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ABSTRACT

Hypertension is an increasingly prevalent and underdiagnosed non-communicable disease (NCD) in Uganda that
contributes substantially to cardiovascular morbidity and mortality. Mobile health (mHealth), the use of mobile
phones and related digital technologies to deliver health services and information, has emerged as a promising
strategy to improve hypertension prevention, detection, treatment adherence, and follow-up in low-resource
settings. This review synthesizes recent evidence on the burden of hypertension in Uganda; describes mHealth
modalities used for hypertension (SMS, smartphone apps, telehealth, CHW-facilitated platforms, mobile money for
medication access); evaluates effectiveness, acceptability, feasibility, implementation barriers, and enablers; and sets
out priorities for research and scale-up. Evidence from Uganda and the wider sub-Saharan African (SSA) region
shows high hypertension prevalence and low awareness/control, good acceptability of low-complexity mHealth
(e.g., SMS, simple apps), encouraging outcomes from CHW-facilitated telehealth and pilot app projects, but
persistent barriers including affordability, inconsistent connectivity, low digital literacy, fragmented service
integration, and supply-chain/medication access. To translate pilot successes into population health impact, Uganda
needs implementation research addressing cost-effectiveness, interoperability with health systems, human-centered
design for low-literacy users, sustainable financing (including use of mobile money), and policy/regulatory
frameworks that secure data privacy and service quality.
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INTRODUCTION

Hypertension, commonly referred to as high blood pressure, is a leading non-communicable disease (NCD) and a
major risk factor for cardiovascular disease, stroke, kidney failure, and premature mortality worldwide. Globally, an
estimated 1.28 billion adults aged 30—79 years live with hypertension, with the majority residing in low- and middle-
income countries (LMICs), where detection, treatment, and control rates remain suboptimal [17]. In Uganda,
hypertension is increasingly recognized as a significant public health challenge. National surveillance data, including
the 2014 Uganda NCD Risk Factor Survey and more recent community-based studies, report prevalence estimates
ranging from 25% to 80% among adults, with a substantial proportion unaware of their condition or inadequately
controlled despite diagnosis [27]. The rise of hypertension in Uganda is driven by a combination of demographic
transitions, urbanization, changes in diet and physical activity, increased obesity rates, and a growing aging
population [37.

