurement tools may have accounted for the substantial 

discrepancy in depression prevalence between our study and the Durban study.  

To our knowledge, ours is the first study to examine underlying depression in patients 

undergoing routine HIV testing at a primary care clinic in sub-Saharan Africa. This context is 

particularly important as a large proportion of HIV testing and treatment in sub-Saharan 

Africa takes place in primary care settings. Our results suggest that depressed patients who 

actively seek out health care may not be at high risk for initial loss to follow-up. While these 

patients might initially link to HIV care effectively, further work will be required to explore 

ART adherence, retention in care, and durability of depression among these patients. Our 

results can only be generalized to patients presenting for medical care in a primary care clinic 

and should be confirmed in other similar settings. 

This study emphasizes the complexity of studying the bidirectional relationship 

between depression and engagement in HIV care. The complexities of this relationship 

necessitate careful consideration of the differences in population, clinic setting, and context 

to ensure appropriate interpretation and generalization of results. The impact of depression 

prior to HIV diagnosis such as measured in our cohort may be substantially different than the 

impact of depression after HIV diagnosis. We recommend that these two populations be 

clearly delineated and explored longitudinally along the engagement in HIV care continuum. 

To facilitate this work, we have provided a population framework that can guide future 

research designed to address this important association. Further study of the impact of 

depression on HIV outcomes is paramount: a third of our HIV-infected population presented 

with underlying depressive symptoms, a quarter of the population did not link to care, and of 
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those who did link to care, 20% did not initiate ART. The HIV-care outcomes of this 

substantial population will only be improved with carefully designed interventions.  

 

Table 5.1.  

 

Characteristics of the Study Population for Aim 2, Stratified by Depression 

 

Characteristic 
Total study 

population* 

Depressive symptoms          

n (%) 

 
(n=340) 

PHQ-9<10 

(n=237) 

PHQ-9≥10 

(n=103) 

Age*    

<30 85 (25.0) 61 (25.7) 24 (23.3) 

30-39 163 (47.9) 123 (51.9) 40 (38.8) 

40-49 64 (18.8) 38 (16.03) 26 (25.2) 

≥50 28 (8.2) 15 (6.33) 13 (12.6) 

Gender    

        Male 155 (45.6) 110 (46.4) 58 (56.3) 

        Female 185 (54.4) 127 (53.6) 45 (43.7) 

Employment status, n(%)    

        Employed 201 (62.6) 145 (64.4) 56 (58.3) 

        Unemployed 120 (37.4) 80 (35.6) 40 (41.7) 

Country of birth, n(%)    

        South Africa 156 (45.9) 107 (45.2) 49 (47.6) 

        Other country 184 (54.1) 130 (54.9) 54 (52.4) 

    

Alcohol use, n(%)    

        Any 109 (32.3) 76 (32.1) 33 (32.7) 

        None 229 (67.7) 161 (67.9) 68 (67.3) 

Perceived health status, 

n(%)* 

   

Excellent 29 (8.6) 26 (11.0) 3 (3.0) 

Very good 36 (10.7) 28 (11.8) 8 (7.9) 

Good 115 (34.0) 85 (35.9) 30 (29.7) 

Fair 66 (19.5) 50 (21.1) 16 (15.8) 

Poor 92 (27.2) 48 (20.3) 44 (43.6) 

CD4 count, n(%)    

<100  86 (28.6) 56 (27.3) 30 (31.3) 

100-199 73 (24.3) 42 (20.5) 31 (32.3) 

200-349 67 (22.3) 51 (24.9) 16 (16.7) 

≥350  75 (24.9) 56 (27.3) 19 (19.8) 
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Table 5.2.  

 

Population Characteristics According to Linkage to Care or ART Initiation 

 

 
Linkage to care 

(N=340) 

 ART initiation 

(N=176) 

Characteristic n 

% 

Linked 

to care  

p value* 

 

n 

% 

Initiating 

ART  

p 

value* 

Age in years 

    <30 

   30-39 

   40-49 

   ≥50 

 

85 

163 

64 

28 

 

62 

78 

89 

68 

 

 

0.001 

 

  

29 

93 

41 

13 

 

83 

81 

83 

77 

 

 

0.960 

Gender 

   Male 

   Female 

 

155 

185 

 

75 

75 

 

0.941 

  

87 

89 

 

77 

85 

 

