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Abstract
Background: Despite 10 to% of persons living with HIV in sub-Saharan Africa having clinical depression, and the
consequences of depression for key public health outcomes (HIV treatment adherence and condom use), depression
treatment is rarely integrated into HIV care programs. Task-shifting, protocolized approaches to depression care have
been used to overcome severe shortages of mental health specialists in developing countries, but not in sub-Saharan
Africa and not with HIV clients. The aims of this trial are to evaluate the implementation outcomes and cost-effectiveness
of a task-shifting, protocolized model of antidepressant care for HIV clinics in Uganda.
Methods/Design: INDEPTH-Uganda is a cluster randomized controlled trial that compares two task-shifting models of
depression care - a protocolized model versus a model that relies on the clinical acumen of trained providers to provide
depression care in ten public health HIV clinics in Uganda. In addition to data abstracted from routine data collection
mechanisms and supervision logs, survey data will be collected from patient and provider longitudinal cohorts; at each
site, a random sample of 150 medically stable patients who are depressed according to the PHQ-2 screening will be
followed for 12 months, and providers involved in depression care implementation will be followed over 24 months.
These data will be used to assess whether the two models differ on implementation outcomes (proportion screened,
diagnosed, treated; provider fidelity to model of care), provider adoption of treatment care knowledge and practices,
and depression alleviation. A cost-effectiveness analysis will be conducted to compare the relative use of resources by
each model.
Discussion: If effective and resource-efficient, the task-shifting, protocolized model will provide an approach to building
the capacity for sustainable integration of depression treatment in HIV care settings across sub-Saharan Africa
and improving key public health outcomes.
Trial registration: INDEPTH-Uganda has been registered with the National Institutes of Health sponsored
clinical trials registry (3 February 2013) and has been assigned the identifier NCT02056106.
Keywords: Depression, Task-shifting, HIV, Uganda

Background
Over 25 million people living with HIV (PLWHIV) reside in sub-Saharan Africa (SSA), including over 1 million
in Uganda [1]. Scaled-up access to HIV antiretroviral
therapy (ART) has led to nearly 10 million in SSA and
just under 300,000 Ugandans receiving treatment by
the end of 2012 [1], resulting in dramatic declines in
mortality [2,3] and HIV becoming a chronic, manageable
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disease [4]. ART also contributes to HIV prevention by
reducing infectiousness [5,6], and being associated with
increased condom use [7,8]. However, depression has
emerged as a major threat to the success and benefits of
ART, as it impedes ART adherence [9-11] and condom
use [12-14], and has been associated with a greater likelihood of mortality [15-17] and worse immunologic and
virologic response to treatment [18-21]. Clinical depression, as diagnosed by structured clinical interviews, generally ranges from 10 to 20% among PLWHIV in SSA
[22-24], while an additional 20 to 30% have elevated
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depressive symptoms [23-27]. A wide range of interventions are effective in treating depression in PLWHIV
[28], including antidepressants [29,30], and depression
treatment improves ART use, adherence and outcomes
[31-34]. Yet despite the prevalence of depression and its
consequences for the fight against HIV, depression
treatment is rarely integrated into HIV care programs
in SSA [35].
A severe shortage of mental health professionals is a
key barrier to depression care in Uganda and the larger
region [36]. There are just over thirty psychiatrists in
Uganda or one for every one million citizens, and most
are in or near the capital city Kampala. Given the lack of
psychiatrists, it is generally left to primary care providers
to diagnose and treat depression. However, whether it is
due to lack of psychiatric training, lack of appreciation
of the value of mental health care, or lack of time and
resources, providers have shown a reluctance to engage
in mental health treatment in Uganda, even though antidepressants are on the national formulary and free of
charge. Perhaps in part because depressed patients often
present first with somatic symptoms, providers prefer to
first rule out possible physical and medical causes rather
than evaluating mental illness [36]. Often it is only when
mental illness is so advanced that it is causing obvious
disruption and dysfunction, do providers consider mental illness and then attempt to refer out to psychiatric
specialists [36]. Even if depression care training were
provided and primary care providers had a greater appreciation for mental health care, most HIV clinics in
Uganda have only 1 clinical or medical officer for seeing
50 to 100 patients daily; so the concern is that many depressed patients would still go undetected, and bottlenecks of patients waiting for providers would worsen.
Understanding how to effectively implement evidencebased treatment in HIV settings, where need is high and
mental health capacity is virtually non-existent is essential. With the emphasis on developing feasible, sustainable models of health care delivery in resource-poor
settings, task-shifting models have presented a solution
to scarce highly trained health professionals [37,38].
Task-shifting involves training lower cadres to take on
many of the duties traditionally performed by more
highly trained providers who are less available. Taskshifting, nurse-driven care has been shown to result in
equivalent levels of quality of care in the context of HIV
care and ART scale-up in SSA [39,40]. As a result, taskshifting is an approach widely used to facilitate HIV care in
Uganda, with nurses often assuming the role of primary
care provider, and a clinical or medical officer being present
for oversight and to handle more complicated cases. This
task-shifting approach has not been adapted for management of depression treatment for HIV patients, but ‘collaborative care’ models of depression treatment have been
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implemented with non-HIV patients in the US [41-44] as
well as resource constrained settings [45-47]. These models
use a team-based approach, typically consisting of a depression care manager (often a nurse), primary care provider
and supervising psychiatric specialist in medical settings,
and a structured, algorithm-based protocol that enables the
care manager to take over many of the responsibilities of
antidepressant therapy management. Controlled studies
have demonstrated the effectiveness of collaborative care
models [48-51]; furthermore, algorithm-based, protocoldriven care has been associated with better quality of care
and treatment outcomes [43,46,48,49], as the structured approach results in greater likelihood of adequate treatment
dosage and duration [52].
INDEPTH (INtegration of DEPression Treatment in
HIV care)-Uganda is a cluster randomized trial that attempts to identify an effective, resource-efficient model
for integrating depression treatment into HIV care in
low resources settings such as Uganda. In the HIV
clinics of ten health care facilities, the trial is comparing
two active task-shifting implementation models of depression care: a protocolized model in which care is provided largely by trained nurses who act as depression
care managers, and a model that relies on the clinical
acumen of trained primary care providers (most, but not
all, of whom are also nurses). An alternative approach to
the use of a structured protocol to guide depression care
by non-mental health professionals, the clinical acumen
model (like the protocolized model) takes an active approach to depression care by integrating a brief routine
depression screening process for all patients at each
clinic visit, but what the primary care provider does with
this screening information is left to their discretion as
opposed to following a structured protocol. So, both of
these models are active task-shifting models of depression care, as the clinical acumen model goes beyond
current usual care, which relies solely on primary care
provider to assess and treat, or refer to external specialists - which has resulted in depression being severely
under-diagnosed and treated.
According to the RE-AIM (Reach, Effectiveness, Adoption, Implementation, Maintenance) implementation
framework, to have an impact on health at the population level, an intervention must be adopted by providers,
reach a large proportion of the patient population, be
implemented with fidelity, effectively improve outcomes,
and be maintained post study [53,54]. Accordingly, the
objectives of INDEPTH-Uganda are to compare the two
task-shifting models on (1) reach (screening and followup rates), adoption (treatment uptake), fidelity (quality
of depression care implementation by the providers),
and effectiveness (alleviation of depression symptoms)
implementation parameters, and (2) cost-effectiveness. A
secondary objective is to assess the impact of depression
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treatment on key economic (work) and public health
(ART adherence, condom use) outcomes. Our hypothesis
is that the protocolized model will result in better implementation of depression care, better overall alleviation of
depression, and better cost-effectiveness, compared to
clinical acumen. If effective and resource-efficient, the
protocolized model will provide an approach to building
the capacity for sustainable provision of depression
treatment across SSA and improving key public health
outcomes of HIV care.

