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ABSTRACT

Background. Depression is common among adolescents and young people living with HIV
(AYPLHIV) in sub-Saharan Africa, and is associated with poor antiretroviral therapy adherence,
reduced retention in care and poorer health outcomes. In Uganda, routine depression screening
using brief tools, such as the Patient Health Questionnaire-2, is recommended, but inconsistently
implemented due to overburdened healthcare workers and limited mental health workforce
capacity. Scalable approaches to improve early identification of depression among AYPLHIV are
needed to bridge this implementation gap. We describe a protocol for a formative mixed-methods
study designed to generate the contextual, user-level and health-system evidence needed to inform
the design, feasibility and acceptability of an interactive voice response (IVR)-based depression-
screening intervention for AYPLHIV in Uganda. Methods. We will conduct a convergent parallel
mixed-methods study at Makerere University Walter Reed Program (MUWRP) HIV clinics in
Central Uganda. The quantitative arm will survey 133 AYPLHIV aged 18-24 years on mobile phone
access, digital habits and IVR preferences; the qualitative arm will run focus group discussions with
healthcare workers to probe barriers to depression screening, whether the system can absorb the
extra cases screening would find and how IVR could fit existing HIV care. The two strands will be
triangulated to guide IVR design and implementation. Expected outcomes and implications. The
study will generate context-specific evidence on user-level access and preferences, health-system
readiness, and referral pathway capacity to support a future IVR-based depression-screening
intervention for AYPLHIV. These findings inform tailoring of a youth-centered IVR intervention
aligned with national HIV and mental health guidelines.

Keywords: adolescents, depression screening, digital health, HIV, interactive voice response,
mHealth, sub-Saharan Africa, Uganda.

Introduction

Adolescents and young people living with HIV (AYPLHIV), aged 10-24 years as per WHO/
UNAIDS conventions are disproportionately affected by depression. The burden of
depression is predominantly more in sub-Saharan Africa, as compared with the rest of the
world, yet still under-addressed."> Cohort and cross-sectional studies of adolescents and
adults living with HIV in eastern and southern Africa have shown that depression is a
major contributor to poor ART adherence, reduced retention in care, and worse overall
well-being.3- Efforts to combat depression include integrating depression screening into
routine care using the Patient Health Questionnaire-2” (PHQ-2) with those who screen
positive further evaluated using the PHQ-9 tool and managed accordingly. However,
depression diagnosis in AYPLHIV is delayed, mainly due to a severe shortage of mental
health professionals and overwhelmed HIV healthcare workers (HCW) who lack time to
perform routine depression screening, even with simple tools, such as the PHQ-2.1,8-1!

Collection: Adolescent HIV in Africa
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Delayed diagnosis results in delayed intervention and
poorer outcomes.!? Thus, innovative methods to improve
depression screening in AYPLHIV in resource-limited settings
are urgently needed. Digital health tools can enhance
depression screening, given that most AYLHIV have access to
mobile phones.!? We propose addressing delays in depression
diagnosis using interactive voice response (IVR) technology
to facilitate depression screening for AYPLHIV using the
validated PHQ-2 tool. We will conduct a formative mixed-
methods project to explore the feasibility of using IVR
technology for self-administered depression screening among
AYPLHIV in Uganda. The goal is to assess mobile phone
access, user preferences, and system readiness to support
scalable and sustainable digital mental health solutions
integrated into the HIV care continuum.

Context

The problem

AYPLHIV in sub-Saharan Africa account for 80% of the global
burden, and make up seven of every eight new infections in
the region.'®'> Uganda remains at the epicenter of the
adolescent HIV epidemic, with young people accounted for
45% of the new infections in 2024.'¢ A longitudinal cohort
study among 1339 HIV-positive children and adolescents in
Uganda found that 13.1% met the criteria for anxiety and
depressive disorders.!” Other Ugandan studies have documented
the prevalence of depression in AYPLHIV to be as high as 46%,
well above the pooled prevalence of 30.2% in the general
Ugandan population.>!81°

Depression has been documented to affect ART adherence
in sub-Saharan Africa.2°-2* This leads to reduced quality of
life, and increased risks of HIV general transmission and
HIV-related morbidity.>® Given the high incidence of HIV
among adolescents and young people, and the fact that
AYPLHIV experience a higher burden of depression than
the general Ugandan population,®?° a growing number are
likely to fail to adhere to ART. This not only increases HIV
incidence in the general population, but also threatens
progress toward achieving the second 95% target of the
UNAIDS 2030 goals, which aims to ensure that 95% of
people living with HIV are on ART.2%

