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Abstract

Background: depression is common among people living with HIV, but rarely diagnosed 

and treated in sub-Saharan Africa, in part due to the paucity of mental health professionals. 

Task-shifting approaches have been used to address this barrier. We compared the effects of two 

task-shifting models of depression care on depression alleviation and antidepressant response.

Methods: we conducted a cluster randomized controlled trial of two task-shifting models to 

facilitating depression care delivered by trained medical providers, one that utilized a structured 

protocol (protocolized) and one that relied on the judgment of trained providers (clinical acumen), 

in 10 HIV clinics in Uganda. A sample of 1252 clients (640 at protocolized clinics, 612 at clinical 

acumen clinics) who had screened positive for potential depression on the 2-item Patient Health 

Questionnaire (PHQ-2) were enrolled and followed for 12 months. Interviewer-administered 

9-item PHQ (PHQ-9) data from the research surveys, and provider administrations to clients 

treated with antidepressant therapy, were examined. Linear probability regression analyses were 

conducted using a wild cluster bootstrap to control for clustering.

Results: among the whole sample (regardless of treatment status), rates of depression alleviation 

(PHQ-9<5) at month 12 were equivalent in the protocolized (75%) and clinical acumen (77%) 

arms, in an intention-to-treat analysis. Similarly, among the 415 participants who received 

antidepressant care, rates of treatment response (PHQ-9<5) at the last provider administered 

PHQ-9 (average of 8 months into treatment) were equivalent between the protocolized (65%) 

and clinical acumen (69%) arms; rate of improvement over the course of treatment was also 

equivalent.
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Conclusions: nurses can provide quality depression care to HIV clients, regardless of whether 

treatment is guided by a structured protocol or clinical acumen, in the context of appropriate 

training and ongoing supervision support.
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Introduction

Depression is common among people living with HIV (PLWHIV) in sub-Saharan Africa 

(SSA) and Uganda specifically, with rates of clinical depression ranging from 10–20%, 

and an additional 20–30% having elevated depressive symptoms (1,2), rates of which are 

approximately three times that of the general population (2). Depression is a medical 

condition characterized by both cognitive/affective (e.g., sadness, loss of interest in 

normally pleasurable activities) and somatic (e.g., difficult sleeping, loss of appetite, fatigue) 

symptoms, and for PLWHIV can result from numerous challenges ranging from coping with 

the HIV diagnosis, dealing with the biological effects of HIV or unwanted effects of taking 

daily medication, social stigma and rejection, and lost income, among others. In the context 

of HIV, depression has been associated with a greater likelihood of mortality (3), worse 

immunologic and virologic response (4) and adherence (5) to antiretroviral therapy (ART), 

as well as less consistent condom use (6). Despite the availability of effective treatments 

for depression in PLWHIV (7), including antidepressants, and the benefits of depression 

treatment for ART use and adherence (8), depression treatment is rarely integrated into 

HIV care programs across SSA, in part because of the severe shortage of mental health 

professionals (9).

Task-shifting models of care, in which lower trained cadres take on duties traditionally 

performed by more highly trained providers, present a solution to deficits in highly trained 

health care providers. Task-shifting, nurse-driven care has been shown to result in equivalent 

levels of quality of care in the context of HIV care and scale-up of antiretroviral therapy 

(ART) in SSA (10), and is prominent in Uganda where nurses often assume the role of 

primary care provider and a clinical or medical officer (physician) provides oversight and 

manages more complicated cases. “Collaborative care” models of depression treatment, 

which combine task-shifting, use of a structured, algorithm-based protocol, and supervision 

by a specialist, have rarely been studied in HIV-infected populations, but have been 

successfully implemented with non-HIV patients in the US (11,12), as well as resource 

constrained settings such as India and Asia (13). Controlled studies have demonstrated 

the effectiveness of collaborative care models and that algorithm-based, protocol driven 

care is associated with better quality of care and treatment outcomes by ensuring adequate 

treatment dosage and duration (11–13).

While task-shifting models of depression care have been shown to be effective, how to 

best implement such models or what mechanisms are key to their success, are less clear. 

INDEPTH (INtegration of DEPression Treatment in HIV care) Uganda is a cluster 
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randomized trial that compared two task-shifting implementation models of depression 

care: a protocolized model in which care was provided largely by trained nurses using a 

systematic, structured protocol, and a model that relied on the clinical acumen of trained 

primary care providers (most of whom were nurses as well). Ongoing, on-site supervision 

from study psychiatrists was provided at all study sites in both models. Therefore, the 

study evaluated the value of a protocolized approach to depression care in the context of 

supervision from a specialist.

A prior analysis revealed that the protocolized model was statistically superior to clinical 

acumen in ensuring that patients who screened positive for potential depression at triage 

were further evaluated for clinical depression by their medical provider (83 vs 42%), but 

only marginally better with regard to clinically depressed patients receiving antidepressant 

treatment (67 vs 55%) (14). In this paper we report on analyses that compare the two 

depression care models on depression alleviation and antidepressant treatment response. 

Our hypothesis was that the protocolized model would result in better overall alleviation of 

depression and treatment response compared to clinical acumen.

Methods

Study design

INDEPTH-Uganda was a comparative trial that compared two active task-shifting 

implementation models for integrating antidepressant treatment into HIV care within 10 

health care facilities in Uganda. The selection of 10 sites (clusters) was based on feasibility 

given the funding level of the grant. Using a cluster randomization, 5 clinics were 

assigned to implement a protocolized model, and 5 others relied on the clinical acumen 

of trained providers. To ensure the two study arms were balanced on clinic size, separate 

randomization drawings were conducted within the 6 larger clinics and the 4 small clinics. 