0.154 

Employment status 

   Employed 

   Unemployed 

 

201 

120 

 

77 

73 

 

0.409 

 

  

107 

58 

 

81 

81 

 

0.966 

Country of birth 

    South Africa 

    Other country 

 

156 

184 

 

75 

76 

 

0.908 

  

76 

100 

 

82 

81 

 

0.922 

Alcohol use 

None 

Any 

 

229 

109 

 

76 

73 

 

0.546 

  

119 

56 

 

83 

77 

 

0.312 

Perceived health 

status 

    Excellent/Very 

Good/Good 

    Fair or Poor 

 

180 

158 

 

71 

81 

 

0.026 

  

79 

96 

 

85 

78 

 

0.261 

CD4 count 

    <100  

    100-199 

    200-349 

    ≥350 

 

86 

73 

67 

75 

 

85 

78 

82 

75 

 

 

0.396 

  

68 

55 

53 

--- 

 

78 

85 

81 

--- 

 

 

0.569 

Probable depression 

   Depressed 

(PHQ≥10) 

   Not depressed 

(PHQ<10) 

 

103 

237 

 

80 

73 

 

0.224 

  

63 

113 

 

81 

81 

 

0.940 

*Tests based on Pearson’s Chi-square for categorical variables  
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Table 5.3.  

 

Risk Ratios for Linkage to Care or ART initiation for Patients with Depressive Symptoms 

Compared to Patients Without Depressive Symptoms 

 

Linkage to care 

Model n Risk Ratio 95% CI 

Unadjusted: 

      Depressed (PHQ≥10) vs 

      Not Depressed (PHQ<10) 

340 1.08 (0.96, 1.23) 

Adjusted*: 

       Depressed (PHQ≥10) vs 

      Not Depressed (PHQ<10) 

280 1.05 (0.93, 1.18) 

 

ART initiation 

Model n Risk Ratio 95% CI 

Unadjusted: 

      Depressed (PHQ≥10) vs 

      Not Depressed (PHQ<10) 

176 0.99 (0.86, 1.15) 

Adjusted*: 

      Depressed (PHQ≥10) vs 

      Not Depressed (PHQ<10) 

164 1.01 (0.87, 1.17) 

*Adjusted for age, gender, employment, country of birth, alcohol, perceived health, CD4  

 

 

 

 



 

Figure 5.1. A population framework to conceptualize the relationship between timing of HIV diagnosis, depression status, and 

depression screening.  *Population included in this study. 

 

6
0
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CHAPTER VI: DISCUSSION AND CONCLUSION 

Depression is highly prevalent among HIV-infected people and is associated with a 

range of negative HIV-related consequences including increased morbidity and mortality.[1] 

For these reasons depression screening has been integrated into routine HIV care in many 

high-resource settings. In sub-Saharan Africa however, mental health resources remain 

scarce and all but the most severe mental illness typically remains undetected.   

Over the past decade policy-makers have advocated for a shift to routine, provider-

initiated opt-out HCT in sub-Saharan Africa.[118] As a result of this approach, much of the 

HCT in sub-Saharan Africa takes place during the course of universal opt-out HIV testing in 

primary care settings. This successful strategy has led to greatly increased uptake of HCT 

and unprecedented numbers of people becoming aware of their HIV status. This combined 

with the promising test-and-treat strategy for HIV infection has motivated policies to ensure 

earlier universal access to ART. However, several operational challenges exist in 

implementation of these policies, particularly related to linking patients to HIV care and 

retaining them in care throughout the course of their lives.  

Given that depression is associated with negative health-care utilization behaviors, 

primarily non-adherence to ART, it may be that depression also impacts engagement in HIV 

care. Strategies to integrate depression screening and HIV services in primary care settings 

are important for identification of patients who might be at risk for poor HIV outcomes. This 

dissertation research was designed to address questions that might contribute to the 
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understanding of depression and HIV infection in sub-Saharan Africa, particularly in primary 

care settings. 

 

Summary of Findings  

This work was conducted in a population of nearly 1700 adults of unknown HIV 

status undergoing routine HIV testing at Witkoppen Health and Welfare Center (WHWC), a 

high HIV-burden primary care clinic in Johannesburg, South Africa. Patients were screened 

for underlying depression immediately prior to HIV testing. Two specific aims were 

addressed. 

