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Abstract 

Background

Hypertension remains a global health concern, significantly increasing the risk of 

cardiovascular disease, stroke, and mortality. Mobile health (mHealth) interventions 

are emerging as a promising solution for hypertension management, offering tools for 

remote monitoring, patient engagement, and data tracking. This scoping review aims 

to map the existing literature on mHealth interventions for hypertension, highlighting 

key trends, research gaps, and implications for clinical practice and future research.

Objective

This scoping review aims to map the breadth of literature on mHealth interventions 

for hypertension management, focusing on implementation (feasibility, acceptability, 

adoption), effectiveness, and health outcomes. Specifically, it seeks to identify the 

types of mHealth interventions used, implementation strategies across various set-

tings, barriers and facilitators, and associated health outcomes.

Methods

This review will consist of a systematic literature search of databases such as 

PubMed, Scopus, Cochrane Library, Google Scholar, Web of Science, EBSCOhost, 

and EMBASE, augmented with grey literature, in accordance with the methodolog-

ical framework developed by Arksey and O’Malley and improved by Levac et al. 

The study will be chosen using a two-phase screening procedure, and the Mixed 

Methods Appraisal Tool (MMAT) will be used to evaluate the study’s quality. Study 
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characteristics, population information, intervention descriptions, results, and import-

ant findings will all be captured during data extraction.

Results

The review will identify the types of mHealth interventions, assess their effectiveness 

in blood pressure control, and evaluate key implementation outcomes, including fea-

sibility, acceptability, and adoption as reflected by patient adherence, engagement, 

and satisfaction. Additionally, key research gaps will be highlighted, such as the need 

for long-term studies and diverse population representation.

Conclusion

This scoping review will provide a comprehensive overview of mHealth interventions for 

hypertension management, identifying effective strategies and highlighting areas for further 

research. The findings will inform healthcare providers, researchers, and policymakers on 

integrating mHealth technologies into hypertension care to improve patient outcomes.

Background

Hypertension, also known as high or raised blood pressure, is one of the most prevalent 
chronic diseases worldwide and is a significant contributor to cardiovascular (CV) mor-
tality [1]. The World Health Organization (WHO) defines hypertension as a condition in 
which blood vessels have persistently raised pressure, typically defined as systolic blood 
pressure (SBP) greater than or equal to 140 mmHg and diastolic blood pressure (DBP) 
greater than or equal to 90 mmHg [1,2]. Globally, hypertension affects more than 1.2 bil-
lion adults aged 30–79 years, with two-thirds residing in low-and-middle-income countries 
[1]. Alarmingly, about 46% of these individuals are unaware of their condition, highlighting 
a significant gap in hypertension management [3].

In Africa, the burden of hypertension is substantial, with an estimated 74.7 million 
individuals affected [4], the national pooled prevalence of hypertension in Ghana 
is approximately 30.3% (95% CI: 26.1–34.8%) [5]. The prevalence of hypertension 
is rising due to urbanization, lifestyle changes, and increasing risk factors such as 
obesity and sedentary behaviour [6]. However, awareness and control remain low, 
with many individuals undiagnosed and untreated [3]. In sub-Saharan Africa and 
other low- and middle-income countries, hypertension prevalence continues to rise, 
with recent estimates indicating prevalence rates of approximately 28–30% among 
adults in several countries, including Ghana. Despite this high burden, hypertension 
control rates remain low due to limitations in health system capacity, access to care, 
and continuity of long-term management. These contextual challenges underscore 
the relevance of scalable and resource-efficient interventions such as mHealth in 
low-resource settings [7]. The WHO emphasizes the need for innovative solutions 
to improve awareness, treatment, and control of hypertension, particularly in under-
served populations [8].
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mHealth technologies which include mobile applications and telemedicine, have emerged as promising tools for 
addressing various health challenges, including chronic disease management like hypertension. mHealth involves the use 
of mobile devices such as smartphones, tablets, and wearable sensors to support medical and public health practices [9]. 
The ubiquity of mobile technologies has opened new avenues for patient engagement, real-time monitoring, and personal-
ized health management strategies, making it a cost-effective and accessible approach, especially in resource- 
constrained settings [10].