Early identification of depression through routine
screening enables timely support or referral and improves
the outcomes of HIV care in AYPLHIV.® However, although
depression screening has been formally integrated into HIV
care, it is rarely implemented due to overburdened HCWs
and a critical shortage of trained mental health personnel in
Uganda.®1°

Innovative digital health solutions could bridge this gap
and improve depression screening rates, enhancing the
well-being of AYPLHIV. IVR technology has previously been
used for depression-related screening in Uganda.?”-*® The

technology was successfully used to screen for depression in
a Uganda-wide survey during COVID-19 with a 70%
response rate.?® IVR has also been used in other Ugandan
studies and has reported a high response rate.?’2® IVR
directly addresses key barriers to routine depression screening
among AYPLHIV by enabling self-administered screening
outside of time-constrained clinical encounters, thereby
reducing the burden on overextended HCW. By automating
delivery of the PHQ-2, IVR minimizes reliance on specialized
mental health staff, supports task-shifting and standardizes
screening procedures across settings (Fig. 1).” In addition,
IVR offers a private and non-judgmental mode of engagement,
which may reduce stigma-related reluctance to disclose
symptoms and increase acceptability among young people.
Its non-internet, low-cost design further ensures feasibility in
resource-limited contexts where digital infrastructure and
workforce capacity are constrained. We propose to conduct
baseline research to tailor IVR systems to the unique needs
and preferences of AYPLHIV.

The implications of the problem

e ART adherence: depression doubles to triples the odds of
missed doses, resulting in viral load non-suppression and
increased risk of advanced HIV disease.

e Increased morbidity and transmission risk: untreated
depression correlates with risk behaviors, such as
transactional sex, inconsistent condom use, multiple sexual
partners and substance use, leading to worse HIV outcomes
and potential onward community transmission.

e Economic burden: depression-related care delays and
complications result in repeated clinic visits, increasing
costs for health systems, as well as affected individuals
and their families.

How the IVR process works

Participant contacts us through a
designated phone number

IVR greets the participant and guides them
through the PHQ-2 questions in English,
Luganda, or Runyankore, providing options

Participant selects the desired response
using the keypad

IVR processes the participant's responses
to the PHQ-2 questions and stores the data

Fig. 1. The proposed IVR depression-screening process.
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e Inadequate mental health support undermines HIV treat-
ment outcomes and Uganda’s ability to meet UNAIDS
95-95-95 targets.

Approach

Design and setting

This will be a formative mixed-methods study comprising a
cross-sectional quantitative component and an exploratory
qualitative component conducted using a convergent parallel
mixed-methods design, in which quantitative and qualitative
data will be collected concurrently, analysed separately, and
integrated at the interpretation phase to triangulate findings
on access, preferences and health-system readiness.?’ The
study will be conducted at Makerere University Walter Reed
Program (MUWRP) and MUWRP-supported HIV clinics in
Central Uganda, including urban and peri-urban settings.
Since 2005, MUWRP has delivered HIV prevention, care and
treatment services in collaboration with local governments,
and currently supports >60,000 individuals across multiple
districts. These clinics vary in size, patient volume and
available digital infrastructure, providing an appropriate
setting to assess feasibility and scalability of IVR-based
interventions.

Study population and recruitment

The study population will include AYPLHIV and HCW
involved in AYPLHIV care at MUWRP and MUWRP-
supported HIV clinics.

The quantitative arm will enroll 133 AYPLHIV aged 18-
24 years who are receiving HIV care at MUWRP or MUWRP-
supported clinics. Although AYPLHIV is conventionally
defined as those aged 10-24 years,* this study will enroll
those aged 18-24 years. Within the AYPLHIV age range,
the 18-24 years sub-group carries the heaviest HIV burden in
Uganda, and is the priority population for early identification
and intervention.'® Mobile phone ownership rises sharply
across the 10-24 years age range, and most AYPLHIV who
own a phone fall within the 18-24 years age band; this is
the appropriate starting population for an IVR feasibility
study. The 18-24 years sub-group is also more accessible
during routine daytime clinic visits, as most have left secondary
school and can attend independently, whereas younger
adolescents are typically in school during clinic hours. The
10-17 years sub-population will be incorporated in subsequent
phases of this work using appropriate assent procedures.
Participants will be recruited during routine clinic visits using
consecutive convenience sampling until the target sample size
is reached. Eligible AYPLHIV will be identified through
provider referral during scheduled HIV care appointments, and
referred to the study team for informed consent and

enrollment. AYPLHIV participants will receive compensation
for their time in accordance with approved ethical and
budgetary provisions.