Methods
Study design

INDEPTH-Uganda is a comparative trial that compares
two active task-shifting implementation models for integrating antidepressant treatment into HIV care within
ten health care facilities in Uganda. Using a cluster
randomization, five clinics are assigned to implement a
protocolized model, and five others rely on the clinical
acumen of trained providers. One of the investigators
(EO) will generate a random list of numbers using computer software which will be printed on opaque pieces of
paper that will be folded and drawn by clinic representatives in a meeting in which representatives from all
clinics are present. To ensure the two study arms are
balanced on size of clientele (small clinics serve 300 to
1,000 clients, while larger clinics serve 1,500 to 3,000 clients), which could influence depression care processes,
randomization will be conducted within pairs of clinics
that were matched on this variable. The models will be
implemented over 24 months starting in spring 2013. To
evaluate the models, data will be collected from documentation mechanisms integrated into routine care, and
from random samples of 150 patients enrolled at each
site (total n = 1,500) that screen positive for possible
depression and are followed for 12 months. We will compare the two models on uptake of antidepressant treatment,
and change in depression (treatment response), as well as
other quality of care and implementation outcomes as outlined by the RE-AIM implementation framework. This cohort will also be used to examine the relationship between
change in depression and key economic and public health
outcomes (for example, work status, condom use, HIV
treatment adherence). A cohort of providers from each site
will also be enrolled and followed over the 24-month implementation to examine change in knowledge, attitudes
and practices regarding depression care and perceived impact of the implementation on clients, providers and clinic
operations. Patient and provider survey data will be collected by trained research coordinators who will not be
blinded to the treatment condition, nor will the patient participants. All patient and provider participants will provide
written informed consent prior to enrollment. Lastly, a
cost-effectiveness analysis will be conducted to examine the
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relative cost and resources needed to implement each
model. The study protocol has been approved by Institutional Review Boards at RAND Corporation (protocol #
2012-0115), Mildmay Uganda, and the Uganda National
Council for Science and Technology.
The success of the study depends on engagement with,
and commitment from, the leadership and staff of the
health care facilities, district level administration, and
the Ministry of Health. This is critical to the program
being feasible, responsive to the local context of the
clinics, and thus also sustainable once the project has
ended. A kick-off meeting with all key stakeholders will
be held to review the care models and elicit feedback on
logistical implementation, as well as to secure buy-in
and partnership in the study. A Core Planning Group,
with representatives from all cadres involved in the
model (expert clients, nurses, clinical/medical officers),
will be convened on a quarterly basis, as well as consultation with district health administration leadership, and
Dr. Sheila Ndyanabangi (mental health point person in
the Ministry of Health). With the goal of establishing a
model of depression care that is sustainable and scalable,
the focus of this group is to engage in an iterative process
for planning and coordinating implementation, troubleshooting any challenges that arise, and deciding on necessary modifications or refinements to the models.
Study setting

The study is being conducted in collaboration with
Mildmay Uganda, a non-government organization that
provides holistic outpatient HIV care at its own clinics,
trains health care workers throughout Uganda and the
region, and provides technical assistance in HIV care to
health care facilities across Uganda. Of the ten health
care facilities participating in the study, eight are run by
the Ministry of Health and two are private, faith-based,
not-for-profit health care facilities; two are district hospitals and the others are designated as health centre III or
IV facilities by the Uganda Ministry of Health, and are
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 is being integrated
as part of this study. The 6 larger clinics operate 2 to
3 days per week and generally have 1 clinical or medical
officer and 3 to 5 nurses to provide primary HIV care to
a clientele ranging from 1,500 to 3,000 clients and 80 to
120 patients are seen each clinic day. The 4 smaller
clinics operate 1 day per week and are manned by 1 clinical or medical officer and 2 to 3 nurses; client base
ranges from 350 to 1,000, with 40 to 60 patients seen
each day.
Consistent with task-shifting approaches becoming increasingly common in the context of ART scale-up across
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the region, at all sites 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 are trained to provide peer support and assist
in lower level tasks) and village health team (VHT) workers
(community lay volunteers) who volunteer to take on tasks
such as triage assessments, filing and retrieving charts, and
keeping the clinic clean. No psychiatric or depression care
services were being provided at these clinics prior to the
study; clients who developed significant psychiatric symptoms are referred to the nearest district or regional hospital
for care.

Task-shifting depression care models
Protocolized model

Drawing from collaborative care models of depression
treatment such as Partners in Care, MANAS and
STAR*D [42,44,46,47], the protocolized model implements an algorithm-based, nurse-driven approach to administering depression diagnosis and antidepressant
therapy. While other collaborative care models incorporate psychotherapy and reserve antidepressants for severe
depression, our model focuses solely on the use of antidepressants. We believe that use of medication requires
relatively less trained resources and personnel time than
would be needed to add a form of psychotherapy, resulting in a more reliable and scalable treatment for resource constrained settings. The components of the
protocolized model are outlined below and summarized
(in comparison with the clinical acumen model) in
Table 1.
Routine depression screening

All adult clinic patients will be screened for depression
at each clinic visit using the first two items of the Patient
Health Questionnaire (PHQ-2) [55], administered at the
triage station (along with measurements of body weight,
blood pressure, pulse and elicitation of presenting health
problems) by expert clients or VHT workers. The PHQ2 assesses depressed mood and loss of interest; patients
who screen positive for depression (3+ scores; range: 0
to 6) will be referred to the nurse in the protocolized
model for further depression evaluation if medically
stable; in the clinical acumen model, PHQ-2 data are
relayed to the primary care provider. Medical stability is
defined as not about to start (or recently started) ART
or treatment for an acute opportunistic infection (see
Figure 1). Further evaluation is deferred for medically
unstable patients until their condition and treatment is
stable as mood may improve once they are medically
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stable, and starting antidepressants simultaneously with
other medical treatments would complicate side effect
and response evaluation. However, depressed patients
who are medically unstable will be evaluated for suicide
risk and the need for immediate treatment.
Depression diagnosis

Further evaluation of patients who screen positive for
depression and are medically stable will be conducted
using the full nine-item Patient Health Questionnaire
(PHQ-9) [55]. Patients who score greater than 9 on the
PHQ-9 (range: 0 to 27), which has been shown to correspond highly with major depression (88% sensitivity
and specificity) as determined by a diagnostic interview
[55], will be further assessed using the criteria for major
depression on the Mini Neuropsychiatric Interview
(MINI; five symptoms scored as three on the PHQ-9, at
least one of which is depressed mood or loss of interest)
[56]. Providers are trained to further assess antidepressant eligibility using the MINI screening items for bipolar disorder, psychosis and substance abuse, as well as
medical contraindications (for example, pregnancy or
breast feeding, seizure disorder); for patients with these
conditions, the supervising psychiatrist will be consulted
to determine appropriate treatment.
Prescription of antidepressants