 In the first aim, we sought to validate a brief depression screening tool for use in our 

study context and integrate its use into a routine opt-out HIV testing program. We conducted 

a diagnostic validation study among a subset of 400 participants to assess the performance of 

the Patient Health Quesitonnaire-9 (PHQ-9). The interviewer-administered PHQ-9, with a 

sensitivity of  78.7% (95% CI: 64.3-89.3) and specificity of 83.4% (95% CI: 79.1-87.2), 

demonstrated moderate discriminating abilities for the diagnosis of a current major 

depressive episode relative to the MINI, our diagnostic reference standard. The PHQ-9 

performed similarly among both HIV-infected and uninfected patients. Additionally, the 

PHQ-9 was easily implemented by lay health workers in a busy primary care clinic, 

demonstrating its potential utility as a screening tool in similar settings. 

In the second aim, we examined the effect of underlying depression on engagement in 

HIV care. Among the 1700 enrolled participants, nearly a third of the study population was 

diagnosed with HIV after depression screening. Additionally,30% of the HIV infected 

participants were depressed according to the standard PHQ-9 cut-off score. Three-quarters of 
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the HIV-infected population linked to HIV care, defined as returning to the clinic within 3 

months to obtain a CD4 test results. Of those who linked, 80% initiated ART. We found no 

difference in linkage to HIV care or initiation of ART among HIV-infected patients who 

were depressed compared to those who were not depressed.  

By using a clinic-based study sample we may have selected for patients who were 

high-utilizers of medical care and unlikely to be lost to care. To guide future work we 

developed a conceptual framework to outline the complex relationship between the 

population under study, the HIV engagement in care continuum, and the timing of depression 

screening.  

 

Implications of Findings 

This dissertation research contributes to the limited body of research on depression 

and HIV in sub-Saharan Africa. In particular, our work provides guidance for 

implementation of depression screening programs in the context of high HIV burden primary 

care settings, and provides a framework for studying depression and engagement in HIV 

care.  

Given the high prevalence of depression among HIV-infected people and the negative 

outcomes associated with depression and HIV comorbidity, regular screening of HIV-

infected people for depression is paramount. Depression screening has been incorporated into 

primary care settings and HIV programs in the United States for many years. However, most 

sub-Saharan African settings have not yet followed suit due to competing priorities for 

limited resources and few mental health personnel. As evidence accumulates showing that 

the burden of depression is high among HIV-infected patients in sub-Sahara Africa, 



64 

motivation to integrate mental health interventions and HIV care services in these resource-

scarce contexts is increasing.   

Our findings from Aim 1 suggest that depression screening can be feasibly conducted 

by lay health workers with populations undergoing HIV testing in busy resource-scarce 

primary care clinic settings. The PHQ-9 is a depression screening tool with reasonable test 

characteristics which could be used to quickly identify and prioritize patients who might 

require further evaluation. The tool is brief, taking only a few minutes to complete, and can 

be either self-administered or interviewer-administered for low-literacy settings. Although 

we screened patients for underlying depression prior to HCT, the PHQ-9 could be 

implemented at any stage of the engagement in HIV care continuum. The performance of the 

PHQ-9 in our study setting was moderate; test characteristics could potentially be improved 

through careful qualitative work to adapt the PHQ-9 to more accurately reflect culturally 

relevant constructs of mental health. 

Our results from this aim also provide guidance for prioritization of patients after 

undergoing depression screening in contexts where there are limited mental health personnel. 

In a setting such as WHWC, where there is only one part-time mental health professional, 

prioritizing patients during the screening process is critical. The categorical likelihood ratios 

calculated in Aim 1 are important in this regard, as they capture the prevalence of depression 

in the population. Using these likelihood ratios with the pre-test probability of depression, 

which can account for factors such as a patient’s medical history, allows the clinician or 

mental health professional to decide how to treat a patient based on the patient’s post-PHQ 

probability of depression for a particular value of the continuous PHQ-9 score. Ideally the 

PHQ-9 would be used longitudinally to screen patients as they progress through the 
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engagement in HIV care continuum, and the pre-test probability of depression would change 

depending on the patient’s CD4 count, their ART initiation status, or other aspects of HIV-

related disease such as dementia. In these scenarios, the post-test probability of depression 

could be adjusted accordingly, allowing for a sophisticated, targeted approach that allows 

clinicians to allocate resources in order of where they are most needed.  In settings where 

mental health resources are limited, categorical likelihood ratios are far more useful than a 

dichotomous cut-off score.   

