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ABSTRACT

Adolescents living with HIV (ALHIV) in rural Uganda face significant barriers to adhering to antiretroviral therapy
(ART), including stigma, limited access to healthcare, and psychosocial challenges. As non-adherence undermines
treatment efficacy and public health goals, innovative solutions are urgently needed. Mobile-based counseling has
emerged as a promising strategy, leveraging widespread mobile phone use to deliver personalized, confidential, and
timely support. This review critically evaluated the impact of mobile counseling on ART adherence among ALHIV
in rural Uganda. Narrative review methodology was utilized to synthesize findings from empirical studies,
theoretical models, and implementation frameworks relevant to mHealth and HIV care in resource-limited settings.
Evidence suggests mobile interventions such as SMS reminders, voice calls, and app-based support can significantly
improve adherence, foster stronger patient-provider communication, and enhance psychosocial wellbeing. Key
success factors include adolescent-centered design, protection of privacy, and integration with existing health
services. However, challenges such as unequal access to mobile technology, digital literacy, and program
sustainability remain. Addressing these barriers through inclusive, context-specific solutions is critical for scale-up.
Mobile-based counseling holds strong potential to transform adolescent HIV care in Uganda, offering a scalable,
adaptable, and adolescent-friendly complement to traditional facility-based services.
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INTRODUCTION
Adolescents living with HIV (ALHIV) represent a uniquely vulnerable population within global health, particularly
in sub-Saharan Africa, where the burden of the disease remains highest [1, 27. Uganda, with an estimated 170,000
adolescents living with HIV, continues to face significant challenges in ensuring sustained adherence to antiretroviral
therapy (ART) [8, 4. While access to ART has expanded substantially over the past decade, adherence among
adolescents remains suboptimal, undermining viral suppression efforts, increasing the risk of transmission, and
exacerbating long-term health outcomes [57]. Numerous factors contribute to poor adherence in this demographic,
including psychosocial barriers, stigma, lack of privacy, inadequate health education, and structural limitations such
as long distances to health facilities. In recent years, mobile health (mHealth) interventions have emerged as
promising tools for addressing adherence barriers [6, 7]. Among these, mobile-based counseling has gained
particular attention for its ability to provide personalized, timely, and confidential support. Given the high mobile
phone penetration even in rural Uganda, leveraging mobile platforms to deliver counseling could offer an accessible
and scalable strategy to improve adherence behaviors among adolescents. This review article aims to critically
evaluate the impact of mobile-based counseling interventions on ART adherence among adolescents living with
HIV in rural Uganda. By synthesizing existing empirical evidence, assessing implementation strategies, and
identifying gaps in the current literature, this article seeks to provide a comprehensive understanding of how mobile
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technology can be harnessed to support adolescent ART adherence. Emphasis is placed on rural settings due to the
compounded barriers faced in these areas, including reduced access to healthcare infrastructure and greater social
isolation. Furthermore, the article explores the potential of mobile-based counseling to enhance psychosocial
wellbeing, reduce stigma, and facilitate patient-provider communication key elements in sustaining lifelong
adherence. Ultimately, this review underscores the need for contextually tailored, evidence-based mobile
interventions to strengthen HIV care outcomes in adolescent populations.
Understanding ART Adherence Challenges Among Adolescents in Rural Uganda
ART adherence is critical for achieving viral suppression, improving quality of life, and preventing the transmission
of HIV [8, 97. However, adolescence is characterized by complex psychosocial development, a desire for autonomy,
and heightened sensitivity to peer influence, which often interferes with consistent medication intake [10, 117. In
rural Uganda, these developmental challenges are compounded by structural and systemic factors. Health facilities
may be distant and poorly resourced, leading to infrequent clinical visits and insufficient patient follow-up.
Adolescents often cite transportation costs, fear of stigma, and lack of adolescent-friendly services as reasons for
missed appointments and suboptimal adherence. Social stigma remains a pervasive issue, particularly in tightly knit
rural communities where confidentiality is difficult to maintain [127]. Adolescents may conceal their HIV status from
family, peers, or romantic partners, resulting in irregular medication intake or complete discontinuation. Moreover,
limited access to reliable health information contributes to misconceptions about HIV and ART, further hindering
adherence. The interplay of these factors necessitates innovative strategies that transcend traditional facility-based
care and extend support into adolescents’ daily lives.
The Promise of Mobile-Based Counseling Interventions
Mobile-based counseling leverages the ubiquity of mobile phones to deliver real-time, user-centered health support
[13, 147. In the context of HIV care, such interventions may include SMS reminders, interactive voice response
systems, mobile applications, and direct phone calls from trained counselors. These tools can facilitate regular
communication, address adherence challenges, and provide psychosocial support without requiring physical clinic
visits. Several pilot studies in Uganda and similar settings have demonstrated the feasibility and acceptability of
mobile interventions [157. Adolescents often perceive mobile counseling as more private, and less stigmatizing
compared to face-to-face consultations. Additionally, the flexibility of mobile platforms allows for tailored
messaging, enabling healthcare providers to address individual barriers in a timely manner. For instance, SMS
messages can serve as daily medication reminders, while voice calls can be used to deliver motivational interviewing
or cognitive behavioral therapy. The theoretical underpinning of mobile-based counseling is rooted in behavioral
change models, such as the Health Belief Model and the Theory of Planned Behavior, which emphasize the role of
perceived benefits, self-efficacy, and social support in health-related decision-making. By reinforcing adherence
through frequent, supportive interactions, mobile counseling can help adolescents internalize positive health
behaviors and build resilience against external stressors.
Evidence of Impact: Findings from Recent Studies
Empirical evidence on mobile-based counseling in rural Uganda is growing, although more rigorous, large-scale
studies are needed. A notable randomized controlled trial conducted in southwestern Uganda assessed the impact
of weekly SMS adherence reminders and monthly phone-based counseling among ALHIV [16, 17]. The
intervention group showed a statistically significant improvement in medication adherence and viral suppression
rates compared to the control group. Participants also reported enhanced motivation and a stronger sense of
connection to their healthcare providers. Another qualitative study involving adolescents in eastern Uganda found
that regular phone counseling helped normalize ART adherence as part of daily life. Adolescents appreciated the
privacy of phone-based communication and expressed a preference for interacting with counselors who were
empathetic and nonjudgmental. Importantly, the study highlighted that female adolescent, who often face unique
gendered barriers such as caregiving responsibilities and limited mobility, benefited disproportionately from the
flexibility offered by mobile counseling. Despite these promising findings, challenges remain. Network coverage and
phone ownership are not universal, particularly among younger adolescents or those from lower socioeconomic
backgrounds. In some cases, shared phones pose confidentiality risks. Moreover, the quality of counseling varies
depending on the training and commitment of counselors, underscoring the need for standardized protocols and
robust supervision.
Implementation Considerations and Best Practices
Successtul implementation of mobile-based counseling interventions requires careful attention to contextual and
operational factors [187. First, adolescent engagement should be prioritized throughout the design and rollout
phases. Participatory approaches that incorporate adolescent feedback can enhance relevance, acceptability, and
effectiveness. This includes co-designing message content, choosing appropriate communication channels, and