If eligibility for antidepressant therapy is confirmed, the
provider (nurse in the protocolized model and primary
care provider in the clinical acumen model) will educate
the patient about depression as a disease, and antidepressant treatment, including: prognosis, the goal of
symptom remission, that treatment often takes two to
three weeks to have an effect, and that side effects are
generally minor and temporary. Helping the patient to
understand the treatment is intended to encourage adherence to treatment. The patient will then receive a
prescription and supply of either fluoxetine or imipramine prior to departing the clinic, which the provider
will select based on the patient’s presenting symptoms
and psychiatric history; fluoxetine will be prescribed unless the patient presents with insomnia, sexual dysfunction or history of bipolar disorder. Fluoxetine has been
shown to have some drug interactions with HIV protease inhibitors [57], but protease inhibitors are rarely
used in Uganda.
Monitoring of treatment response and side effects

After treatment prescription, the patient will return to
see the prescribing provider two weeks later for monitoring of side effects, treatment response and any need
for change in dosage or medication. The visit schedule
will then become monthly until the patient has been in
remission (defined as PHQ-9 < 5 and tolerating any side
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Table 1 Components of the protocolized and clinical acumen depression care models
Training

STEP 1:
Routine
Screening

STEP 2:
Diagnosis

STEP 3:
Prescribe
treatment

STEP 4:
Monitor
treatment

STEP 5: Stop
treatment

Supervision

Protocolized model

Clinical acumen

•One day training for all involved cadre

•One day training for all involved cadre

•On-site training and oversight by study staff during first four weeks of
implementation

•On-site training and oversight by study staff during first
four weeks of implementation

•Periodic training schedule to train new staff that emerge (typically site
specific)

•Periodic training schedule to train new staff that emerge
(typically site specific)

•All adults screened with 2-item PHQ-2 at each clinic visit

•All adults screened with 2-item PHQ-2 at each clinic visit

•Performed at triage station (Expert-clients/VHTs)

•Performed at triage station (Expert-clients/VHTs)

•PHQ-2 > 2 signifies depression, continue to Step 2

•PHQ-2 > 2 signifies depression, continue to Step 2

Documentation: Clinic’s triage book

Documentation: Clinic’s triage book

•Is patient’s treatment status (either ART or OI treatment) in flux (about
•PHQ-2 score is relayed to prescribing clinician
to start or newly started)? (Nurse)YES = not medically stable, so wait and
•Prescribing clinician uses their judgment to determine
monitorNO = medically stable, administer PHQ-9
whether to further evaluate depression, rather than a
protocol
•Administer PHQ-9 (Nurse)

•However, prescribing clinicians are trained to follow-up
positive PHQ-2 screens with:

•PHQ-9 > 9 signifies clinical depression

1) Assessment of medical stability

•Consider MINI criteria to determine diagnosis

2) PHQ-9

•If meets criteria for diagnosis, continue to Step 3

3) Consider MINI criteria

Documentation: Patient’s medical chart

Documentation: Patient’s medical chart

•Provide psychoeducation to client about depression and what to
expect from antidepressant treatment (Nurse)

•Provide psychoeducation to client about depression and
what to expect from antidepressant treatment (Prescribing
Clinician)

•Select most appropriate antidepressant

•Select most appropriate antidepressant

•Prescribe antidepressant

•Prescribe antidepressant

•Schedule follow-up visit two weeks later

•Schedule follow-up visit two weeks later

Documentation: Depression Treatment Registry

Documentation: Depression Treatment Registry

•Follow-up at Week 2 and then monthly until responding, then
scheduled with routine clinic visit

•Follow-up at Week 2 and then monthly until responding,
then scheduled with routine clinic visit

•At each follow-up, assess side effects, symptoms and need for medication or dose change (Nurse)

•At each follow-up, assess side effects, symptoms and need
for medication or dose change (Prescribing Clinician)

Documentation: Depression Treatment Registry

Documentation: Depression Treatment Registry

•Stop treatment once patient responding for six months (unless patient
has had 2+ prior episodes, then continue for two years)

•Stop treatment once patient responding for six months
(unless patient has had 2+ prior episodes, then continue
for two years)

•Taper down dosage using dosing protocol

•Taper down dosage using dosing protocol

Documentation: Depression Treatment Registry

Documentation: Depression Treatment Registry

•Psychiatrist assigned to each clinic

•Psychiatrist assigned to each clinic

•Supervision visits are done monthly

•Supervision visits are done monthly

Legend: ART, antiretroviral therapy; OI, opportunistic infection; MINI, Mini Neuropsychiatric Interview; PHQ, Patient Health Questionnaire; VHT, village health team.

effects) for one month, at which time the visit schedule
will be modified to match the patient’s HIV care visit
schedule (typically every two to three months), but no
less than every three months; if the patient experiences a
relapse, visits will return to monthly until in remission.
At each visit, the provider will assess depressive symptoms (using the PHQ-9), presence of side effects and
strategies for managing such symptoms, as well as
enquire about medication adherence. Psychoeducation
regarding depression treatment will continue and be

emphasized as needed. A Depression Treatment Registry
will been instituted at each site in which the above listed
parameters are recorded for each visit, as well as medication and dosage prescribed. These data will be
reviewed during supervision and used for reference in
future follow-up visits, as well as for tracking fidelity to
the treatment protocol.
Starting daily dose is 20 mg for fluoxetine and 50 mg
for imipramine; imipramine will increase to 75 mg after
one week. Patients remain on this low dose until their
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Figure 1 Depression and treatment eligibility assessment protocol. PHQ = Patient Health Questionnaire. OI = opportunistic infections. Rx = treatment.
Dx = diagnosis. ART = antiretroviral therapy.

second follow-up visit (Week 6), at which time the determination of the need for a change in dose or medication will be considered based on measures of depressive
symptoms and side effects (see Figure 2). For patients
tolerating any side effects: dose will remain the same if
they are fully responsive to treatment; for partial responders, the provider will decide whether to maintain
the dose or increase by one increment (add 20 mg of fluoxetine or 25 mg of imipramine); nonresponders will
have their dose increased by one increment. For patients
not tolerating side effects: if a full or partial response to
treatment, the current dose may be maintained and side
effects addressed (with pharmacologic or other types of

strategies) or the provider may reduce the dose or
change the antidepressant; for nonresponders, the antidepressant will be changed.
This algorithm-based treatment decision process is repeated at each monthly visit until the patient is fully
responding and in remission - the medication dose will
then remain the same (unless subsequent changes are
needed due to side effects or relapse). Maximum dose is
80 mg/day for fluoxetine and 300 mg/day for imipramine.
If patients do not respond to or tolerate fluoxetine or
imipramine, amitriptyline is an option; alternatively, a
medication that is being partially responded to may be continued in the hope that response will improve over time.