Despite its high prevalence, hypertension management in Uganda is hampered by systemic challenges. Primary
healthcare facilities often lack adequate infrastructure, trained personnel, and reliable access to antihypertensive
medications. Patients face long distances to clinics, intermittent drug supply, high out-of-pocket costs, and
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competing priorities that limit follow-up. Consequently, hypertension remains underdiagnosed, undertreated, and
poorly controlled, contributing to a high burden of cardiovascular morbidity and mortality [47]. Addressing this gap
is critical, not only to reduce premature deaths but also to mitigate the long-term socioeconomic impact of
cardiovascular disease on families and the health system [57].
At the same time, Uganda has experienced rapid growth in mobile phone penetration and digital connectivity.
According to the Uganda Communications Commission, over 80% of Ugandans have access to mobile phones, with
increasing smartphone adoption in urban and peri-urban areas [67]. This widespread connectivity provides a unique
opportunity to deploy mobile health (mHealth) interventions as a strategy to overcome traditional healthcare
barriers. mHealth refers to the use of mobile devices, apps, text messaging, teleconsultations, and mobile-linked
services to deliver health information and services. In resource-limited settings, mHealth has demonstrated potential
in improving disease awareness, screening, treatment adherence, self-management, and follow-up care for chronic
conditions such as hypertension [77].
Pilot studies in Uganda and the wider sub-Saharan African (SSA) region show that mHealth interventions can
improve hypertension outcomes. SMS-based reminders and educational messages, smartphone apps for self-
monitoring, community health worker (CHW)-facilitated teleconsultations, and mobile money-linked medication
delivery systems have shown promise in enhancing patient engagement, improving adherence to medication
regimens, and facilitating timely clinical follow-up [87]. These interventions can target multiple points in the
hypertension care cascade, including awareness, linkage to care, initiation and titration of therapy, adherence, and
long-term retention. Evidence suggests that low-complexity interventions, such as SMS reminders, are highly
acceptable to patients and relatively low-cost, while more advanced interventions, such as smartphone apps, require
additional digital literacy support and infrastructure [97].
Despite the potential of mHealth, hypertension in Uganda remains poorly controlled. Several systemic,
socioeconomic, and behavioral barriers impede effective management. Key challenges include irregular clinic access,
shortage of trained healthcare personnel, inconsistent medication availability, limited patient knowledge, and
financial constraints. Traditional facility-based interventions alone are insufficient to bridge these gaps, particularly
for rural populations and urban poor communities [107].
While mobile phones offer an accessible platform for health interventions, there are persistent challenges in mHealth
adoption. Limited digital literacy, variable network coverage, high costs of smartphones and data plans, fragmented
health service integration, and concerns over data privacy and security hinder scale-up. Moreover, most mHealth
interventions for hypertension in Uganda have been pilot projects with limited evidence on long-term effectiveness,
cost-effectiveness, and integration into national health systems [117]. Without structured implementation research
and supportive policy frameworks, the potential of mHealth to reduce the burden of hypertension in Uganda remains
underrealized. Thus, understanding the current evidence base for mHealth in hypertension management, identifying
barriers and facilitators to adoption, and outlining strategies for sustainable implementation are urgent priorities
for both researchers and policymakers [127].
This review aims to comprehensively examine the role of mobile health (mHealth) in managing hypertension in
Uganda, focusing on prevalence, awareness, treatment, and control rates. It seeks to synthesize evidence on the
burden and epidemiology of hypertension, identify existing mHealth interventions, including SMS reminders,
smartphone applications, telehealth platforms, community health worker (CHW)-facilitated services, and mobile
money-linked medication access, and evaluate their effectiveness, feasibility, and acceptability. Additionally, the
review explores barriers and facilitators to mHealth adoption, such as technological, socioeconomic, cultural, and
systemic factors, while highlighting gaps in evidence and offering recommendations for policy, practice, and future
research. Key research questions include understanding the current hypertension burden and challenges in Uganda,
assessing the types and effectiveness of mHealth interventions, examining factors influencing adoption, and
identifying strategies to optimize integration into the health system. The study is significant as it consolidates
fragmented evidence, informs scalable and context-appropriate interventions, and provides guidance for
policymakers, health managers, and program implementers to enhance awareness, adherence, and follow-up,
especially among underserved populations. Given Uganda’s widespread mobile phone access, mHealth represents a
cost-effective, scalable solution to strengthen hypertension care, support task-shifting, reduce clinic congestion, and
ultimately reduce preventable cardiovascular morbidity and mortality.

METHODOLOGY
This review employed a narrative approach to synthesize evidence on mobile health (mHealth) interventions for
hypertension management in Uganda and sub-Saharan Africa (SSA). The search focused on recent primary studies,
implementation protocols, pilot trials, and systematic reviews published between 2018 and 2025. Key search terms
included “mHealth,” “mobile health,” “hypertension,” “blood pressure,” “Uganda,” “telehealth,” “SMS,” “mobile app,”
and “community health worker.” Peer-reviewed literature and national surveillance reports were prioritized to
ensure relevance and rigor. In cases where Uganda-specific data were limited, evidence from broader SSA contexts,
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including randomized pilot studies and regional reviews was incorporated to extract lessons potentially applicable
to Uganda. This strategy enabled a comprehensive understanding of the current state, challenges, and opportunities
for mHealth interventions in hypertension care, highlighting implementation approaches, patient engagement
strategies, technological modalities, and integration with existing healthcare systems. The review emphasizes
studies that provide actionable insights for local adaptation and scalability. Major findings draw from the most
influential and robust sources identified during the search, offering a synthesis of both local and regional evidence
to inform future policy, program design, and research directions in leveraging mobile technologies to improve
hypertension outcomes in Uganda and comparable SSA settings.

