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ABSTRACT 

Adherence to antiretroviral therapy (ART) is critical for managing HIV, yet adolescents in sub-Saharan Africa (SSA) 
face significant challenges in maintaining consistent treatment due to developmental, social, and structural barriers. 
Digital health interventions (DHIs), including SMS reminders, mobile applications, telemedicine, and remote 
monitoring tools, have emerged as promising solutions to improve ART adherence in this vulnerable population. 
Leveraging the widespread penetration of mobile phones and increasing internet access across SSA, DHIs offer 
personalized, accessible, and cost-effective support to address key barriers such as forgetfulness, stigma, and limited 
healthcare access. This review synthesizes evidence on digital health interventions' impact on ART adherence 
among HIV-positive adolescents in sub-Saharan Africa, evaluating SMS reminders, mobile apps, telemedicine, peer 
support, and remote monitoring tools. Studies demonstrate that SMS reminders enhance adherence rates, mobile 
apps empower adolescents with self-management tools, and telemedicine bridges gaps in healthcare access. Peer 
support networks foster community and reduce isolation, while remote monitoring enables proactive intervention. 
However, challenges such as the digital divide, privacy concerns, and the need for healthcare provider integration 
remain. This review highlighted the potential of DHIs to improve ART adherence among adolescents in SSA, 
emphasizing the importance of context-specific, culturally appropriate interventions and addressing systemic 
barriers to digital access. Future research should focus on long-term impacts, scalability, and strategies to maximize 
the benefits of digital health technologies in advancing HIV care for adolescents in the region. 
Keywords: Digital Health Interventions (DHIs), Antiretroviral Therapy (ART) Adherence, Adolescents Living 
with HIV, Sub-Saharan Africa (SSA), Mobile Health (mHealth) Applications. 

 
INTRODUCTION 

Adherence to antiretroviral therapy (ART) is a fundamental component in the management of HIV, directly 
influencing treatment outcomes and quality of life [1–3]. However, for adolescents living with HIV in sub-Saharan 
Africa (SSA), maintaining consistent ART adherence poses significant challenges [4]. Adolescence is a period 
marked by physical, psychological, and social transitions, which often complicates the ability to adhere to a daily 
medication regimen. In SSA, where HIV prevalence is high and healthcare resources are strained, non-adherence is 
a critical barrier to improving long-term health outcomes for this vulnerable group. 
Recent advances in digital health interventions (DHIs) offer promising solutions to address these challenges. Digital 
health technologies, including mobile health (mHealth) applications, SMS reminders, telemedicine, and online 
support systems, have gained traction as tools to support ART adherence [5, 6]. These interventions leverage the 
increasing penetration of mobile phones and internet access across the African continent, providing opportunities 
for continuous engagement, education, and monitoring. By offering adolescents accessible and personalized support, 
DHIs can help address key barriers to ART adherence, such as forgetfulness, stigma, lack of knowledge, and limited 
access to healthcare. This review explores the impact of digital health interventions on ART adherence among 
adolescents living with HIV in sub-Saharan Africa. It highlights the types of DHIs that have been implemented, 
evaluates their effectiveness, and examines the barriers these interventions aim to overcome. Additionally, the review 
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discusses the potential of scaling these digital tools to improve adherence outcomes across the region, considering 
the broader challenges of digital access, healthcare infrastructure, and socio-cultural factors. Given the increasing 
digital connectivity in SSA, understanding the role of DHIs in supporting adolescent HIV care is crucial for 
advancing both individual and public health strategies. 

ADHERENCE TO ANTIRETROVIRAL THERAPY AMONG ADOLESCENTS 
Adherence to ART is a cornerstone of  successful HIV management [4]. The World Health Organization (WHO) 
defines adherence as the degree to which a person follows a prescribed treatment regimen [7]. For adolescents 
living with HIV, adherence can be particularly challenging due to factors such as stigma, lack of  knowledge, poor 
mental health, and limited social support. Studies show that ART adherence among adolescents in SSA is lower than 
among adults, with rates varying between 40% and 80% in some settings. Inconsistent medication use can lead to 
viral resistance, treatment failure, and increased transmission of  HIV, further complicating the epidemic. Adherence 
challenges among adolescents are multifaceted. Adolescents often experience difficulties with medication schedules 
due to forgetfulness, peer influences, and developmental concerns, such as identity formation and independence [8]. 
Additionally, they are more likely to experience depression, anxiety, and other mental health conditions, which can 
negatively affect their motivation to adhere to ART. Furthermore, the stigma surrounding HIV remains pervasive, 
and adolescents are often reluctant to disclose their status or seek support for their treatment. These barriers are 
compounded by the structural challenges present in SSA, including limited access to healthcare services, lack of  
youth-friendly health services, and inadequate counseling. 

DIGITAL HEALTH INTERVENTIONS IN HIV CARE 
Digital health interventions are designed to enhance healthcare delivery and management using digital technologies 
[9, 10]. These interventions include mobile health (mHealth) applications, telemedicine, electronic medical records, 
decision support systems, and remote monitoring tools. In the context of  HIV care, DHIs are being explored to 
improve patient engagement, facilitate communication between patients and healthcare providers, and support 
treatment adherence. 
In SSA, where there is widespread access to mobile phones and increasing internet penetration, digital health 
technologies are a natural fit for addressing the barriers to ART adherence. Mobile phones have become a ubiquitous 
tool for communication, and various mHealth applications, such as SMS reminders, mobile-based counseling, and 
virtual health consultations, are increasingly used to support adolescents in managing their HIV care. Digital health 
interventions can offer personalized, accessible, and cost-effective solutions to improve adherence and address the 
unique needs of  adolescents living with HIV. 