The qualitative arm will include HCW and other
individuals actively involved in AYPLHIV care, including
nurses, counselors and clinical officers with at least
6 months of experience in HIV service delivery. HCWs will be
recruited using purposive sampling to ensure representation
across relevant cadres. Recruitment will be conducted
through on-site study briefings at the Mukono study facility,
during which the study team will describe the study objectives
and procedures, and invite eligible HCWs to participate
voluntarily. HCW participants will be compensated in line
with institutional and ethical guidelines.

Sample size

A total of 133 AYPLHIV will be enrolled in the quantitative
component. This sample size was calculated to estimate
population proportions with a 5% margin of error and a
95% confidence interval, assuming a finite population of
approximately 200 AYPLHIV at MUWRP-supported clinics
and an expected mobile phone access prevalence of 74%. The
qualitative component will include approximately six focus
group discussions (FGD) with six to eight participants per
group, with final sample size determined by thematic
saturation.

Intervention

We propose addressing delays in depression diagnosis using
IVR technology to facilitate depression screening for AYPLHIV
using the validated PHQ-2 tool. IVR, an automated, non-
internet-consuming mobile phone system, prompts users to
respond with their keypad to answer questions and receive
information,3! bypassing traditional barriers posed by scarce
healthcare resources.!>?7:2831-33  During the COVID-19
pandemic, an IVR-based PHQ screening was deployed in the
general Ugandan population in which approximately 70% of
called subscribers answered, with 42% of those consenting and
completing the survey,?® a separate randomized controlled trial
of an IVR system to enhance quality of life among PLHIV in
Uganda reported acceptability exceeding 99%.%” However,
IVR has not been used for depression screening in AYPLHIV.
By leveraging ever-increasing mobile phone access in
Uganda,**3> we aim to pilot IVR for depression screening in
AYPLHIV using the PHQ-2.%?

This formative mixed-methods study aims to assess whether
we can implement IVR technology for self-administered
depression screening among AYPLHIV in Uganda. The study
will assess levels of mobile phone access, characterize user
interface preferences, and determine health system prepared-
ness to adopt IVR as a scalable and sustainable digital
mental health intervention within the HIV care continuum.
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This implementation strategy aligns with the Uganda
Ministry of Health Consolidated HIV Guidelines, which
recommend routine depression screening using PHQ tools
within HIV care.” It also aligns with WHO recommen-
dations on digital health interventions, which emphasize
the importance of integrating digital tools into existing
health systems rather than introducing parallel structures.>®

The qualitative component will also examine HCW
perceptions of the system’s capacity to absorb additional
cases identified by IVR-based screening. The HCW FGD guide
probes current caseload and time available for depression-
related work, perceived feasibility of absorbing newly
identified cases, gaps in referral linkages to higher-level
mental-health services and adaptations proposed by HCW,
such as task-shifting, group-based counselling or telephone
follow up. Findings will inform under what workforce
conditions a scaled IVR rollout would be feasible.

Key objectives

1. To explore barriers and facilitators influencing depression
screening among AYPLHIV.

2. To examine healthcare worker perspectives on how IVR-
based depression screening could be integrated into the
HIV care continuum, including the system’s capacity to
evaluate, link and follow up screen-positive AYPLHIV.

3. To determine access to IVR-capable mobile phones and
preferences for IVR-based health communication among
AYPLHIV.

Sustainability and scalability

IVR is a scalable, low-cost and infrastructure-light approach
that does not require smartphones or internet connectivity,
making it suitable for low-resource settings. By enabling
self-administered screening, IVR supports task-shifting from
overburdened HCW while facilitating early identification of
individuals at elevated risk of depression. IVR design will be
user-centered, with language, timing, duration, and follow-up
preferences informed by AYPLHIV and HCW. Additionally,
the technology has registered some success, with previous
studies in Uganda showing that IVR-based PHQ-2 screening
in the general Ugandan population achieved a 70% response
rate,?® and was considered acceptable by 99% of people living
with HIV,%” supporting its potential for sustainable integra-
tion into routine HIV care and future scale-up within Uganda’s
HIV care system. Additionally, because IVR moves the
screening step out of clinical encounters, we expect overall
HCW workload to fall. HCWs currently spend time screening
every AYPLHIV they see and following up symptomatic cases;
with IVR, follow-up time concentrates on the smaller subset of
participants who screen positive.

Assessment strategies

Objective 1

Data collection. We will conduct FGD with six to eight
participants, and HCWs using FGD guides. Our FGD guide
will initially be structured around anticipated themes, such
as facilitators and barriers to depression screening for
AYPLHIV, opportunities for IVR for depression screening,
HCW-perceived capacity to absorb additional cases identified
by screening (including caseload, referral pathways and
proposed task-shifting strategies), and user experience/user
interface preferences for digital health tools. The FGD guides
will be iteratively refined based on emerging themes from
initial FGDs. We will use probing and follow-up questions
to gain deeper insights from participants.