The burden of hypertension in Uganda

Hypertension is a growing public health challenge in Uganda, affecting a significant proportion of the adult
population. National STEPS surveys and community-based studies consistently report prevalence rates in the mid-
20% to high-20% range, with some estimates reaching 25-30%. Despite its widespread occurrence, a substantial
fraction of individuals with hypertension remain undiagnosed, while many of those receiving treatment fail to
achieve adequate blood pressure control. These findings highlight critical gaps in awareness, timely diagnosis, and
effective management of hypertension across communities. The high prevalence, coupled with poor detection and
control, underscores the urgent need for scalable interventions that extend beyond clinical settings to reach
communities directly [187. Strengthening community-level strategies, including education, screening, and
monitoring, is essential to address these gaps and mitigate the long-term cardiovascular risks associated with
uncontrolled hypertension. Given the growing burden of non-communicable diseases in Uganda, implementing
innovative and accessible approaches, such as mobile health technologies and community-based programs, could
play a pivotal role in improving hypertension outcomes. Overall, the persistent challenges in awareness, treatment,
and control justify the development of comprehensive, community-oriented interventions aimed at reducing the
impact of hypertension on the population.

mHealth modalities used for hypertension: evidence and examples

Mobile health (mHealth) interventions for hypertension in sub-Saharan Africa, particularly Uganda, leverage
diverse digital tools to improve disease management. SMS-based interventions are low-cost, widely accessible even
on basic phones, and have been successfully used for appointment reminders, medication adherence prompts, lifestyle
counseling, and two-way symptom checks. Evidence suggests that culturally tailored and appropriately timed SMS
messages are highly acceptable and can enhance adherence and patient awareness. Smartphone applications and self-
monitoring tools have also been piloted in rural Uganda for home blood pressure monitoring, medication tracking,
and peer support. Early studies indicate that app users experience improved adherence and perceived social support,
although limitations such as smartphone ownership, digital literacy, and data costs reduce coverage [14-]. Telehealth
models facilitated by community health workers (CHWSs) show promising results in improving blood pressure
control among patients with moderate to severe hypertension, enabling remote clinician support and medication
titration while reducing the need for clinic visits. Integrated system approaches combine mobile money for payments
and medication access with digital decision-support tools for CHWs and nurses, targeting both demand- and supply-
side barriers such as affordability and stockouts. Ongoing implementation studies aim to evaluate the effectiveness
and scalability of these integrated mHealth strategies.

Effectiveness: what does the evidence say?

Evidence on mobile health (mHealth) interventions for hypertension management in Uganda and sub-Saharan Africa
(SSA) indicates promising but varied effectiveness. Mobile-enabled community screening and referral systems, often
supported by community health workers (CHWs), have shown feasibility and improved hypertension detection in
community settings. For adherence and self-management, SMS reminders and simple app-based interventions have
helped reduce missed doses and improve some adherence metrics; however, the impact on blood pressure (BP)
reduction is inconsistent and often depends on additional support such as counseling or reliable medication access.
The most robust evidence comes from CHW-facilitated telehealth pilots, which report better BP control in high-
risk patients compared with standard clinic care, highlighting the potential of hybrid models that integrate
community-based support with remote clinical guidance [157]. Despite these encouraging findings, most Ugandan
studies are pilot or feasibility trials, with few large, randomized, adequately powered studies or comprehensive
health-economic evaluations. Consequently, while early results suggest mHealth strategies can enhance detection,
adherence, and BP outcomes, further rigorous trials are needed to confirm long-term effectiveness, scalability, and
cost-effectiveness in routine healthcare settings.