Figure 2 Algorithm for dose or medication changes. PHQ = Patient Health Questionnaire.
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Concomitant medications for associated symptoms such as
sleep disturbance, anxiety or agitation, or side effects (for
example, sexual dysfunction), may be used and will be
documented.
Treatment discontinuation

Once the patient has been in remission for at least six
months, treatment will be discontinued unless the patient
has a history of multiple episodes of major depression, in
which case treatment will be maintained for two years [58].
If on treatment at end of study, treatment will be maintained as part of usual care. Drug supply is purchased by
the study to ensure no drug stock outs, but both medications are available free of charge to the clinics through the
Ministry of Health.
Clinical acumen model

Although psychiatric treatment is generally not currently
available in HIV clinics (nor general primary care clinics)
in Uganda, clinics that are looking to increase their
provision of depression treatment are likely to follow the
model used in many other parts of the world, which is
to train primary care providers to identify and treat
depression. Similarly, the clinical acumen model of depression care relies on the discretion of primary care
providers who receive depression care training to provide depression diagnosis and treatment as deemed warranted. To facilitate this process, like the protocolized
model, the clinical acumen arm also includes routine
screening of all adult clients and monthly on-site supervision from study psychiatrists. However, this model
relies on the clinical judgment of the primary care provider to decide whether to further evaluate and treat patients who screen positive for possible depression, as
opposed to a structured protocol (see Table 1 for an outline of the model and how it compares to the protocolized model). Another difference between the models is
that depression care is managed entirely by nurses (with
oversight from the clinical/medical officer in charge) in
the protocolized model, whereas in the clinical acumen
model all primary care providers (who are comprised of
nurses and clinical/medical officers) are expected to provide depression care.
Training, supervision and monitoring

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. With management of antidepressant
treatment being new to the clinic staff, the supervision is
particularly important and will help to increase the confidence of the providers in their ability to provide high
quality care. Supervision is also an opportunity for the
providers to refresh and upgrade their new skills in an
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ongoing forum that reinforces the value of the investment they have made in the training and the integration
of depression care into their HIV care practice. Furthermore, working with patients who are depressed can be
stressful and emotionally draining, so the support from
supervision can help prevent burnout and job turnover.
The training and supervision provided to the clinic staff
in both arms of the study is very similar; the only differences are that the providers in the clinical acumen arm
will not be trained to follow the parameters of a structured protocol when further assessing patients who have
screened positive for possible depression.
Start-up training

Training will start with the study’s lead investigators and
psychiatrists conducting an intensive one-day training
workshop with the clinic staff (expert clients/VHTs,
nurses, clinical/medical officers) to train them on the
structure and goals of the study, and each component of
the treatment model. One workshop will be held for the
clinics in the protocolized arm, and a separate workshop
for those in the clinical acumen arm. All nurses and
clinical/medical officers at each site will be trained so
that duties can be evenly spread, to build overall capacity
for depression care, and to mitigate against the effects of
occasional staff transfers. Training will consist of didactic instruction, interactive role-playing, and small breakout group discussions. Following the workshop, tools to
facilitate implementation of the model (laminated copies
of the PHQ-2 for the triage station, and PHQ-9/MINI
for each nurse/prescribing provider, Depression Treatment Registry, psychoeducation posters and flipcharts)
will be delivered to each site, and supervising psychiatrists will be on-site one day a week for four to six weeks
(until both the supervisor and nurse are comfortable
with the nurse’s competency in implementing the protocol) to provide training and mentorship (for example,
sitting in on and co-conducting assessments), after
which ongoing on-site supervision will become monthly.
Ongoing supervision

Supervision will be conducted in one-on-one sessions
between the site supervisor and each nurse (protocolized
arm) and primary care provider (clinical acumen arm),
as well as group meetings with all clinic staff involved
with implementation of depression care at the site. Furthermore, the supervisor will be constantly available, day
or night, for emergency or suicide crisis consultations.
During individual supervision, the providers will present
new treatment cases since last supervision and problematic or nonresponding cases, allowing the supervisor to
discuss the patient’s presenting symptoms and the treatment plan for the patient, including side effect management and dose change recommendations. Clinical notes
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from the Depression Treatment Registry will be used in
the case reviews. Goals of treatment for the individual
patient will be discussed and recorded for review at subsequent supervision sessions. The group meetings will
provide an opportunity for the clinic staff to work as a
team to trouble-shoot any challenges that arise, share
experiences and provide peer support to each other in
managing depressed patients, which can be emotionally
taxing as well as fulfilling.
Monitoring fidelity

Ongoing supervision and review of cases is our primary
mechanism for monitoring the fidelity of the implementation of the treatment models. At each monthly supervision supervisors review the charts of all patients
prescribed antidepressants within the past month, as
well as ten randomly selected charts of patients receiving
ongoing antidepressant treatment monitoring. The charts
will be reviewed for whether diagnosis, symptoms and side
effect assessment, and dosing were appropriately performed, and if the patient returned for follow-up visits. Results will be aggregated and monitored on a monthly basis,
as well as used to inform the target areas for supervision.
Evaluation methods for comparing the depression care
models

To evaluate the two task-shifting models, we will compare
the implementation, effectiveness, and cost-effectiveness of
these models over a 24-month period. Using the RE-AIM
framework, we will evaluate the reach of depression
screening and treatment, adoption of depression treatment
knowledge and intervention by providers, quality of implementation (fidelity to depression care model), and effectiveness of depression treatment on patient outcomes. As
outlined in Table 2, these implementation domains and corresponding outcomes will be assessed from data triangulated from these data sources: (1) data abstracted from data
collection mechanisms integrated into routine care; (2)
monthly logs summarizing chart abstracted data completed
by the supervising psychiatrists; (3) survey data from a longitudinal cohort of randomly selected patients at each site
who screen positive for potential depression (PHQ-9 > 2);
and (4) survey data from longitudinal cohort of providers
involved in provision of depression care at each site. Survey
data from the patient cohort will also be used to assess how
change in depression is related to key economic and public
health outcomes. These data sources are described in more
detail below.
Primary outcomes are (1) proportion of depressed (defined as PHQ-9 > 9 at baseline) patient cohort participants
who receive antidepressant treatment; and (2) depression
alleviation (reduction in PHQ-9 score). Secondary outcomes include (1) proportion of depressed patient cohort
participants who receive further depression evaluation;
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(2) consistent condom use (measures with self-report); (3)
HIV treatment adherence (measured with self-report).
Routine data abstraction

We will assess the implementation of screening (% of
adults screened; % screened who screen positive) by
abstracting data from the Triage Book, which the triage
station at each site uses to list the clients who attend
each day of the clinic, their vital signs, and PHQ-2 score.
PHQ-9 and MINI administration data will be recorded
in the patient’s clinic chart. Depression Treatment Registry books will be installed at each site for providers to
document clients who have started antidepressant therapy and their depression diagnosis, and records of each
follow-up visit that include PHQ-9 score, presence of
side effects and medication and dose prescribed.
Supervision log data

From the chart reviews that the supervisors conduct
each month at each site, monthly aggregate scores are
recorded for newly prescribed patients (number with
correct diagnosis, correct prescribed antidepressant, and
correct prescribed dosage) and patients in ongoing treatment (number correctly assessed for depressive symptoms and side effects; number correctly dosed; and
number who returned for scheduled follow-up visit in
past month).
Longitudinal client cohort