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Page | 80



ensuring gender-sensitive delivery. Second, privacy and confidentiality must be safeguarded. Adolescents are more
likely to engage with mobile interventions when they trust that their personal information will be protected [197.
Strategies include using neutral message language, offering opt-in/opt-out options, and ensuring that counselors
are trained in adolescent-friendly communication. Third, integration with existing health systems is crucial for
sustainability. Mobile counseling should complement, not replace, in-person care. Strong referral pathways between
community health workers, clinic staff, and mobile counselors can enhance continuity of care and enable timely
intervention when adherence lapses are detected. Fourth, monitoring and evaluation frameworks must be built into
the intervention from the outset. Key indicators should include ART adherence rates, viral load suppression,
retention in care, and psychosocial wellbeing metrics. Mixed-methods approaches can provide both quantitative and
qualitative insights, enriching our understanding of intervention impact.
Addressing Limitations and Challenges
While mobile-based counseling holds significant promise, its limitations must be acknowledged and addressed.
Digital literacy and language barriers may limit effective communication, especially among younger adolescents
[207]. Tailoring interventions to local languages and literacy levels is essential. Moreover, reliance on mobile
technology assumes stable network infrastructure and access to electricity, which are not guaranteed in all rural
settings. Financial sustainability is another concern. Many pilot programs are donor-funded and may not be scalable
without government buy-in or integration into national health strategies [217. Building cost-effectiveness analyses
into program evaluations can support advocacy for long-term investment. There is also a need for more
disaggregated data on sub-populations within adolescent cohorts. Factors such as gender, age, orphan status, and
comorbid mental health conditions can influence responsiveness to mobile interventions. Future research should
explore these intersections to develop more nuanced, targeted strategies.
CONCLUSION
Mobile-based counseling represents a promising, contextually appropriate approach to improving ART adherence
among adolescents living with HIV in rural Uganda. By leveraging mobile technology, these interventions can
overcome traditional barriers to care, providing adolescents with timely, personalized, and confidential support. The
evidence to date indicates that mobile counseling enhances not only adherence and viral suppression but also the
psychosocial wellbeing of adolescents navigating the complexities of living with HI'V. However, to fully realize the
potential of mobile-based counseling, interventions must be grounded in adolescent-centered design, integrated
into existing health systems, and supported by strong monitoring and evaluation frameworks. Addressing
technological, infrastructural, and equity-related challenges is essential to ensure broad and sustainable impact. As
Uganda continues its efforts to strengthen HIV care and treatment outcomes, mobile-based counseling offers a
scalable solution that aligns with the digital health priorities of the 21st century. Further research, policy
engagement, and investment are needed to translate pilot successes into long-term public health gains for one of
the most vulnerable and promising segments of the population: adolescents living with HIV.
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