At a meeting attended by representatives from all study sites, names of the sites were placed 

on pieces of paper that were folded and placed into a hat, from which one of the study 

investigators drew the assignments to the two study arms in alternating order.

The models were implemented over 24 months starting in January 2013. To evaluate the 

models, data was collected from documentation mechanisms integrated into routine care, 

and a cohort comprised of adult clients who screened positive for potential depression at 

triage. A more detailed description of the study protocol has been published elsewhere (15), 

and the trial has been registered with the National Institutes of Health sponsored clinical 

trials registry (NCT02056106). The study protocol was approved by Institutional Review 

Boards at the RAND Corporation and Makerere University School of Medicine Ethical 

Research Committee, as well as the Uganda National Council for Science and Technology.

Study setting

The study was conducted in collaboration with Mild-may Uganda, a non-government 

organization that provides holistic outpatient HIV care at its own clinics, as well as technical 

assistance in HIV care to healthcare facilities across Uganda. Of the 10 healthcare facilities 

that participated in the study, eight were run by the Ministry of Health and two were private, 

Wagner et al. Page 3

Res Adv Psychiatry. Author manuscript; available in PMC 2020 July 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://clinicaltrials.gov/ct2/show/NCT02056106


faith-based, not-for-profit healthcare facilities; the clinics were located in the districts of 

Mpigi, Mityana, Luweero, and Wakiso. Each facility is a hospital that operates an HIV 

clinic on specific designated days of the week, and it is in these clinics that depression care 

was integrated as part of this study. The six larger clinics operate 2–3 days per week and 

generally have one clinical or medical officer and 3 to 5 nurses to provide primary HIV care 

to 1500–3000 clients. The four smaller clinics operate one day per week and are manned 

by one clinical or medical officer and 2–3 nurses; the number of clients ranges from 350–

1000. At all clinics, nurses serve as primary care providers (along with the clinical/medical 

officers) and manage the prescription and monitoring of ART and other common HIV 

medications; more complex conditions or complications that arise are typically managed 

by the clinical/medical officer. All clinics have expert clients (volunteer, experienced HIV 

clients who display exemplary HIV care adherence and retention, many of whom are also 

village health team workers) who volunteer to take on tasks such as triage assessments, and 

filing and retrieving charts. No psychiatric or depression care services were being provided 

at these clinics prior to the study; usual care did not include any depression screening, but 

rather it relied on primary care providers to identify and treat depressed clients, or refer to 

external specialists at the nearest district or regional hospital - which resulted in depression 

rarely being assessed or treated.

Participants

Between January and December of 2013, clients who screened positive for potential 

depression on the 2- item Patient Health Questionnaire (PHQ-2)(16) at triage were eligible 

for enrollment into the cohort if they were at least 18 years of age, medically stable (not 

about to start [or recently started] ART or treatment for an acute opportunistic infection), 

and the research coordinator confirmed their depression status after re-administering the 

PHQ-2. All clients who screened positive for potential depression on the days of recruitment 

(one day per week at each site) were informed of the study and asked to provide written 

informed consent. Records on refusals were not kept, but research coordinators indicate that 

the vast majority (> 95%) of eligible clients agreed to participate. Participants were followed 

for 12 months with assessments at baseline and months 6 and 12. Participants received 

10,000 Ush (~$4 USD) for completing each assessment.

Depression care models

A more detailed description of these models is available elsewhere (15), but we briefly 

describe here the components of the models, with particular focus on the monitoring 

of treatment component given the aims of this paper’s analyses. Implementation of the 

models began after a one-day training workshop for clinic staff, followed by on-site 

mentorship and supervision from the study psychiatrist that continued throughout the two-

year implementation of the program.

Protocolized model

The model’s gateway to all downstream depression care processes was the routine 

depression screening of all adult patients at each clinic visit using the PHQ- 2 administered 

at the triage station by trained expert clients. For patients who screened positive for 

potential depression (PHQ-2 ≥ 3) and were medically stable, the depression care nurse 
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was to conduct a depression diagnostic evaluation using the 9-item PHQ (PHQ-9) (16) and 

Mini International Neuropsychiatric Interview (MINI) (17). When warranted, antidepressant 

treatment consisted of either fluoxetine or imipramine depending on the client’s presenting 

symptoms and psychiatric history. Fluoxetine was started at 20 mg/day, while imipramine 

was started at 50 mg/day and increased to 75 mg after one week. Psychoeducation was 

provided to patients regarding depression as a disease and what to expect from treatment.

Monitoring of treatment response and side effects: once antidepressants were 

prescribed, patients were asked to return two weeks later for the prescribing nurse to monitor 

side effects, treatment response and any need for change in dosage or medication. The 

visit schedule then became monthly until the patient was in remission (defined as PHQ-9 

< 5 and tolerating any side effects) for one month, at which time the visit schedule was 

modified to match the patient’s HIV care visit schedule (typically every 2–3 months), but 

no less than every 3 months; if the patient experienced a relapse, visits returned to monthly 

until in remission. At each visit, the provider was to assess depressive symptoms (using the 

PHQ-9), presence of side effects and medication adherence. Dose increases in increments 

of 20 mg and 25 mg for fluoxetine and imipramine, respectively, or medication changes 

were considered starting at the second follow-up visit, depending on treatment response 

and side effects. Psychoeducation regarding depression treatment was to continue as needed 

in order to support patient adherence. Once the patient was in remission for at least 6 

months, treatment was to be discontinued, unless the patient had a history of multiple 

episodes of Major Depression, in which case treatment was to be maintained for two years. 

A Depression Treatment Registry was instituted at each site in which the above listed 

parameters were recorded for each visit, as well as medication and dosage prescribed. These 

data were reviewed during supervision and used for reference in future follow-up visits, as 

well as for tracking fidelity to the treatment protocol.