Over the course of 12 months at each site, research coordinators (Masters level graduates with social science
training) will recruit random samples of 150 patients
(total cohort = 1,500 patients) who the triage personnel
screen as positive for potential depression (PHQ-2 > 2),
who are confirmed to be positive in the research coordinator’s own PHQ-2 administration, and who are determined to be medically stable. This sample will be
followed for 12 months with the baseline assessment administered at the same visit in which consent is obtained
followed by assessments at Months 6 and 12. The surveys will be administered by the research coordinator
using computer assisted personal interview technology,
and will include the PHQ-9 (to independently assess the
presence of depression) as well as measures of demographic and background characteristics, work activity,
clinical appointment and ART adherence, quality of life,
sexual behavior and measures of psychosocial functioning. All measures have been used successfully in our
prior research in Uganda and have been translated into
Luganda, the primary native language used in the study
setting. Participants will receive 10,000 Ush (approximately US$4 ) for each assessment.
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Table 2 Implementation evaluation domains, outcomes measures, and data sources
RE-AIM Domain

Outcome measure

Sample

Data source

Reach

% screened with PHQ-2

All adult clinic
patients

Routine data abstraction (Triage Book)

% screened positive (PHQ-2 > 2)

All adult clinic
patients

Routine data abstraction (Triage Book)

% positive screens who receive further
evaluation
(PHQ-9/MINI)

Patient cohort

Routine data abstraction (clinic charts)

% positive screens who are depressed (PHQ-9 > 9)

Patient cohort

Routine data abstraction (clinic charts)

Accuracy of positive screens assessed with PHQ
survey data from patient longitudinal cohort

Accuracy of provider PHQ-9 assessed with
PHQ survey data
% depressed who receive antidepressants
(treatment uptake)

Patient cohort subset Routine data abstraction
(baseline PHQ-9 > 9) (Depression Treatment Registry)

Adoption

Provider knowledge, attitudes and practices
regarding depression care

Provider cohort

Provider survey data

Implementation
quality (fidelity)

Initial prescription: Appropriate diagnosis,
treatment prescription (medication and dose)

Clinic level data

Supervision log data (aggregate data from monthly
chart reviews of newly prescribed patients)

Treatment management: Appropriate assessment Clinic level data
of symptoms, side effects, and prescription
(medication and dose)

Supervision log data (aggregate data from monthly
chart reviews of ongoing treatment patients)

Effectiveness

Alleviation of depression

Patient cohort subset Patient PHQ-9 survey data
(baseline PHQ-9 > 9)

Improvement in condom use, work status and
ART adherence

Patient cohort subset Patient survey data
(baseline PHQ-9 > 9)

Legend: PHQ, Patient Health Questionnaire.

Longitudinal provider cohort

A brief survey of knowledge, attitudes and practices regarding depression care and its influence on patients
and clinic operations will be administered to a cohort of
providers actively involved in implementing depression
care at each site. The measures will include perceived
competency in providing depression care, quality of depression treatment provided, effects of the treatment
model on clinic functioning, provider burden and patient flow, and impact of depression treatment on the
patient’s quality of life. Surveys will be administered
prior to the start of implementation and then at Months 6,
12 and 24 by the research coordinators using computerassisted personal interview software.

study conducted in eight Latin American countries [59].
With 150 patients per site and assuming 30% antidepressant uptake in the clinical acumen arm and ICC = .16,
we will be able to detect an increase of 28% in treatment
uptake in the protocolized arm (α = .05, 80% power; 1sided test). For measuring change in depression (PHQ-9)
in an intention to treat (ITT) analysis using the whole
sample, with ICC = .025, SD = 3.9 (from past research),
and 10% attrition, we will have power to detect a 1.26
difference on the PHQ-9 (α = .05, 80% power; 2-sided
test); for ICC = .01 and .05, detectable differences are .92
and 1.71. These correspond to medium effect sizes
(Cohen’s d) of .33, .40 and .49.
Statistical analysis

Data analysis plan
Power analysis

We calculated the size of effects that our sample would
be powered to detect with regard to treatment uptake
and depression alleviation using a range of intracluster
correlation coefficient (ICC) values. Data from developing countries indicate low correlations of health outcome variables within primary care settings, including
.03 for depression in a collaborative care trial in India
[46], and .16 for treatment process measures from a

The analyses must account for clustering of the data,
unless the only comparisons are of cluster means or proportions, using clinic as the unit of analysis. For most
outcomes we will perform such an analysis first, using
standard t-tests or, where the observations per clinic
vary, t-tests weighted by cluster-size [60]. However, relative to individual level analysis this approach is limited
by low power (low number of clusters); therefore, we
will use regression methods on individual level data for
most analyses and since the number of clusters is too
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small to reliably estimate the ICC [61], we will explore
the sensitivity of significance levels and conclusions to a
range of plausible ICC values for the outcomes,
We will use logistic regressions to compare the proportion of depressed patients (according to the survey
PHQ-9) receiving depression treatment in the two arms.
The treatment uptake outcome will be estimated using
covariates to adjust for baseline characteristics such as
age, sex, and physical health. We will add interactions of
these covariates with study arm to assess which types of
patients are likely to be treated in the protocolized versus clinical acumen arms. A similar approach will be
used for other implementation outcomes such as proportion of positive screens who receive further evaluation with the PHQ-9. The effect of each model on
depression alleviation (change in PHQ-9) will be examined using an ITT approach and the whole sample. We
will use a repeated measures, mixed-model approach
allowing for correlation of errors over time for an individual. The model has the following form:
Depressionit ¼ α þ βðtreatment modelÞi þ γ ðtÞ
þ δ ðtreatment modelÞi ðtÞ þ θi þ εit
Where t is time period, β controls for baseline differences between the two, γ is the trend in the outcome
common to both groups, and δ is the interaction of
treatment model with time and shows the intervention
effect (protocolized model relative to the clinical acumen
model). θi is an individual random effect and εit idiosyncratic period specific error. A vector of individual level
covariates Xi will be added to estimate the effects of patient characteristics and interactions of Xi and study arm
will be used to test for moderators: for example, do effects of the protocolized model vary by the patient’s
physical health at baseline? The estimates will capture
the average benefit for depressed clients, including those
who do and do not receive antidepressant treatment.
Cost-effectiveness analysis

This analysis will be performed in line with WHO CHOICE
and CHEERS (Consolidated Health Economic Evaluation
Reporting Standards) guidelines [62,63]. Using the patient
cohort data we will compare the cost-effectiveness of the
protocolized versus the clinical acumen models. Effectiveness will be measured in terms of Quality Adjusted Life
Years (QALYs) derived from the Medical Outcomes StudyHIV (MOS-HIV) Study survey measures [64], calculated
over all depressed clients, treated or not. Differences in
effectiveness across the two arms will be driven in part by
differences in the efficacy of treatment and depression alleviation. Sensitivity analyses will consider impacts on costeffectiveness of variations in % screened, and % who receive
diagnostic evaluation, as well as variation in cost and
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efficacy parameters. We will compute resource use and
costs in international dollars using a societal perspective
(that is including patient, clinic and Ministry of Health public costs). We will obtain overhead and annualized capital
costs from the WHO-CHOICE database for Uganda; costs
for drugs and human resources will be estimated from the
Mildmay financial records and Uganda Public Service salary
structure data.