For hypertension management, mHealth interventions include applications that provide medication reminders, pro-
mote lifestyle modifications, track blood pressure readings, and facilitate communication between patients and healthcare 
providers [11]. Such interventions have the potential to improve adherence to antihypertensive medications, encourage 
healthy behaviours, and enhance patient-provider interactions, leading to better blood pressure control and health out-
comes [12].

Studies have shown that mHealth interventions can lead to significant reductions in blood pressure and improve overall 
health outcomes [13]. For instance, several studies have indicated that mHealth applications could effectively support 
self-management of hypertension by providing reminders for medication, educational resources, and direct communica-
tion with healthcare providers [14,15]. Similarly, a randomized controlled trial in Nigeria and Ghana demonstrated that 
mHealth interventions significantly reduced systolic blood pressure among hypertensive patients, suggesting that such 
technologies can play a crucial role in managing hypertension in sub-Saharan Africa [14]. However, despite the growing 
interest in mHealth solutions for hypertension, the implementation of these interventions and their associated outcomes 
vary across different settings and populations.

To date, there is limited comprehensive scoping review synthesis of the evidence surrounding the implementation of 
mHealth interventions specifically targeting hypertension management. A search in the literature shows several systematic 
reviews and meta-analysis on mHealth application for hypertension, and a few scoping reviews [16–18]. Scoping reviews 
are essential to map the breadth and scope of available literature on a broader topic, identifying key concepts, gaps, and 
types of evidence [19]. Although existing systematic and scoping reviews of mHealth interventions for hypertension largely 
focus on effectiveness and clinical outcomes, evidence on implementation processes, context, feasibility, and sustain-
ability remains limited. This scoping review addresses this gap by mapping implementation-related evidence alongside 
effectiveness to identify intervention types, strategies, barriers, and facilitators, and to inform future research, policy, and 
scalable hypertension management practice.

Method

This scoping review is part of a PhD study and follows Arksey and O’Malley’s methodological framework, as refined by 
Levac et al. [19], to provide a systematic and comprehensive mapping of the literature. The framework involves five key 
stages: i) identifying the research questions, ii) identifying the relevant studies, iii) selecting relevant studies, iv) charting 
the data, collating, summarizing, and v) reporting the results/findings. This approach will ensure a systematic mapping of 
the available evidence on the implementation of mHealth interventions for hypertension management and outcomes. We 
will use Covidence for article screening, import and de-duplicate citations using EndNote, manage and export data via 
Excel or statistical software, and conduct qualitative analysis using NVivo, thereby covering all major data- 
management and review-analysis phases. The scoping review will be conducted over an extended and phased timeline 
to ensure methodological rigor. Title and abstract screening will be undertaken over approximately 6–8 weeks, followed 
by full-text screening over 4–6 weeks. Data extraction and quality appraisal will be conducted concurrently over a further 
6–8 weeks. Data synthesis and reporting will then be completed over 4–6 weeks. The review process is expected to span 
approximately 4–6 months, which is considered realistic given the anticipated volume of records and the complexity of 
screening, extraction, and synthesis.

No formal ethics approval was required because the study used only publicly available, published literature.
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Step 1: Identifying the research question

The main research question: What evidence exists on the implementation of mHealth interventions for hypertension man-
agement and their associated health outcomes? In this review, “implementation” is conceptualised using an implementa-
tion science perspective. Specifically, the review focuses on implementation outcomes such as feasibility, acceptability, 
adoption, fidelity, sustainability, and scalability of mHealth interventions for hypertension management, rather than merely 
describing the existence of implemented interventions.

Studies involving participants with multiple conditions (e.g., diabetes and hypertension) will be included if the mHealth 
intervention explicitly targets hypertension management as a primary objective. Studies will be excluded if hypertension is 
only mentioned as a background or secondary condition and the mHealth intervention primarily targets another disease or 
health outcome. The eligibility criteria for study inclusion and exclusion are summarised in (S1 Table).