Our results from Aim 2 demonstrated a very high prevalence (30%) of underlying 

depression among HIV-infected patients presenting for HIV testing. Depression prevalence 

was much higher among HIV-infected patients than uninfected patients (30.3% versus 

19.7%). Additionally, HIV-infected patients who were depressed were sicker at HIV 

diagnosis than HIV-infected patients who were not depressed. Depressed patients had a 

lower median CD4 count and worse self-reported health status at HIV diagnosis. These 

findings are consistent with literature suggesting that depression might be related to poor 

physical health function among HIV-infected people [119]. One interpretation of our results 

is that patients who delay linkage to HIV care become depressed as their physical health 

deteriorates. This research aim would have benefitted from use of a more detailed measure of 

physical health to further assess the association between depression and physical health 

function.  

Similar to other studies in this context, a quarter of the population did not obtain a 

CD4 count and thus failed to complete the first step in engaging in HIV care within 3 months 

of HIV diagnosis.[69] Of the patients who did obtain a CD4 count and were eligible for 

ART, 20% did not initiate ART within 3 months. These results, while they are the norm for 
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the region, reemphasize the pressing need for interventions to address depression and 

engagement in care among HIV-infected people.  

We found no difference in linkage to care or ART initiation according to depression 

status in this population. While this was unexpected, these results prompted us to consider 

how selection of particular study populations and the timing of depression screening and 

HCT might influence the generalizability and interpretation of studies examining the 

relationship between depression and engagement in HIV care.  For example, in primary care 

settings like WHWC, patients who are high utilizers of medical care commonly have a higher 

prevalence of depression, and seek care for minor illnesses at a greater rate than patients 

without mental illness. Because our study population comprised depressed patients who 

presented to a primary care facility, we may have partially selected for these high utilizers 

who are less likely to be at high risk for loss to HIV care. This population of patients with 

underlying depressive symptoms may turn out to be a different group of people than those 

who become depressed after HIV diagnosis and have subsequent difficulty adhering to ART. 

We developed a conceptual framework to delineate these populations and we encourage 

researchers to consider these issues as they design studies focused on depression and 

engagement in HIV care. 

 

Future Research Directions  

First, our results demonstrated that a high proportion (22%) of patients presenting for 

primary healthcare services exhibited depressive symptoms. Although the prevalence of 

depression was higher in the HIV-infected group, a full 20% of patients in the uninfected 

group were depressed. This result highlights the importance of evaluating mental health 



67 

interventions that address the high burden of mental illness in the general primary care 

population in sub-Saharan Africa. Mental health treatment for this population may help to 

prevent the factors that increase transmission of HIV among depressed people. Although this 

dissertation is focused primarily on depression among people already infected with HIV, 

patients should ideally be treated for mental illness without regard to their HIV status.  

Interventions that harness the structure of primary care clinics to provide mental health 

services to both HIV-infected and uninfected patients, for example in the context of routine 

HCT, should be promoted.  

We recommend that researchers use the conceptual model presented in aim 2 of this 

dissertation when considering the relationship between depression and HIV in future research 

studies. We suggest several potential research directions in the context of this conceptual 

model.  

 

Routine Depression Screening in HIV Care 

In aim 1 of this dissertation we suggest that routine depression screening integrated 

into existing HIV programs might be a feasible and cost-effective method for identifying 

patients who may be at risk for negative outcomes, and prioritizing them for further clinical 

evaluation.   

Future research should evaluate such depression screening interventions in the 

context of resource-limited HCT programs in sub-Saharan Africa. In such settings, where 

there are few mental health personnel, screening would have to be accompanied by the use of 

careful referral methods to ensure that limited mental health resources are ethically 

prioritized where they are most needed. Researchers should aim to test novel management 
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and referral methods to facilitate the implementation of routine depression screening as well 

as subsequent depression treatment.  This might include the use of trained depression case 

managers who are overseen by a mental health specialist, as implemented in other ongoing 

research in high-income settings. [120]  We suggest that programs design and evaluate 

standardized systems that utilize categorical likelihood ratios as described in this dissertation.  