Analysis. We will anonymize and transcribe audio
recordings verbatim. We will use an iterative process to
develop a structured codebook, starting with independent
coding of an initial transcript subset followed by collabora-
tive refinement. The refined codebook will subsequently
guide the systematic coding of remaining transcripts in Atlas.ti
(version 25) software. We will use inductive content analysis®"->®
to systematically reveal themes, identify barriers and
facilitators to depression screening, and opportunities for use
of IVR in depression screening. We will report our findings
using the Consolidated Criteria for Reporting Qualitative
Research guidelines.>® These findings will inform the
iterative refinement and contextual adaptation of our IVR-
based depression-screening intervention, shaping everything
from question wording and call-flow design to HCW training
materials and implementation strategies. This will be key for
ensuring the system is built in a way that enhances both
feasibility and end-user acceptability.

Objective 2

Data collection. We will use a structured questionnaire to
collect data on sociodemographic characteristics (age, age at
diagnosis, sex, residence, marital status, education, literacy,
employment status, financial difficulty, languages spoken
and duration in HIV care), mobile phone ownership and
access (daily access, personal ownership, phone sharing and
how often the phone is switched on), phone and SMS use
(frequency of sending and receiving SMS, and any prior
receipt of health-related SMS), and IVR acceptability and
preferences (prior use of digital health tools, comfort and
willingness to answer sensitive mental-health questions through
an automated system, perceived privacy, and preferred IVR
features, such as language, call duration, location of response,
message replay, call-back and voice).

Analysis. We will use descriptive statistics to summarize
participant characteristics, phone ownership and usage
patterns, including the frequency of use for various health-
related activities and preferred communication methods.

4
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We will use chi-squared tests and t-tests to examine
associations between demographics, phone ownership, usage
patterns and preferences for mobile health tools. Findings will
be used to tailor the digital health tools to the preferences of
AYPLHIV. These results will guide the configuration and
feature-set prioritization of our IVR system, ensuring that call
length, language options, timing, and reminder modalities
align with AYPLHIV’s actual device ownership and usage
habits. Moreover, by identifying demographic or socioeconomic
subgroups with lower access or distinct preferences, we can
tailor outreach strategies and training materials to maximize
uptake and equity of our IVR-based screening tool.

Findings from both components will be triangulated to
inform IVR system design, including call flow, language,
timing, follow-up mechanisms and alignment with existing
referral pathways. From this, the following steps of the study
will involve a youth-centered design approach, engaging
AYPLHIV in co-designing IVR features, such as call flow,
language, timing and messaging, to ensure the intervention
is contextually appropriate, acceptable and responsive to
young people’s needs.

Youth-centered and equity considerations

This study will focus on the experiences and preferences of
AYPLHIV. Quantitative tools assess phone ownership, shared
phone use, preferred communication modes, language
preferences and comfort with automated mental health
screening. Qualitative findings will provide deeper insight
into how gender, socioeconomic status, and stigma influence
access to and acceptability of IVR. These insights will ensure
that design and next steps are youth centered and consider

equity.

Risks and limitations

The cross-sectional approach limits causal inference and
generalizability beyond MUWRP and MUWRP-supported
HIV clinics, as findings reflect a specific service delivery
context and time point. Data are based on self-report,
introducing potential recall bias and social desirability bias,
particularly in facility-based settings and when discussing
sensitive topics, such as mental health and HIV care.
Restriction of enrollment to those aged 18-24 years means
that findings may not generalize to younger adolescents'-!°
living with HIV, who may have less phone autonomy, more
parental mediation of phone use and different stigma
dynamics; the next phase of this work will incorporate this
group with appropriate assent procedures. In addition,
although the PHQ-2 is well-validated in Ugandan adults,*
validation in AYPLHIV specifically is more limited. These
limitations may affect the next steps of designing the IVR
and will be explicitly considered during interpretation, and
will inform the tailoring of the IVR system in subsequent
phases, ensuring that design features, delivery modes, and

follow-up mechanisms are adapted to the lived realities and
preferences of this population rather than applied uniformly.

Conclusion

We are proposing a novel, evidence-informed approach to
improving depression screening among AYPLHIV in Uganda
using IVR technology. By leveraging high mobile phone
access and enabling self-administered PHQ-2 screening, IVR
may offer a scalable, youth-centered, and low-cost solution to
overcome barriers posed by workforce shortages and stigma.
The findings from this formative study will inform the
development of a tailored IVR tool, and provide a founda-
tion for future large-scale interventions aimed at integrating
mental health into routine HIV care and improving treatment
outcomes among AYPLHIV.
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