Discussion
With growing evidence of the damaging effects of depression on HIV prevention and care, and the relative
absence of depression treatment in HIV care programs
throughout SSA despite its high prevalence, INDEPTHUganda aims to identify an approach to integrating depression treatment into HIV care that is both effective
and sustainable in resource constrained settings. With
the severe shortage of psychiatric specialists in Uganda
and SSA, and limited numbers of physicians to care for
ever-growing numbers of PLWHIV in care, task-shifting
models are essential, but establishing feasibility, efficacy
and cost-effectiveness are critical for widespread implementation. Task-shifting, protocolized approaches to
overcoming shortages of highly trained mental health
professionals in the provision of depression treatment
have been shown to be effective in resource-constrained
settings and the US [41-51], but this may be the first
study of such a model with PLWHIV, and in SSA. With
active engagement and collaboration with key community stakeholders, policy makers and the clinic staff involved in implementation, we have sought to adapt a
nurse-driven, protocolized model of depression care that
is resource-efficient and not overly burdensome for
already busy clinics, with the goal of being sustainable in
the long term. If we demonstrate that this task-shifting,
protocolized approach to depression treatment is feasible and cost-effective, it will establish a model that addresses the human resource challenges to building the
capacity for sustainable depression treatment. Findings
may have implications not only for PLWHIV in SSA,
but also other developing regions, non-HIV populations,
and possibly treatment of other diseases.
Trial status
The trial is actively enrolling participants.
Abbreviations
ART: antiretroviral therapy; CHEERS: Consolidated Health Economic Evaluation
Reporting Standards; ICC: intraclass correlation coefficient; INDEPTHUganda: Integrating Depression Treatment into HIV Care in Uganda;
ITT: intention to treat; MINI: Mini Neuropsychiatric Interview; MOSHIV: Medical Outcomes Study-HIV; OI: opportunistic infection; PHQ: Patient
Health Questionnaire; PLWHIV: people living with HIV; QALYs: Quality
Adjusted Life Years; RE-AIM: Reach, Effectiveness, Adoption, Implementation,
Maintenance; SSA: sub-Saharan Africa; VHT: village health team.

Wagner et al. Trials 2014, 15:248
http://www.trialsjournal.com/content/15/1/248

Page 11 of 12

Competing interests
The authors declare that they have no competing interests.
10.
Authors’ contributions
GW conceived of and led the design of the study, led the drafting of the
manuscript, and gave final approval of the manuscript; VN contributed to
the design of the study and the drafting of the manuscript, and gave final
approval of the manuscript; PG led the design of the analysis plan and
contributed to the drafting of the manuscript, and gave final approval of the
manuscript; DA contributed to the design of the study and the drafting of
the manuscript, and gave final approval of the manuscript; EO contributed
to the design of the study and the drafting of the manuscript, and gave final
approval of the manuscript; SM contributed to the design of the study and
the drafting of the manuscript, and gave final approval of the manuscript.
Acknowledgement
Funding for this research is provided by a grant from the National Institute
of Mental Health (5R01MH098996).
We wish to thank Barbara Mukasa, Mary Odiit and Esther Kawuma at
Mildmay Uganda for their support and assistance in the design of the study
and establishing collaborative partnerships with the participating sites. We
also acknowledge each of the study sites, their staff and participating clients,
for the dedication to the study. We also acknowledge Dr. Sheila
Ndyanabangi for her critical input in helping to ensure that the models of
care that were developed were resource-efficient and sustainable.
Author details
1
RAND Corporation, Santa Monica, CA, USA. 2Makerere University, College of
Health Sciences, Kampala, Uganda. 3Joint Clinical Research Centre, Kampala,
Uganda. 4Department of Epidemiology and Population Health, London
School of Hygiene and Tropical Medicine, University of London, London, UK.
5
Department of Psychiatry, Makerere University, Kampala, Uganda.
Received: 4 March 2014 Accepted: 5 June 2014
Published: 25 June 2014
References
1. UNAIDS: UNAIDS report on the global AIDS epidemic 2013.
2. Ferradini L, Jeannin A, Pinoges L, Izopet J, Odhiambo D, Mankhambo L,
Karungi G, Szumilin E, Balandine S, Fedida G, Carrieri MP, Spire B, Ford N,
Tassie JM, Guerin PJ, Brasher C: Scaling up of highly active antiretroviral
therapy in a rural district of Malawi: an effectiveness assessment. Lancet
2006, 367:1335–42.
3. Ivers LC, Kendrick D, Doucette K: Efficacy of antiretroviral therapy
programs in resource-poor settings: a meta-analysis of the published
literature. Clin Infect Dis 2005, 41:217–24.
4. Levitt NS, Steyn K, Dave J, Bradshaw D: Chronic noncommunicable
diseases and HIV-AIDS on a collision course: relevance for health care
delivery, particularly in low-resource settings - insights from South Africa.
J Clin Nutr 2011, 94:1690S–6.
5. Quinn TC, Wawer MJ, Sewankambo N, Serwadda D, Li C, Wabwire-Mangen
F, Meehan MO, Lutalo T, Gray RH: Viral load and heterosexual transmission
of human immunodeficiency virus type 1. Rakai Project Study Group.
N Engl J Med 2000, 342:921–9.
6. Donnell D, Kiarie J, Thomas K, Baeten J, Lingappa J, Cohen C, Celum C:
ART and risk of heterosexual HIV-1 transmission in HIV-1 serodiscordant
African couples: a multinational prospective study [abstract]. In Proceedings of
the Seventeenth Conference on Retroviruses and Opportunistic Infections. San
Francisco; 2010.
7. Bunnell R, Ekwaru JP, Solberg P, Wamai N, Bikaako-Kajura W, Were W,
Coutinho A, Liechty C, Madraa E, Rutherford G, Mermin J: Changes in sexual
behavior and risk of HIV transmission after antiretroviral therapy and
prevention interventions in rural Uganda. AIDS Behav 2006, 20:85–92.
8. Eisele TP, Mathews C, Chopra M, Lurie MN, Brown L, Dewing S, Kendall C:
Changes in risk behavior among HIV-positive patients during their first
year of antiretroviral therapy in Cape Town South Africa. AIDS Behav
2009, 13:1097–105.
9. Starace F, Ammassari A, Trotta MP, Murri R, De Longis P, Izzo C, Scalzini A,
d'Arminio Monforte A, Wu AW, Antinori A, dICoNA Study Group.
NeuroICoNA Study Group: Depression is a risk factor for suboptimal

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.
29.
30.