Ongoing supervision: training and ongoing supervision are critical for ensuring quality 

of care and fidelity to the depression care models, and to provide technical and emotional 

support to the providers. Following the initial start-up training, supervision took place 

monthly at each site. During these visits, supervisors conducted one-on-one sessions with 

each nurse to discuss challenging or non-responsive cases and any problematic areas of 

performance highlighted by the supervisor’s review of patient charts and the Depression 

Treatment Registry. At each supervision visit, supervisors reviewed the charts of all patients 

prescribed antidepressants within the past month, as well as 10 randomly selected charts of 

patients receiving ongoing antidepressant treatment monitoring. At each supervision visit, 

supervisors also had group meetings with all clinic staff involved with implementation of 

depression care so that organizational barriers to care could be addressed as a team and peer 

support could be fostered. Supervisors were available 24 hours a day, 7 days a week, for 

emergency or suicide crisis consultations.

Clinical acumen model

Like the protocolized model, the clinical acumen arm also included routine screening of 

all adult clients with the PHQ-2 by trained expert clients at triage, the information from 

which was relayed to the primary care provider; however, this model relied on the clinical 
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judgment of the primary care provider to decide whether to further evaluate and treat 

clients who screen positive for possible depression (PHQ-2 ≥ 3), as opposed to following a 

structured protocol. For patients prescribed antidepressants, providers in the clinical acumen 

arm were trained to monitor treatment in the same way as providers in the protocolized 

model. The structure of supervision provided to the clinical acumen sites was identical to 

that in the protocolized arm.

Measures

Depression

Depressive symptoms were assessed using the 9- item Patient Health Questionnaire 

(PHQ-9), in both the survey (administered by the study coordinator, who was a trained 

psychologist) and by medical providers when diagnosing depression and monitoring 

antidepressant treatment. Each item of the PHQ-9 corresponds to the 9 symptoms assessed 

in the depression module of the Diagnostic Statistical Manual, Fifth Edition (18). The total 

score ranges from 0–27, as each item is scored on a 0 ‘never’ to 3 ‘every day’ scale of 

symptom frequency over the past two weeks; total scores of 0–4 represent ‘none/minimal’ 

depressive symptoms, 5–9 ‘mild’, 10–14 ‘moderate’, 15–19 ‘moderately severe’, and 20+ 

‘severe’. Total scores greater than 9 signify clinical depression, and have been shown to 

correspond highly with Major Depression as determined by a diagnostic interview (16). 

A PHQ-9 score less than 5 represents full remission of depression (19), and response to 

treatment for those prescribed antidepressants.

Client characteristics

Demographic variables in the analysis included gender, age, and education (whether or 

not the participant had any secondary education). CD4 count at study entry, date of HIV 

diagnosis, and whether or not the participant was on antiretroviral therapy were abstracted 

from the participant’s clinical chart. Physical health functioning was measured with the 

6-item subscale of the Uganda-adapted Medical Outcomes Study HIV Health Survey (20).

Antidepressant therapy characteristics

Participants who were on antidepressants at the time of the follow-up assessments at Months 

6 and 12 were asked about medication adherence and perceived side effects. Adherence to 

antidepressant medication was assessed by asking respondents to estimate their adherence 

over the past month on a 0–100% scale. Perceived side effects of antidepressant therapy was 

assessed by asking respondents to report whether or not they experienced any side effects 

from antidepressant therapy over the past week, and if so, how bothersome the side effects 

were on a scale of 0 ‘not at all bothersome’ to 3 ‘very bother-some’.

Analysis

Bivariate tests (two-tailed, independent t-test; chi square test) were used to examine whether 

baseline characteristics of participants differed between the two study arms, or between 

study completers and those who prematurely discontinued their participation. Subsequent 

analyses were divided into two sets of parallel analyses, one with the full sample (n=1252) 

to assess depression alleviation, and the other with the subgroup of participants who 

Wagner et al. Page 6

Res Adv Psychiatry. Author manuscript; available in PMC 2020 July 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



received antidepressant treatment (n=415) to assess treatment response. First, an Analysis 

of Covariance (ANCOVA) model was used to test for significant differences between the 

two study arms regarding (1) the average month 12 survey PHQ-9 score using data from 

the whole sample, and (2) the score from the final PHQ-9 administered by the provider to 

those treated with antidepressants, controlling for PHQ-9 scores at study entry orinitiation of 

antidepressants, respectively.

Next, chi square tests were used to compare rates of depression alleviation (PHQ-9 < 5 at 

Month 12) and treatment response (PHQ-9 < 5 at last provider administered assessment) 

in these two analyses. These comparisons employed an intention-to-treat approach, such 

that those without follow-up data were classified as not achieving depression alleviation or 

not responding to treatment; in secondary analyses, these comparisons were run using data 

only from those with follow-up survey data or who had completed the course of treatment. 

In order to account for the repeated assessments of each client over time, we examined 

the two outcomes using multivariate, longitudinal regression models. Each model adjusted 

for baseline client characteristics (age, sex, CD4 count, physical health functioning, and 

depression severity [PHQ-9]) and clinic size. To account for potential clustering of client-

level outcomes within clinic, we derived standard errors by estimating the models using the 

wild bootstrap-t approach (21), which is valid for a study design with a small number of 

clusters. We did not use standard clustering adjustments, which can lead to substantially 

underestimated standard errors when the number of clusters is small. This approach requires 

a linear specification, even when the outcome measure is binary; therefore, we supplemented 

these analyses with robustness tests to compare the estimated coefficients from the linear 

models with average marginal effects from logit regression models, and found similar results 

(data not reported in this paper).

To examine the rate of alleviation of depression over time among those treated with 

antidepressants, we used a piecewise regression approach that estimated the linear reduction 

in PHQ-9 scores between each of the first four follow-up visits after antidepressant baseline. 