Use of these ratios would allow resources to be targeted in a setting-specific manner and may 

be an important tool for guiding clinical decisions. Lastly, further prospective research will 

be required to examine how depression screening programs in these settings influence HIV 

outcomes.  

 

Depression and Engagement in HIV Care 

As this dissertation research focused only on underlying depression prior to HCT, our 

results are not generalizable to several other important populations, including patients already 

aware of their HIV status. Regular, longitudinal depression assessment as HIV-infected 

patients progress along the HIV engagement in care continuum would allow for further 

elucidation of the complex relationship between population of study, the timing of depression 

screening, and the stage of engagement in HIV care.  Such prospective depression evaluation 

among HIV-infected patients who are already engaged in care should aim to further clarify 

the populations presented in our conceptual framework. Particularly, researchers could 

examine: a) how depression status (depressed, not depressed, remitted, relapsed) changes 

over time relative to engagement in the HIV care continuum, b) factors that might predict 

depression status changes at each stage, c) the relationship between depression status and loss 

to care in each stage of the continuum, and d) whether there might be critical points for 



69 

behavioral or pharmacological mental health intervention during this process for populations 

at risk for loss to care.  

Additionally, clarification of populations that may be high utilizers versus low 

utilizers of health care services is also important. Our results suggest that patients with 

underlying depression who present for primary care may not be at risk for immediate loss to 

HIV care. However, it remains to be seen whether this relationship holds true as these 

patients progress through the HIV care continuum.  

Research to date on depression and engagement in HIV care has primarily focused on 

patients already engaged with the health care system. The burden of comorbid depression and 

HIV among people unaware of their HIV status and unlinked to medical care (Population 0 

from our framework) is unknown. Designing an intervention to address depression and HIV 

in population 0 would require a creative, potentially costly, community-based approach. 

However, development of such an intervention might allow for earlier detection of both 

depression and HIV in a population prone to low-utilization of health services.  

 

Physical Health and the Relationship between Depression and Linkage to Care 

As discussed earlier, depressed patients in our population presented for care with 

lower CD4 counts and decreased self-reported health status compared to patients who were 

not depressed. These results suggest that depressed patients in this population may have 

delayed their initial care seeking visit compared to patients who were not depressed. 

Depressed patients may subsequently have increased motivation or support to utilize care 

because they are sicker than HIV-infected patients who are not depressed, suggesting that 

poor physical health might mediate the relationship between depression and linkage to care.  
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Reconciling this hypothesis into our existing conceptual framework will require further 

research.  

 

Mental Health Comorbidities and the Relationship between Depression and 

Engagement in HIV Care 

While this dissertation has focused entirely on depression and HIV, other mood and 

anxiety disorders such as generalized anxiety disorder and post-traumatic stress disorder can 

lead to increased psychiatric severity and may also influence HIV-related outcomes.[112] In 

this research we found that 11% of the validation study sample in aim 1 was experiencing a 

MINI-diagnosed anxiety disorder (Appendix C), and nearly half of the patients diagnosed 

with a current major depressive episode were also experiencing a comorbid anxiety disorder. 

How comorbid anxiety disorders might influence engagement in HIV care or adherence to 

ART among depressed patients merits further exploration. In the context of our conceptual 

model, patients who are depressed and also experiencing a comorbid anxiety disorder may be 

especially likely to be high-utilizers of primary care as compared to patients without a 

comorbid anxiety disorder.  

 

Conclusions 

Depression imposes an immense burden among HIV-infected people in sub-Saharan 

Africa. Early detection and treatment of depression in HIV patients is critical for optimizing 

the success of ART programs, especially in South Africa which houses the world’s largest 

ART program. As HCT and ART uptake in primary care settings continues to increase, these 

settings may be an important place for integration of routine depression screening 
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interventions into HIV care. This dissertation research emphasizes the importance of 

depression and HIV comorbidity in sub-Saharan Africa, and highlights the urgent need for 

design of interventions to address this condition.  
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APPENDIX A: PHQ-9 Depression Screening Tool 

 

I’m going to start by asking some questions about how you’ve been feeling lately. 

During the past two weeks, how often have you been bothered by each of the 

following symptoms?  

 

[Prompt each question as needed with “During the past two weeks, how often have you 

been bothered by…”]  

 

 Not  

at all  

Several 

days  

More 

than half 

the days 

Nearly 

every day 

1. Feeling down, depressed, or hopeless 

(closed spirits)? 