adherence to highly active antiretroviral therapy. J Acquir Immune Defic
Syndr 2002, 31(Suppl):136–9.
Wagner GJ, Goggin K, Remien RH, Rosen MI, Simoni J, Bangsberg DR, Liu H:
A closer look at depression and its relationship to HIV antiretroviral
adherence. Ann Behav Med 2011, 42:352–360.
Ammassari A, Trotta MP, Murri R, Bartoli L, Monforte AD, Wu AW, Starace F:
Depressive symptoms, neurocognitive impairment, and adherence to
highly active antiretroviral therapy among HIV-infected persons.
Psychosom 2004, 45:394–402.
Wagner GJ, Ghosh-Dastidar B, Slaughter M, Akena D, Nakasujja N, Okello E,
Musisi S: Changes in condom use during the first year of HIV treatment
in Uganda and the relationship to depression. Ann of Behav Med. in press.
Kelly JA, Murphy DA, Bahr GR, Koob JJ, Morgan MG, Kalichman SC,
Stevenson LY, Brasfield TL, Bernstein BM, St Lawrence JS: Factors associated
with severity of depression and high risk sexual behavior among
persons diagnosed with human immunodeficiency virus (HIV) infection.
Health Psychol 1993, 12:215–9.
Kennedy CA, Skurnick J, Wan JY, Quattrone G, Sheffet A, Quinones M, Wang W,
Louria DB: Psychological distress, drug and alcohol use as correlates of
condom use in HIV-serodiscordant heterosexual couples. AIDS 1993, 7:1493–9.
Mayne TJ, Vittinghoff E, Chesney MA, Barrett DC, Coates TJ: Depressive
affect and survival among gay and bisexual men infected with HIV. Arch
Intern Med 1996, 156:2233–8.
Lima VD, Geller J, Bangsberg DR, Patterson TL, Daniel M, Kerr T, Montaner J,
Hogg RS: The effect of adherence on the association between depressive
symptoms and mortality among HIV-infected individuals first initiating
HAART. AIDS 2007, 21:1175–83.
Antelman G, Kaaya S, Ruilan W, Mbwambo J, Msamanga GI, Fawzi WW,
Fawzi MC: Depressive symptoms increase risk of HIV disease progression
and mortality among women in Tanzania. J Acquir Immune Defic Syndr
2007, 44:470–7.
Hartzell JD, Spooner K, Howard R, Wegner S, Wortmann G: Race and
mental health diagnosis are risk factors for highly antiretroviral therapy
failure in a military cohort despite equal access to care. J Acquir Immune
Defic Syndr 2007, 44:411–6.
Anastos K, Schneider M, Gange S, Minkoff H, Greenblatt RM, Feldman J,
Levine A, Delapenha R, Cohen M, Women’s Interagency HIV Study
Collaborative Group: The association of race, sociodemographic, and
behavioral characteristics with response to highly active antiretroviral
therapy in women. J Acquir Immune Defic Syndr 2005, 39:537–44.
Cook JA, Grey D, Burke J, Gurtman AC, Richardson JL, Wilson TE, Young MA,
Hessol NA: Depressive symptoms and AIDS-related mortality among
a multisite cohort of HIV-positive women. Am J Public Health 2004, 94:1133–40.
Pence BW, Miller WC, Gaynes BN, Eron JJ Jr: Psychiatric illness and
virologic response in patients initiating highly active antiretroviral
therapy. J Acquir Immune Defic Syndr 2007, 44:159–66.
Myer L, Smit J, Le Roux L, Parker S, Stein DJ, Seedat S: Common mental
disorders among HIV-infected individuals in South Africa: prevalence,
predictors, and validation of brief psychiatric rating scales. AIDS Pat Care
STDS 2008, 22:147–57.
Brandt R: The mental health of people living with HIV/AIDS in Africa:
a systematic review. Afr J AIDS Res 2009, 8:123–33.
Nakimuli-Mpungu E, Bass JK, Alexandre P, Mills EJ, Musisi S, Ram M, Katabira E,
Nachega JB: Depression, alcohol use and adherence to antiretroviral therapy
in sub-Saharan Africa: A systematic review. AIDS Behav 2012, 16:2101–118.
Bolton P, Wilk CM, Ndogoni L: Assessment of depression prevalence in
rural Uganda using symptom and function criteria. Soc Psychiatry
Psychiatr Epidemiol 2004, 39:442–7.
Olleya BO, Seedat S, Stein DJ: Persistence of psychiatric disorders in a
cohort of HIV/AIDS patients in South Africa: a 6-month follow-up study.
J Psychosom Res 2006, 61:479–84.
Sebit MB, Tombe M, Siziya S, Balus S, Nkomo SD, Maramba P: Prevalence of
HIV/AIDS and psychiatric disorders and their related risk factors among
adults in Epworth, Zimbabwe. East Afr Med J 2003, 80:503–12.
Olatunji B, Mimisga MJ, O’Clerigh C, Safren SA: A review of treatment
studies of depression in HIV. Top HIV Med 2006, 14:116–28.
Ferrando SJ, Wapenyi K: Psychopharmacologic treatment of patients with
HIV and AIDS. Psychiatr Q 2002, 73:33–49.
American Psychiatric Association: Practice Guideline for the Treatment of
Patients with Major Depressive Disorder. 3rd edition. Arlington, Virginia:
American Psychiatric Association; 2000.