We used a multi-level model to account for clinic-level clustering along with patient fixed 

effects over time. This model provides estimates of depression alleviation by depression care 

model over time, controlling for differences in client characteristics across clinics and across 

months.

For those respondents who stopped treatment prior to four visits, we imputed missing PHQ9 

scores using survey data captured six months post-baseline and adjusted our estimates with 

nonresponse weights to account for any remaining attrition. We found that our results are 

robust to alternative imputation and weighting schemes.

Results

Sample characteristics

A sample of 1252 clients (range of 82 to 182 clients at each site) was enrolled in the 

longitudinal cohort, including 640 and 612 clients from sites in the protocolized and clinical 

acumen arms, respectively. Table 1 lists the baseline characteristics of the study participants 

in terms of demographics, HIV disease characteristics and depression. Among the whole 
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sample, the mean survey PHQ-9 at study entry was 8.2 (SD = 4.3), and 82% had at least 

mild depression (PHQ-9 ≥ 5), including 30% with clinical depression (PHQ-9 > 9). The two 

study arms did not differ at baseline on any of the client characteristics. Study retention was 

high, with 85% of the overall sample completing a month 12 assessment, including 86 and 

84% of the protocolized and clinical acumen arms, respectively. Participants who completed 

the study did not differ from the dropouts on client characteristics with the exception of 

mean age (40.3 years vs 38.1; t= −2.4; p=.02).

Alleviation of depression

Depression levels declined significantly over the course of the study, as mean PHQ-9 at 

month 12 was 2.7 and 2.1 in the protocolized and clinical acumen arms, respectively. This 

difference was statistically significant in a regression model controlling for baseline PHQ-9 

[F(1,1058)=6.4, p=.007]. At month 12, 82% of each of the protocolized and clinical acumen 

arm had no/minimal depressive symptoms (PHQ-9 < 5) or complete depression alleviation 

(Tab. 2); 6% of the protocolized arm remained with clinical depression, as did 3% of the 

clinical acumen arm. For those without month 12 data, month 6 data were used in the 

analysis, but those with only baseline data (8% of sample) were excluded from this analysis. 

Using an intent-to-treat approach (ITT), those with only baseline data (n=93) were classified 

as not achieving depression alleviation, resulting in 75% of the protocolized arm achieving 

complete depression alleviation, compared to 77% of the clinical acumen arm (Tab. 2). 

In the multivariate regression analysis (Tab. 3), complete depression alleviation (using the 

ITT definition) was not associated with the depression care model, but was associated with 

having any secondary education (p = .006), higher CD4 count (p = .046), lower work 

functioning (p = .022), and greater food security (p = .008). The analysis that excluded those 

with only baseline data resulted in similar results with secondary education (p=.032), higher 

CD4 count (p = .038), greater food security (p=.002), and better physical health functioning 

(p=.020) being predictive of complete depression alleviation.

Response to antidepressant therapy

A total of 415 participants received antidepressant therapy during their participation in 

the study, 218 in the protocolized arm and 197 in the clinical acumen arm. Among those 

who received treatment, 10% had started treatment prior to study enrollment (but after 

depression care implementation had started as part of the project), 78% started treatment at 

or within three months following study enrollment, and the remaining 12% started treatment 

between 3 to 6 months following enrollment. Just over a third (38%) were treated with 

fluoxetine alone, 49% were treated with imipramine alone, and 12% had either started with 

fluoxetine or imipramine and switched to the other medication at some point during the 

course of treatment due to side effects or nonresponse; only two patients were treated with 

amitriptyline.

Course of treatment

At the onset of antidepressant therapy, mean PHQ-9 as administered by the provider was 

13.9 (SD = 3.7), with a slightly higher score found among those in the clinical acumen 

arm compared to the protocolized arm (14.4 vs 13.3; t = 2.9, p = .01). At month 12, 

66% (n=272) of all treated participants had completed their course of antidepressant 
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therapy after a mean of 9.1 months of treatment (SD = 2.7); 20% (n=82) remained on 

treatment (having been on treatment for an average of 10.0 months), and 15% (n=61) had 

prematurely discontinued treatment. At the last study survey in which the respondent was 

on antidepressant treatment (for which we have 320 participants with data, as the others 

were not currently on antidepressants at the time of the month 6 or month 12 survey or did 

not complete those surveys), mean self-reported adherence to antidepressant therapy over 

the past month of treatment was 87.2% (SD = 22.4), with 56% reporting perfect (100%) 

adherence; also at this assessment, 20% reported any treatment side effects in the prior 

month, of whom 24% reported these side effects to be ‘quite a lot’ or ‘very’ bothersome.

Antidepressant response

The mean final recorded PHQ-9 administered by providers to those who had completed the 

course of treatment or who were still on treatment at study endpoint (all of whom had been 

on treatment for at least 6 months) was 3.1 (SD = 3.9) in the protocolized arm (after an 

average of 8.6 months of treatment) and 2.3 (SD = 4.3) in the clinical acumen arm (after an 

average of 8.2 months of treatment) (Tab. 1); this difference was not significantly different 

after controlling for the baseline PHQ-9 score [F(1,341)=3.6; p=.06]. The vast majority 

of those in both the protocolized arm (75%) and clinical acumen arm (82%) were in full 

remission (PHQ-9<5) at this time point, a difference that is also non-significant (Chi square= 

2.5, p = .12). In an intent-to-treat analysis in which those who had prematurely discontinued 

treatment were classified as non-responders, the response rates in the protocolized and 

clinical acumen arms dropped to 64 and 69%, respectively (Chi square = 0.9, p=.33) (Tab. 

2).