 

 

 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

2. Little interest or pleasure in doing 

things; (not having courage or anxiety; 

spirits are low)? 

 

 

 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

3. Trouble falling or staying asleep 

(insomnia, sleeplessness), or sleeping too 

much? 

 

 

 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

4. Feeling tired, fatigued or having little 

energy? 

 

 

 

 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

5. Poor appetite or overeating? 

 

 

 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

6. Feeling bad about yourself—or that 

you are a failure or have let yourself or 

your family down (feeling ashamed or 

disgraced)? 

 

 

0 

 

 

1 

 

 

2 

 

 

3 
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7. Trouble concentrating on things, such 

as: 

 

  [if male] reading the newspaper or 

watching television? 

 

  [if female] participating in meetings or 

watching television? 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

8. Moving or speaking so slowly that 

other people could have noticed? Or the 

opposite—being so fidgety or restless 

that you have been moving around a lot 

more than usual (being a disturbance or 

not at peace)? 

 

 

 

 

0 

 

 

 

1 

 

 

 

2 

 

 

 

3 

 

9. Thoughts that you would be better off 

dead or of hurting yourself in some 

way? (feelings of suicide or lost hope) 

If patient answers 1-3, skip immediately 

to Suicide Risk Assessment 

 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

Interviewer: Do these calculations 

AFTER you are done with the 

participant.  Skip to question 10. 

 

0 × 1 = × 2 = × 3 = 

Grand total (add totals of columns) If score ≥ 20, refer patient for 

psychological care at end of interview. 

 

= 

          

[Interviewer: Skip questions 10 and 11 if all responses to questions 1-9 are “0”] 

 

10. How difficult have these problems made it for you to do your work, take care of 

things at home or get along with other people? 

 

         [ 0 ] Not difficult at all    [ 1 ] Somewhat difficult    [ 2 ] Very difficult    [ 3 ] 

Extremely difficult 

 

 

[Interviewer: Skip question 11 if answer to question 10 is “Not difficult at all”] 

 

11. Have they caused you difficulty for two years or more? 

 

[ 0 ] Yes  [ 1 ] No 
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APPENDIX B. Suicide Risk Assessment Form 

 

Complete this form with all patients who reveal suicidal thinking during their 

participation in the study.   
 

Date (DD/MMM/YYYY)   ____ / ____ / ______   Patient Study ID 

________ 

 

II. Differentiation of passive from active suicidal thoughts  

 “In the last two weeks, have you had any thoughts of hurting yourself in some way?”  

1 – not at all        2 - several days       3 - more than half the days       4 - nearly every day  

If “NOT AT ALL”: Very low risk (passive suicidal thoughts only).  Skip to 

Section IV. 

OTHERWISE: Active suicidal thoughts.  Continue with Section III. 

 

III. Assessment of patients who demonstrate some evidence of active suicidal thinking. 

1. “In the past month, have you made any plans or considered a method that you might use to 

harm yourself” (circle one) 

YES   NO 

(If yes, ask,  “Please be specific about these plans or methods you have considered.”) 

___________________________________________________________________________

___________________________________________________________________________

______________________________ 

2.  “Have you ever attempted to harm yourself?” (circle one) 

YES   NO 

 (If yes, ask,  “When was this? What happened?”) 

___________________________________________________________________________

___________________________________________________________________________

______________________________ 
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3. “There’s a big difference between having a thought and acting on a thought. Do you think 

you might actually make an attempt to hurt yourself in the near future?” (circle one) 

YES   NO 

 (If yes, ask,  “Can you be specific about how you might do this?”) 

___________________________________________________________________________

___________________________________________________________________________

______________________________ 

4. “In the past month have you told anyone that you were going to commit suicide, or 

threatened that you might do it?” (circle one) 

YES   NO 

 (If yes, ask,  “Who have you told and what have you said to them?”) 

___________________________________________________________________________

___________________________________________________________________________

______________________________ 

5. “Do you think there is any risk that you might hurt yourself before you see your doctor the 

next time?  

YES   NO 

 (If yes, ask,  “What do you think you might do?”) 

___________________________________________________________________________

___________________________________________________________________________

______________________________ 

If “YES” to Question 5: Acute (High) Suicide Risk. 