Wagner et al. Trials 2014, 15:248
http://www.trialsjournal.com/content/15/1/248

31. Yun LW, Maravi MBS, Kobayashi JS, Barton PL, Davidson AJ: Antidepressant
treatment improves adherence to antiretroviral therapy among depressed
HIV-infected patients. J Acquir Immune Defic Syndr 2005, 38:432–438.
32. Akincigil A, Wilson IB, Walkup JT, Siegel MJ, Huang C, Crystal S: Antidepressant
treatment and adherence to antiretroviral medications among privately
insured persons with HIV/AIDS. AIDS Behav 2011, 15:1819–28.
33. Cook J, Cohen MH, Grey D, Anastos K, Kirstein L, Palacio H, Richardson J,
Wilson T, Young M: Effects of depressive symptoms and mental health
quality of life on use of highly active antiretroviral therapy among
HIV-serodiscordant women. J Acquir Immune Defic Syndr 2002, 30:401–9.
34. Turner BJ, Laine C, Cosler L, Hauck WW: Relationship of gender,
depression, and health care delivery with antiretroviral adherence in
HIV-infected drug users. J Gen Intern Med 2003, 18:248–57.
35. Collins PY, Homan AR, Freeman MC, Patel V: What is the relevance of
mental health to HIV/AIDS care and treatment programs in developing
countries? A systematic review. AIDS 2006, 20:1571–82.
36. Okello E, Neema S: Explanatory models and help seeking behavior:
pathways to psychiatric care among patients admitted for depression in
Mulago hospital, Kampala, Uganda. Qual Health Res 2007, 17:14–25.
37. Zachariah R, Ford N, Philips M, Lynch S, Massaquoi M, Janssens V, Harries
AD: Task shifting in HIV/AIDS: opportunities, challenges and proposed actions
for sub-Saharan Africa. Trans R Soc Trop Med Hyg 2009, 103:549–58.
38. WHO UNAIDS: Task shifting: Rational Redistribution of Tasks Among Health
Workforce Teams, Global Recommendations and Guidelines. 2011. [http://apps.
who.int/iris/handle/10665/43821], accessed June 3, 2012.
39. Sanne I, Orrell C, Fox MP, Conradie F, Ive P, Zeinecker J, Cornell M, Heiberg C,
Ingram C, Panchia R, Rassool M, Gonin R, Stevens W, Truter H, Dehlinger M, van
der Horst C, McIntyre J, Wood R, CIPRA-SAStudy Team: Nurse versus doctor
management of HIV-infected patients receiving antiretroviral therapy
(CIPRA-SA): a randomized non-inferiority trial. Lancet 2010, 376:33–40.
40. Callaghan M, Ford N, Schneider H: A systematic review of task-shifting for
HIV treatment and care in Africa. Hum Resour Health 2010, 8:8.
41. Gaynes BN, Rush AJ, Trivedi MH, Wisniewski SR, Balasubramani GK,
McGrath PJ, Thase ME, Klinkman M, Nierenberg AA, Yates WR, Fava M:
Primary versus specialty care outcomes for depressed outpatients
managed with measurement-based care: results from STAR*D. J Gen
Intern Med 2008, 23:551–60.
42. Wells K, Sherbourne C, Schoenbaum M, Duan N, Meredith L, Unützer J,
Miranda J, Carney MF, Rubenstein LV: Impact of disseminating quality
improvement programs for depression in managed primary care:
a randomized controlled study. JAMA 2000, 283:212–20.
43. Katon W, von Korff M, Lin E, Walker E, Simon GE, Bush T, Robinson P, Russo
J: Collaborative management to achieve treatment guidelines: impact on
depression in primary care. JAMA 1995, 273:1026–31.
44. Rush A, Fava M, Wisniewski S, Lavori PW, Trivedi MH, Sackeim HA, Thase ME,
Nierenberg AA, Quitkin FM, Kashner TM, Kupfer DJ, Rosenbaum JF, Alpert J,
Stewart JW, McGrath PJ, Biggs MM, Shores-Wilson K, Lebowitz BD, Ritz L,
Niederehe G, STAR*D Investigators Group: Sequenced Treatment
Alternatives to Relieve Depression (STAR*D): rationale and design.
Control Clin Trials 2004, 25:119–42.
45. Lancet Global Mental Health Group: Scale up services for mental
disorders: a call for action. Lancet 2007, 370:1241–52.
46. Patel V, Weiss HA, Chowdhary N, Naik S, Pednekar S, Chatterjee S, De Silva
MJ, Bhat B, Araya R, King M, Simon G, Verdeli H, Kirkwood BR: Effectiveness
of an intervention led by lay health counselors for depressive and
anxiety disorders in primary care in Goa, India (MANAS): a cluster
randomized controlled trial. Lancet 2010, 376:2086–95.
47. Patel V, Araya R, Bolton P: Treating depression in the developing world.
Trop Med Intl Health 2004, 9:539–41.
48. Trivedi MH, Rush AJ, Crismon ML, Kashner TM, Toprac MG, Carmody TJ,
Key T, Biggs MM, Shores-Wilson K, Witte B, Suppes T, Miller AL, Altshuler KZ,
Shon SP: Clinical results for patients with major depressive disorder
in the Texas Medication Algorithm Project. Arch Gen Psychiatry 2004, 61:669–80.
49. Trivedi MH, Rush AJ, Wisniewski SR, Nierenberg AA, Warden D, Ritz L,
Norquist G, Howland RH, Lebowitz B, McGrath PJ, Shores-Wilson K, Biggs
MM, Balasubramani GK, Fava M, STAR*D Study Team:: Evaluation of outcomes with citalopram for depression using measurement-based care in
STAR*D: implications for clinical practice. Am J Psychiatry 2006, 163:28–40.
50. Wells K, Sherbourne C, Schoenbaum M, Ettner S, Duan N, Miranda J,
Unutzer J, Rubenstein L: Five-year impact of quality improvement for

Page 12 of 12

51.

52.

53.

54.

55.
56.

57.
58.
59.

60.
61.
62.

63.

64.

depression: results of a group-level randomized controlled trial. Arch Gen
Psychiatry 2004, 61:378–86.
Wells KB, Tang L, Miranda J, Benjamin B, Duan N, Sherbourne CD: The effects of
quality improvement for depression in primary care at nine years: results from
a randomized, controlled group-level trial. Health Serv Res 2008, 43:1952–74.
Kessler RC, Berglund P, Demler O, Jin R, Koretz D, Merikangas KR, Rush AJ,
Walters EE, Wang PS, National Comorbidity Survey Replication: The
epidemiology of major depressive disorder: results from the National
Comorbidity Survey Replication (NCS-R). JAMA 2003, 289:3095–105.
Glasgow RE, McKay HG, Piette JD, Reynolds KD: The RE-AIM framework for
evaluating interventions: what can it tell us about approaches to chronic
illness management? Patient Educ Couns 2001, 44:119–27.
Glasgow RE, Askew S, Purcell P, Levine E, Warner ET, Stange KC, Colditz GA,
Bennett GG: Use of RE-AIM to address health inequities: application in a
low-income community health center based weight loss and hypertension self-management program. Transl Behav Med 2013, 3:200–10.
Kroenke K, Spitzer RL, Williams JBW: The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med 2001, 16:606–13.
Sheehan D, Lecrubier Y, Sheehan K, Janavs J, Weiller E, Keskiner A, Schinka J,
Knapp E, Sheehan MK, Dunbar GC: The validity of the Mini International
Neuropsychiatric Interview (MINI) according to the SCID-P and its reliability. Eur Psychiatr 1997, 12:232–41.
Yanofski J, Croarkin P: Choosing antidepressants for HIV and AIDS
patients: insights on safety and side effects. Psychiatry 2008, 5:61–6.
WHO: mhGAP Mental Health Gap Action Programme: scaling up care for
mental, neurological, and substance use disorders. 2008.
Taljaard M, Donner A, Villar J, Wojdyla D, Velazco A, Bataglia V, Faundes A,
Langer A, Narváez A, Valladares E, Carroli G, Zavaleta N, Shah A,
Campodónico L, Romero M, Reynoso S, de Pádua KS, Giordano D, Kublickas
M, Acosta A, Organization WH, Global Survey on Maternal and Perinatal
Health Research Group: Intracluster correlation coefficients from the 2005
WHO Global Survey on Maternal and Perinatal Health: implications for
implementation research. Paediatr Perinat Epidemiol 2005, 2008(22):117–25.
Donner A, Klar N: Methods for comparing event rates in intervention studies
when the unit of allocation is a cluster. Am J Epidemiol 1994, 140:279–89.
Klar N, Gyorkos T, Donner A: Cluster randomization trials in tropical
medicine: a case study. Trop Med Hyg 1995, 89:454–9.
Tan Torres T, Baltussen RM, Adam T, Hutubessy R, Acharya A, Evans DB,
Murray CJL: Making Choices in Health: WHO Guide to Cost-Effectiveness
Analysis. Geneva: World Health Organization; 2003 [http://www.who.int/
choice/publications/p_2003_generalised_cea.pdf]
Husereau D, Drummond M, Petrou S, Carswell C, Moher D, Greenberg D,
Augustovski F, Briggs AH, Mauskopf J, Loder E: Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) statement. BMC Med 2013, 11:80.
Mast TC, Kigozi G, Wabwire-Mangen F, Black R, Sewankambo N, Serwadda
D, Gray R, Wawer M, Wu AW: Measuring quality of life among HIVinfected women using a culturally adapted questionnaire in Rakai
district, Uganda. AIDS Care 2004, 16:81–94.

doi:10.1186/1745-6215-15-248
Cite this article as: Wagner et al.: INtegration of DEPression Treatment
into HIV Care in Uganda (INDEPTH-Uganda): study protocol for a
randomized controlled trial. Trials 2014 15:248.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