In the multivariate regression analysis with the ITT sample, none of the variables in 

the model (depression care model, demographics and other client characteristics) were 

predictive of treatment response (Tab. 3). When the binary indicators of perfect treatment 

adherence and presence of treatment side effects were included in the model (which 

we ran separately due to 23% of the treated sample not having adherence and side 

effect data), having perfect adherence (p = .042) was the sole predictor of response. The 

multivariate regression analysis that excluded those who had prematurely discontinued 

treatment produced similar results: perfect treatment adherence predicted treatment response 

(p=.012), but being female was predictive of not responding (p=.044).

Rate of depression alleviation over the course of treatment

Figure 1 depicts the rate of significant improvement in depression (based on provider 

administered PHQ-9 data) over the first four follow-up visits (average of 26.2 weeks) 

after antidepressant baseline in the whole treated sample as well as by study arm; data 

is included only from the 354 participants who completed their course of antidepressant 

therapy or remained on treatment at the time of the month-12 study visit (note that 10 

participants were not included because of absence of PHQ-9 data at the follow-up visits). 

Multivariate regression analysis (Tab. 4) revealed that clients in both study arms showed 

a similar trajectory of improvement (p = .15); only at the first follow-up visit was there a 

marginal advantage for the protocolized arm (61% reduction from baseline vs. 39%; p = 

.09). In the combined sample, mean PHQ-9 was reduced by an average of 7.0 points at the 
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first treatment follow-up visit (a mean of 5.6 weeks post treatment baseline), followed by 

an added mean reduction of 3.1 points by the third follow-up visit (a mean of 20.1 weeks 

after treatment baseline), with scores leveling off thereafter. Clients with moderately severe 

to severe depression (PHQ-9 ≥15) at treatment baseline were more likely to experience a 

greater reduction in depressive symptoms overall (p < .001), and from second through fourth 

follow-up visits in particular (Tab. 4).

Discussion

This study may be the first to publish data comparing two task-shifting approaches to 

integrating depression care into mostly public HIV clinics in SSA. Our findings provide 

evidence for the fact that quality depression care, as represented by rates of depression 

alleviation and treatment response, can be implemented by medical providers (mostly 

nurses) in low resourced clinics using either a structured protocol model or one that relies on 

clinical acumen, with appropriate training and ongoing supervision of providers.

Our prior analyses showed that the protocolized depression care model was superior to 

reliance on clinical acumen in the early stages of the depression care process, as it helps 

to ensure a depression diagnostic evaluation for those who screen positive for potential 

depression; however, the models did not differ significantly with regards to clinically 

depressed clients receiving antidepressant therapy, in part because of the shortcomings of 

the PHQ-2 as a screening tool (14). The analyses reported here show that both depression 

care models result in strong mental health improvement as rates of depression alleviation 

(regardless of treatment status) and treatment response (among depressed patients receiving 

antidepressant therapy) were equally impressive in both models of care. About 2/3 of treated 

patients responded to treatment and experienced a full remission of their depression, which 

is consistent with other studies of antidepressants in the context of HIV (22, 23), though 

this study is one of few such studies conducted in SSA. Our data also revealed good patient 

adherence to antidepressant treatment and sustained engagement in care.

Other studies have suggested that protocolized approaches to facilitating task-shifted 

depression care results in superior quality of care compared to clinical acumen (11–13), 

as protocols help to ensure appropriate medication and doses are prescribed. The success 

of the clinical acumen model in this study may be a result of the ongoing supervision that 

was provided to providers in both models. This in-person supervision was provided monthly 

and focused on helping providers feel comfortable and confident in their newly acquired 

depression care skills, making appropriate treatment changes, addressing challenging 

clinical cases, and facilitating implementation concerns. Ongoing supervision and feedback 

has been found to promote adoption and quality implementation of evidence-based mental 

health care (24) and may have enabled providers in the clinical acumen to provide quality 

care in the absence of a treatment protocol. Supervision in this study was provided by hired 

study psychiatrists; for these models to be scalable and sustainable, existing mental health 

professionals (e.g., psychiatrists, psychiatric clinical officers, and psychiatric nurses) will 

need to be available to provide this supervision, which could be a significant challenge in 

some settings due to the scarcity of mental health professionals. Evidence of the importance 

of supervision requires a study design that compares varying doses or forms of supervision, 
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including minimal or sparse supervision, which is both common in resourced constrained 

settings and likely more advantageous than sole reliance on a protocolized approach, 

particularly after initiation of antidepressant treatment.

There is a number of limitations to this study. We opted to evaluate two models of 

depression care that we believed to be viable models for successful integration of depression 

care into public HIV clinics, but the absence of a control condition that offered provider 

training in depression care but minimal or no supervision (which is closer to what the 

Ministry of Health would typically do when implementing new services into routine 

care) precluded us from being able to evaluate the effect of ongoing supervision support. 

However, discussions with our community partners when planning the study revealed a great 

need and desire for clinics to have supervision support, which outweighed the research goal 

of a cleaner design that would have allowed for more clear differences between the two 

implementation models. Our comparisons between the two models, and generalizability of 

the findings, are hampered by the small number of clinics in the study, which lowered the 

statistical power given the need to control for clustering effects. Unfortunately, the costs 

associated with including more study sites were prohibitive. Furthermore, our data regarding 

depression diagnoses were limited by our reliance on the PHQ-9, rather than a more rigorous 

diagnostic interview, although the PHQ-9 has been found to have high correspondence with 

diagnostic interviews (16).