Otherwise, if “YES” to any of Questions 1-4: Moderate to High 

Suicide Risk 

If “NO” to ALL of Questions 1-5: Low Suicide Risk 
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IV. Summary of risk assessment.   Check one. 

 

__ Passive (very low)           __ Low            __ Moderate to high           __ Acute 

 

 

If Moderate/High or Acute Risk Escort patient to clinician immediately. 

If Passive or Low Continue with questionnaire. Include referral letter in chart and 

send patient to schedule psychologist appointment after finishing interview.  

 

Form completed by: 

_________________________________________________________________ 

   Name      Signature 
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APPENDIX C. Supplemental Results: GAD-7 (Anxiety) Screening 

In addition to validation of the PHQ-9, we also attempted to validate the 7-item 

Generalized Anxiety Disorder Assessment (GAD-7) in aim 1. This tool was initially 

developed to diagnose generalized anxiety disorder, but has since been shown to have good 

sensitivity and specificity as a screening tool for other types of anxiety such as PTSD and 

panic disorder.[94] It has been used and validated widely worldwide but never in sub-

Saharan Africa. It takes approximately 2-3 minutes to complete and is easy for non-clinicians 

to implement, similar to the PHQ-9. To our knowledge, very little work has been done to 

study anxiety in sub-Saharan Africa and validation studies have only been completed with 

the Kessler Psychological Scale (K-10).[21, 121] These studies show moderate to poor 

performance and the most recent of this work showed that the scale was especially unreliable 

among black South Africans. 

Here we present preliminary results from our validation analyses of the GAD-7. Of 

the 394 patients who completed the anxiety screen and MINI, 43 (10.9%) met the diagnostic 

criteria for any current anxiety disorder on the MINI (Table C.1). The GAD-7 performed 

poorly in the study population. Fourteen of the MINI anxiety cases had a positive GAD-7 

anxiety screen using a cut-off score of 10 or higher. Of the 354 persons who did not meet 

criteria for any anxiety disorder, 332 had a negative anxiety screen on the GAD-7. This 

corresponds to a sensitivity of 34.1% (95% CI: 20.1-50.6) and a specificity of 94.1% (95% 

CI: 91.0-96.3) for the GAD-7 at the standard cut-off score of 10.  A lower cut-off score of 8 

yielded a higher sensitivity of 53.7 (95% CI: 37.4-69.3) and a lower specificity of 87.5 (95% 

CI: 83.6-90.8), whereas a higher alternate cut-off score of 12 yielded a lower sensitivity of 

24.4 (95% CI: 12.4-40.3) and a higher specificity of 95.5 (95% CI: 92.7-97.4). 
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In ROC analysis, the GAD-7 had an area under the curve (AUC) of 0.81 (95% CI: 

0.74-0.88), indicating moderate accuracy (Figure C.1). Likelihood ratios for the commonly 

used GAD-7 cut-off scores representing mild (≥5), moderate (≥10), and severe (≥15) anxiety 

were 0.29, 1.53, 5.49, and 5.49 respectively (Table C.2 ). Post-test probabilities for these 

categories were calculated for a range of pre-test probability (prevalence) values (Figure 

C.2). At the anxiety disorder prevalence of 10.9% seen in this population, (indicated by 

vertical line, Figure C.2), the post-test probability of an anxiety disorder for a GAD-7 score 

between 10-14 is 37.4%, and for a score higher than 15 it is also 37.4%. 

 

Table C.1.   

 

GAD-7 Test Characteristics at Various Cut-Off Scores among Whole Study Population 

(n=394) 

Cut-off TP* FP TN FN Sensitivity (95% CI) Specificity (95% CI) 

≥ 8 22 44 309 19 53.7 (37.4-69.3) 87.5 (83.6-90.8) 

≥ 10 14 21 332 27 34.1 (20.1-50.6) 94.1 (91.0-96.3) 

≥ 12 10 16 337 31 24.4 (12.4-40.3) 95.5 (92.7-97.4) 
*TP= True positive, FP= False positive, TN= True negative, FN= False negative 

 

 

 

Table C.2.  

 

Likelihood Ratios for Commonly Used GAD-7 Decision Thresholds 

 

Symptom severity GAD-7 cut-off Likelihood ratio 

No anxiety  ˂5 0.29 

Mild anxiety 5-9 1.53 

Moderate anxiety 10-14 5.49 

Severe anxiety 15-21 5.49 
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