Implementation barriers and system challenges

Implementation of mobile health (mHealth) for hypertension management in Uganda faces several significant
barriers and system challenges. First, the digital divide limits access, as many rural populations still rely on feature
phones, making smartphone-dependent solutions potentially exclusionary. Second, intermittent network
connectivity and high data costs hinder app performance and real-time data transmission. Third, health system
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integration is weak, with fragmented record-keeping and low interoperability between digital tools and national
health information systems, undermining continuity of care. Fourth, medication supply and affordability remain
critical; mHealth interventions that improve adherence may have limited impact if drug stocks and payment
mechanisms are unreliable, highlighting the need to integrate mobile money and supply-chain solutions [167]. Fifth,
human resources constraints require targeted training for community health workers and nurses to safely conduct
remote monitoring and medication titration. Sixth, regulatory and privacy concerns around data protection, patient
consent, and clinical accountability necessitate robust governance frameworks. Finally, evidence gaps persist, as few
large-scale randomized trials or cost-effectiveness analyses have been conducted in Uganda, limiting policymakers’
confidence in scaling digital hypertension interventions. Addressing these multifaceted challenges is essential to
ensure mHealth solutions are effective, equitable, and sustainable in improving hypertension care across the country.
Enablers and lessons learned
Key enablers for successful mobile health (mHealth) interventions in hypertension management include using low-
complexity, platform-agnostic approaches such as SMS and USSD, which can reach users with basic feature phones
and are easier to scale. Leveraging community health workers (CHWs) as digital intermediaries enhances adoption
by bridging literacy gaps, providing a trusted link to clinicians, and supporting patient engagement. Human-
centered design, through co-creation with patients and CHWSs, improves acceptability, retention, and overall
effectiveness, as demonstrated in pilot projects in Uganda. Integrating technology with solutions that improve
access to medication, such as mobile money platforms or pharmacy networks, helps overcome adherence challenges
related to affordability and supply [17]. Finally, aligning digital hypertension initiatives with national non-
communicable disease strategies and existing health information systems ensures policy coherence and
sustainability. Together, these strategies highlight the importance of accessible technology, community
involvement, patient-centered design, and systemic integration in enhancing the reach and impact of mHealth
interventions for hypertension management.
Research and policy priorities
Research and policy priorities for mobile health (mHealth) in hypertension management in Uganda emphasize a
multifaceted approach to improving outcomes and equity. Key priorities include conducting pragmatic trials and
cost-effectiveness studies, using adequately powered randomized controlled trials (RCTs) and implementation
research to assess blood pressure outcomes, economic impact, and equity in diverse Ugandan settings. Successful
pilot interventions, particularly community health worker (CHW)-facilitated telehealth models, should be scaled up
to evaluate real-world feasibility, workforce requirements, and broader clinical benefits. Ensuring interoperability
and robust data governance is critical, with standards and regulations needed for secure integration of mHealth
tools with the national health information system [187. Sustainable financing strategies, such as mobile-money
enabled subsidies, public—private partnerships, and insurer reimbursement models, are essential to maintain service
delivery and consistent medication availability. Equity monitoring must be routine, tracking age, gender,
socioeconomic status, and rural-urban reach to prevent disparities in access and health outcomes [197. Finally,
capacity building remains a priority, with targeted training for CHWs and primary care providers on digital health
tools, remote management protocols, and patient engagement strategies to maximize the effectiveness and
sustainability of mHealth interventions across Uganda.
CONCLUSION
In conclusion, mobile health (mHealth) offers a promising approach to bridging critical gaps in hypertension
management in Uganda, addressing challenges in awareness, treatment adherence, follow-up, and access to care.
Evidence from pilot studies demonstrates that low-complexity interventions, such as SMS reminders and CHW-
facilitated telehealth models, are highly acceptable to patients and can improve engagement and blood pressure
outcomes. However, widespread adoption requires overcoming systemic barriers, including limited digital literacy,
inconsistent network connectivity, fragmented health system integration, medication supply challenges, and
financial constraints. Achieving sustained impact necessitates rigorous implementation research, cost-effectiveness
evaluations, and integration with national health systems and supply chains. Policies supporting data privacy,
equitable access, and sustainable financing, potentially through mobile money, public—private partnerships, or
insurer reimbursement, are critical. Furthermore, capacity building for CHWs and primary care providers, coupled
with human-centered design and inclusive technology solutions, can enhance scalability and equity. With
coordinated efforts, mHealth can play a central role in reducing hypertension-related morbidity and mortality in
Uganda.
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