Together with findings from other studies that have shown similar results in other regions 

of the world and with different patient populations, these data lend further credence to 

the feasibility of non-mental health professionals providing quality depression care in the 

context of task-shifting models of care. Even in public health facilities with scarce resources, 

medical providers are able to provide quality depression care with proper training and in-

person, ongoing supervision and mentorship. These findings provide hope for integration of 

depression care into routine HIV care management in public health facilities in developing 

regions such as SSA. Lack of mental health specialists remains a key barrier, in terms of 

direct service provision but also provision of training and supervision services, but should 

not be viewed as a valid reason for the current relative absence of depression care in HIV 

and primary care settings.
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Figure 1. 
Rate of change in depression over course of antidepressant therapy in whole treated sample 

and by depression care model received.

Wagner et al. Page 14

Res Adv Psychiatry. Author manuscript; available in PMC 2020 July 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wagner et al. Page 15

Ta
b

le
 1

.

B
as

el
in

e 
ch

ar
ac

te
ri

st
ic

s 
of

 th
e 

fu
ll 

sa
m

pl
e 

an
d 

by
 s

tu
dy

 a
rm

.

To
ta

l (
N

=1
25

2)
P

ro
to

co
liz

ed
 (

N
= 

64
0)

C
lin

ic
al

 A
cu

m
en

 (
N

=6
12

)
P

 v
al

ue

D
em

og
ra

ph
ic

s

M
ea

n 
(S

D
) 

ag
e 

(y
ea

rs
)

40
.0

 (
11

.2
)

40
.6

 (
11

.0
)

39
.3

 (
11

.3
)

.0
57

M
al

e 
ge

nd
er

23
.2

%
74

.7
%

78
.9

%
.0

76

A
ny

 s
ec

on
da

ry
 e

du
ca

tio
n

18
.6

%
17

.3
%

19
.9

%
.2

39

H
IV

 c
ha

ra
ct

er
is

ti
cs

M
ea

n 
(S

D
) 

C
D

4 
co

un
t (

ce
lls

/m
m

3 )
43

0 
(2

70
)

42
9 

(2
60

)
42

6 
(2

48
)

.8
38

O
n 

A
R

T
73

.7
%

72
.7

%
74

.8
%

.3
81

M
ea

n 
(S

D
) 

ye
ar

s 
si

nc
e 

H
IV

 d
ia

gn
os

is
3.

7 
(3

.4
)

3.
8 

(3
.0

)
3.

5 
(3

.6
)

.1
04

D
ep

re
ss

io
n 

ch
ar

ac
te

ri
st

ic
s

M
ea

n 
(S

D
) 

PH
Q

-9
 to

ta
l s

co
re

8.
2 

(4
.3

4)
8.

2 
(4

.2
4)

8.
2 

(4
.4

4)
.9

92

 
N

on
e/

m
in

im
al

: <
 5

17
.7

%
16

.6
%

18
.8

%

 
M

ild
: 5

–9
52

.8
%

53
.6

%
51

.9
%

 
M

od
er

at
e:

 1
0–

14
19

.5
%

20
.2

%
18

.7
%

 
M

od
er

at
el

y 
se

ve
re

: 1
5–

19
7.

9%
7.

6%
8.

3%

 
Se

ve
re

: 2
0–

27
2.

2%
2.

0%
2.

3%

C
lin

ic
al

ly
 d

ep
re

ss
ed

 (
PH

Q
-9

>
9)

29
.5

%
29

.8
%

29
.3

%
.8

51

Res Adv Psychiatry. Author manuscript; available in PMC 2020 July 13.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wagner et al. Page 16

Ta
b

le
 2

.

C
om

pa
ri

so
n 

of
 m

ea
su

re
s 

of
 d

ep
re

ss
io

n 
al

le
vi

at
io

n,
 a

nt
id

ep
re

ss
an

t r
es

po
ns

e,
 a

nd
 q

ua
lit

y 
of

 a
nt

id
ep

re
ss

an
t c

ar
e 

be
tw

ee
n 

pr
ot

oc
ol

iz
ed

 a
nd

 c
lin

ic
al

 a
cu

m
en

 

ar
m

s.

P
ro

to
co

liz
ed

C
lin

ic
al

 A
cu

m
en

P
 v

al
ue

D
ep

re
ss

io
n 

A
lle

vi
at

io
n 

(w
ho

le
 s

am
pl

e)

PH
Q

-9
 a

t b
as

el
in

e 
su

rv
ey

 [
M

(S
D

)]
8.

17
 (

4.
24

)
8.

17
 (

4.
44

)
.9

92

PH
Q

-9
 a

t m
on

th
 1

2 
su

rv
ey

 [
M

(S
D

)]
 a

m
on

g 
co

m
pl

et
er

s,
 c

on
tr

ol
lin

g 
fo

r 
ba

se
lin

e 
PH

Q
-9

2.
70

 (
3.

87
)

2.
13

 (
3.

00
)

.0
07

C
lin

ic
al

ly
 d

ep
re

ss
ed

 (
PH

Q
-9

>
) 

at
 b

as
el

in
e 

su
rv

ey
30

%
29

%
.8

51

C
lin

ic
al

ly
 d

ep
re

ss
ed

 a
t m

on
th

 1
2 

su
rv

ey
, a

m
on

g 
co

m
pl

et
er

s
6%

3%
.0

33

N
o 

de
pr

es
si

on
 (

PH
Q

-9
<

5)
 a

t m
on

th
 1

2 
su

rv
ey

, a
m

on
g 

co
m

pl
et

er
s

82
%

82
%

.9
84

N
o 

de
pr

es
si

on
 (

PH
Q

-9
<

5)
 a

t m
on

th
 1

2 
su

rv
ey

 (
IT

T
 d

ef
in

iti
on

)
75

%
76

.5
%

.5
45

A
nt

id
ep

re
ss

an
t 

R
es

po
ns

e 
(t

re
at

ed
 s

ub
gr

ou
p)

N
um

be
r 

tr
ea

te
d 

w
ith

 a
nt

id
ep

re
ss

an
ts

21
8

19
7

PH
Q

-9
 a

t t
re

at
m

en
t b

as
el

in
e 

[M
(S

D
)]

13
.3

2 
(3

.7
0)

14
.3

8 
(3

.8
6)

.0
05

PH
Q

-9
 a

t t
re

at
m

en
t (

or
 s

tu
dy

)1  e
nd

po
in

t2  [
M

(S
D

)]
, c

on
tr

ol
lin

g 
fo

r 
tr

ea
tm

en
t b

as
el

in
e 

PH
Q

-9
3.