IMPACT OF DIGITAL HEALTH INTERVENTIONS ON ART ADHERENCE 
Several studies have assessed the impact of  DHIs on ART adherence in adolescents, with promising results. The 
effectiveness of  these interventions depends on the type of  technology used, the content of  the intervention, and 
the context in which it is implemented. 

i. SMS Reminders and Text-Based Interventions: SMS-based reminders are a widely used digital health 
intervention to improve ART adherence among adolescents [11]. They send automated texts to prompt 
medication intake, clinic visits, and regimen adherence. Studies, particularly in SSA, show they enhance 
adherence and clinic attendance, address forgetfulness, and are cost-effective and scalable, making them ideal 
for resource-limited settings. 

ii. Mobile Applications and Interactive Platforms: Mobile apps tailored for adolescents living with HIV 
provide an interactive way to improve ART adherence. Features like medication trackers, educational 
resources, peer support forums, and mental health counseling enhance engagement. For example, the 
"AidsFreetheFuture" app in sub-Saharan Africa offers medication reminders, HIV care information, and peer 
networking. Studies, such as one in South Africa, show these apps improve adherence rates compared to 
standard care by equipping adolescents with tools to manage their treatment effectively. Additionally, mobile 
apps empower adolescents with knowledge and skills, fostering greater control over their health. Their 
interactive and educational nature makes them a valuable resource for improving adherence and overall well-
being in this population. 

iii. Telemedicine and Virtual Consultations: Telemedicine, a digital health intervention, improves ART 
adherence by providing remote healthcare consultations, bridging gaps in regions with limited access to 
facilities [12]. In SSA, where healthcare workers are scarce and distances to clinics are long, telemedicine 
offers timely medical advice, psychosocial support, and treatment monitoring. Studies, such as one in Zambia, 
show better adherence outcomes compared to in-person consultations [13]. Telemedicine reduces travel 
burdens, offers flexibility, and creates a confidential, less stigmatizing environment, particularly beneficial 
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for adolescents uncomfortable disclosing their HIV status. This approach enhances access to care and 
supports adherence in resource-limited settings. 

iv. Peer Support and Social Media Platforms: Peer support, especially through digital platforms, is vital for 
improving ART adherence among adolescents living with HIV. Social media, online forums, and apps provide 
safe spaces for sharing experiences, advice, and emotional support. Studies, like one in Uganda, show digital 
peer support boosts adherence, confidence, and engagement in care [14]. It fosters community, reduces 
isolation, and combats stigma, making it a powerful tool in HIV management for adolescents. 

v. Data Monitoring and Remote Health Tracking: Digital health interventions enable remote monitoring 
of  adolescents' health data, such as medication adherence and viral load, using mobile phones and wearable 
devices [15]. This allows healthcare providers to track adherence, detect early treatment failure, and 
intervene proactively. A pilot study in Kenya showed that adolescents monitored remotely had higher 
adherence rates and better clinical outcomes compared to those not monitored. This data-driven approach 
supports personalized care, prevents treatment interruptions, and improves ART adherence, offering a 
promising tool for enhancing HIV management in adolescents. 

BARRIERS TO DIGITAL HEALTH INTERVENTIONS 
While digital health interventions hold great promise, several challenges remain in their implementation in SSA. 
One of  the primary barriers is the digital divide [16]. Despite the increasing use of  mobile phones across SSA, 
there are still significant disparities in access to digital technologies, particularly among adolescents in rural areas 
or those from low-income households. Issues such as limited internet access, the cost of  mobile data, and low digital 
literacy may limit the reach and effectiveness of  digital health interventions. 
Another challenge is the potential for privacy and confidentiality concerns [17]. Adolescents may be hesitant to 
engage with digital health interventions due to fears about the security of  their personal health data. Ensuring that 
digital health platforms are secure, confidential, and comply with local privacy regulations is essential for 
maintaining adolescents' trust in these interventions. 
Furthermore, the effectiveness of  digital health interventions depends on continuous monitoring and support. 
While digital tools can provide valuable reminders and information, they must be accompanied by ongoing 
communication and support from healthcare providers to ensure sustained engagement and adherence. This 
underscores the importance of  integrating digital health interventions into existing healthcare systems and 
providing adequate training for healthcare workers to manage these tools effectively. 

CONCLUSION 
Digital health interventions represent a promising strategy for improving ART adherence among adolescents living 
with HIV in sub-Saharan Africa. Through SMS reminders, mobile applications, telemedicine, peer support networks, 
and remote monitoring tools, digital health interventions have the potential to address key barriers to adherence, 
including forgetfulness, stigma, and limited access to healthcare services. Studies have shown that these 
interventions can enhance adolescent engagement in HIV care, reduce treatment interruptions, and improve clinical 
outcomes. However, there are challenges to the widespread implementation of  digital health interventions, including 
issues related to digital access, privacy, and healthcare provider support. Addressing these challenges and ensuring 
that digital health interventions are integrated into the broader healthcare system will be essential for their success. 
Future research should focus on evaluating the long-term impact of  digital health interventions on ART adherence 
and health outcomes among adolescents in SSA. Additionally, efforts to improve digital access and literacy among 
adolescents, as well as the development of  culturally appropriate and context-specific interventions, will be crucial 
in maximizing the benefits of  digital health technologies for HIV care in the region. By harnessing the power of  
digital health, we can move closer to achieving the goal of  improved ART adherence and better health outcomes for 
adolescents living with HIV in sub-Saharan Africa. 
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