07
 (

3.
92

)
2.

34
 (

4.
31

)
.0

57

D
ep

re
ss

io
n 

in
 r

em
is

si
on

 (
PH

Q
-9

 <
 5

) 
at

 tr
ea

tm
en

t (
or

 s
tu

dy
)1  e

nd
po

in
t2  a

m
on

g 
co

m
pl

et
er

s
75

.0
%

82
.0

%
.1

20

D
ep

re
ss

io
n 

in
 r

em
is

si
on

 (
PH

Q
-9

 <
 5

) 
at

 tr
ea

tm
en

t (
or

 s
tu

dy
)1  e

nd
po

in
t2  (

IT
T

 d
ef

in
iti

on
)

64
.4

%
68

.9
%

.3
35

Q
ua

lit
y 

of
 A

nt
id

ep
re

ss
an

t 
C

ar
e

N
um

be
r 

of
 c

ha
rt

 r
ev

ie
w

s 
of

 n
ew

ly
 tr

ea
te

d 
pa

tie
nt

s 
(a

nd
 r

an
ge

 a
cr

os
s 

si
te

s)
40

1 
(4

6–
13

2)
34

3 
(3

4–
10

0)

C
or

re
ct

 d
ia

gn
os

is
 (

%
 a

nd
 r

an
ge

 a
cr

os
s 

si
te

s)
98

.3
 (

90
.8

–1
00

)
99

.1
 (

98
.4

–1
00

)
.4

48

C
or

re
ct

 s
el

ec
tio

n 
of

 a
nt

id
ep

re
ss

an
t (

%
; r

an
ge

)
97

.2
 (

88
.5

–1
00

)
97

.5
 (

93
.6

–1
00

)
.8

90

C
or

re
ct

 in
iti

al
 a

nt
id

ep
re

ss
an

t d
os

e 
(%

; r
an

ge
)

96
.6

 (
88

.5
–1

00
)

94
.6

 (
76

.4
–1

00
)

.4
39

N
um

be
r 

of
 c

ha
rt

 r
ev

ie
w

s 
of

 p
at

ie
nt

 in
 o

ng
oi

ng
 tr

ea
tm

en
t (

an
d 

ra
ng

e 
ac

ro
ss

 s
ite

s)
10

55
 (

18
0–

22
9)

95
8 

(1
74

–2
13

)

D
ep

re
ss

io
n 

sy
m

pt
om

s 
as

se
ss

ed
 (

%
; r

an
ge

)
91

.0
 (

77
.8

–9
6.

7)
86

.7
 (

58
.1

–9
9.

6)
.1

93

T
re

at
m

en
t s

id
e 

ef
fe

ct
s 

as
se

ss
ed

 (
%

; r
an

ge
)

88
.2

 (
72

.6
–9

6.
7)

84
.1

 (
53

.2
–9

9.
6)

.3
27

C
or

re
ct

 a
nt

id
ep

re
ss

an
t d

os
e 

(%
; r

an
ge

)
88

.4
 (

75
.3

–9
6.

7)
78

.8
 (

48
.2

–9
9.

6)
.0

56

C
lie

nt
 a

tte
nd

ed
 th

e 
se

ss
io

n 
(%

; r
an

ge
)

88
.6

 (
77

.8
–9

3.
7)

84
.2

 (
60

.5
–9

5.
3)

.2
20

M
 =

 m
ea

n;
 S

D
 =

 s
ta

nd
ar

d 
de

vi
at

io
n

1 Fo
r 

th
os

e 
w

ho
 r

em
ai

ne
d 

on
 a

nt
id

ep
re

ss
an

ts
 a

t s
tu

dy
 e

nd
po

in
t, 

th
e 

la
st

 P
H

Q
-9

 a
dm

in
is

te
re

d 
by

 th
e 

pr
ov

id
er

 a
t t

he
 e

nd
 o

f 
th

e 
cl

ie
nt

’s
 1

2-
m

on
th

 p
ar

tic
ip

at
io

n 
in

 th
e 

st
ud

y 
w

as
 u

se
d 

in
 a

na
ly

si
s.

2 T
re

at
m

en
t/s

tu
dy

 e
nd

po
in

t w
as

 a
ft

er
 a

 m
ea

n 
of

 8
.6

 m
on

th
s 

in
 th

e 
pr

ot
oc

ol
iz

ed
 a

rm
 a

nd
 8

.2
 m

on
th

s 
in

 th
e 

cl
in

ic
al

 a
cu

m
en

 a
rm

.

Res Adv Psychiatry. Author manuscript; available in PMC 2020 July 13.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wagner et al. Page 17

Ta
b

le
 3

.

M
ul

tiv
ar

ia
te

 r
eg

re
ss

io
n 

an
al

ys
is

 o
f 

ba
se

lin
e 

pr
ed

ic
to

rs
 o

f 
de

pr
es

si
on

 a
lle

vi
at

io
n 

an
d 

an
tid

ep
re

ss
an

t r
es

po
ns

e.

D
ep

re
ss

io
n 

A
lle

vi
at

io
n

A
nt

id
ep

re
ss

an
t 

R
es

po
ns

e1
A

nt
id

ep
re

ss
an

t 
R

es
po

ns
e2

B
et

a
B

et
a

B
et

a

Pr
ot

oc
ol

iz
ed

 d
ep

re
ss

io
n 

ca
re

 m
od

el
−

0.
00

9
−

0.
05

3
−

0.
04

8

Se
co

nd
ar

y 
ed

uc
at

io
n

0.
10

1**
−

0.
01

9
−

0.
00

6

A
ge

0.
00

1
−

0.
00

2
−

0.
00

1

Fe
m

al
e

−
0.

01
6

−
0.

08
5

−
0.

05
0

C
D

4 
co

un
t

0.
00

01
**

0.
00

01
0.

00
01

O
n 

A
R

T
0.

06
2*

−
0.

10
9*

−
0.

06
0

PH
Q

-9
 a

t s
tu

dy
 e

nt
ry

−
0.

00
6*

−
0.

00
9

−
0.

00
6

W
or

k 
fu

nc
tio

ni
ng

−
0.

00
1**

0.
00

02
0.

00
02

Ph
ys

ic
al

 h
ea

lth
 f

un
ct

io
ni

ng
0.

00
2

0.
00

00
0.

00
03

G
en

er
al

 s
oc

ia
l s

up
po

rt
−

0.
00

8
−

0.
02

5
−

0.
01

5

In
te

rn
al

iz
ed

 H
IV

 s
tig

m
a

−
0.

01
6

−
0.

01
6

−
0.

03
9

Fo
od

 S
ec

ur
ity

0.
03

6**
0.

00
9

0.
00

7

Pe
rf

ec
t a

nt
id

ep
re

ss
an

t a
dh

er
en

ce
–

0.
22

7**
–

Pr
es

en
ce

 o
f 

an
tid

ep
re

ss
an

t s
id

e 
ef

fe
ct

s
–

0.
02

9
–

1 R
eg

re
ss

io
n 

m
od

el
 in

cl
ud

es
 a

nt
id

ep
re

ss
an

t a
dh

er
en

ce
 a

nd
 s

id
e 

ef
fe

ct
 v

ar
ia

bl
es

2 R
eg

re
ss

io
n 

m
od

el
 e

xc
lu

de
s 

an
tid

ep
re

ss
an

t a
dh

er
en

ce
 a

nd
 s

id
e 

ef
fe

ct
 v

ar
ia

bl
es

* p 
<

 .1
0

**
p 

<
 .0

5

Res Adv Psychiatry. Author manuscript; available in PMC 2020 July 13.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wagner et al. Page 18

Ta
b

le
 4

.

M
ul

tiv
ar

ia
te

 r
eg

re
ss

io
n 

an
al

ys
is

 o
f 

th
e 

ra
te

 o
f 

ch
an

ge
 in

 d
ep

re
ss

io
n 

ov
er

 c
ou

rs
e 

of
 a

nt
id

ep
re

ss
an

t t
re

at
m

en
t.

C
ha

ng
e 

in
 P

H
Q

-9

B
et

a

Pr
ot

oc
ol

iz
ed

 d
ep

re
ss

io
n 

ca
re

 m
od

el
−

0.
79

4

Fi
rs

t t
re

at
m

en
t f

ol
lo

w
-u

p 
vi

si
t

−
5.

42
7*

Se
co

nd
 tr

ea
tm

en
t f

ol
lo

w
-u

p 
vi

si
t

−
8.

06
5*

T
hi

rd
 tr

ea
tm

en
t f

ol
lo

w
-u

p 
vi

si
t

−
10

.0
6*

Fo
ur

th
 tr

ea
tm

en
t f

ol
lo

w
-u

p 
vi

si
t

−
10

.8
7*

Fi
rs

t f
ol

lo
w

-u
p 

vi
si

t X
 d

ep
re

ss
io

n 
ca

re
 m

od
el

−
2.

45
6

Se
co

nd
 f

ol
lo

w
-u

p 
vi

si
t X

 d
ep

re
ss

io
n 

ca
re

 m
od

el
−

0.
44

0

T
hi

rd
 f

ol
lo

w
-u

p 
vi

si
t X

 d
ep

re
ss

io
n 

ca
re

 m
od

el
0.

90
5

Fo
ur

th
 f

ol
lo

w
-u

p 
vi

si
t X

 d
ep

re
ss

io
n 

ca
re

 m
od

el
1.

58
0

B
as

el
in

e 
PH

Q
-9

 ≥
 1

5
3.

75
2*

Fi
rs

t f
ol

lo
w

-u
p 

vi
si

t X
 B

as
el

in
e 

PH
Q

-9
 ≥

 1
5

−
1.

37
1

Se
co

nd
 f

ol
lo

w
-u

p 
vi

si
t X

 B
as

el
in

e 
PH

Q
-9

 ≥
 1

5
−

2.
63

3*

T
hi

rd
 f

ol
lo

w
-u

p 
vi

si
t X

 B
as

el
in

e 
PH

Q
-9

 ≥
 1

5
−

2.
68

0*

Fo
ur

th
 f

ol
lo

w
-u

p 
vi

si
t X

 B
as

el
in

e 
PH

Q
-9

 ≥
 1

5
−

3.
28

4*

* p 
<

 .0
5

Res Adv Psychiatry. Author manuscript; available in PMC 2020 July 13.


	Abstract
	Introduction
	Methods
	Study design
	Study setting
	Participants
	Depression care models
	Protocolized model
	Monitoring of treatment response and side effects:
	Ongoing supervision:

	Clinical acumen model

	Measures
	Depression
	Client characteristics
	Antidepressant therapy characteristics
	Analysis

	Results
	Sample characteristics
	Alleviation of depression
	Response to antidepressant therapy
	Course of treatment
	Antidepressant response
	Rate of depression alleviation over the course of treatment

	Discussion
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