Sub-questions include:

1.	What types of mHealth interventions or tools have been implemented to manage hypertension?

2.	What strategies have been used to implement these interventions across different settings?

3.	What are the reported facilitators and challenges and/or barriers to the implementation of mHealth interventions for 
hypertension management?

4.	What health outcomes (e.g., blood pressure control, medication adherence, and lifestyle changes) have been associ-
ated with the implementation of these interventions?

Step 2: Identification of the relevant studies

We will perform a thorough literature search using a variety of databases and sources in order to fully compile the body 
of knowledge regarding mHealth interventions for the management of hypertension. MEDLINE (PubMed), the Cochrane 
Library, Scopus, Google Scholar, Web of Science, EBSCOhost (PsycINFO and CINAHL), and EMBASE are among the 
key databases that we will search. Because of their thorough coverage of the medical, psychological, and healthcare 
literature, these databases will be chosen to ensure that our review includes a broad variety of pertinent publications on 
mHealth therapies for hypertension.

To ensure a comprehensive and inclusive search, grey literature sources will be reviewed in addition to these core 
databases. Grey literature sources will be searched to identify additional relevant peer-reviewed studies and contextual 
information; however, only peer-reviewed journal articles will be included in the final synthesis. In addition to bibliographic 
databases, selected organizational websites and repositories will be searched to identify relevant peer-reviewed publica-
tions and contextual materials. These will include the World Health Organization (WHO), the Centers for Disease Control 
and Prevention (CDC), the Global Digital Health Network, the World Bank, and national Ministry of Health websites in low- 
and middle-income countries. Conference proceedings and publication repositories of major digital health and cardiovas-
cular forums, such as the Global Digital Health Forum, mHealth Summit, World Congress of Cardiology, and International 
Society of Hypertension, will also be searched to identify eligible peer-reviewed outputs, country-level institutional repos-
itories for Ghana and sub-Saharan Africa, and conference portals for major digital health and hypertension. This method 
guarantees that the review includes all of the available data on mHealth technology in the treatment of hypertension and 
helps to reduce publication bias.

To strengthen transparency and reproducibility, we will include the complete, finalized search strategies for all data-
bases in the protocol’s appendix. These will show exact Boolean strings, search fields, limits, and dates of execution, in 
line with reporting best-practice standards such as the PRISMAP checklist. The search phrases will cover important ideas 
that are essential to this review, such as wearable technology, telehealth, mHealth, mobile applications, hypertension, and 
text messaging.
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Finding research on hypertension will be made easier with the inclusion of the main search keyword, “hypertension.” 
A wide range of digital health tools will be covered by terms like “mobile health,” “mHealth,” “mobile applications,” “tele-
health,” “text messaging,” and “wearable devices.” To filter studies that address the particular context of interest, these 
terms will be coupled with “hypertension management”. The search will be narrowed using Boolean operators (AND, OR), 
which will include studies that satisfy the inclusion criteria and omit those that don’t.

For each database, we will adapt the search approach to take use of its distinct features and indexing methods. Cus-
tomizing keywords and MeSH terms to match the thesaurus and indexing terms of each database will be part of this 
adaption.

The search strategy was developed in consultation with an academic librarian. The finalized PubMed search strategy 
is presented within the main text, and equivalent database-specific adaptations will be applied for other databases (e.g., 
Scopus, Web of Science, EMBASE, and Cochrane Library) by modifying controlled vocabulary and indexing terms while 
retaining the same conceptual structure and Boolean logic. Full search details, including dates of execution and limits 
applied, will be reported in the final review. The keywords for the search are to include terms such as “hypertension,” 
“mHealth,” “blood pressure control,” “self-management,” “patient engagement,” and “intervention effectiveness.” These 
terms will be searched as both keywords in titles, abstracts, and/or subject headings (e.g., MeSH terms) to capture rele-
vant studies. Retrieved articles will undergo screening based on titles, abstracts, and indexed terms. All records retrieved 
from each database will be imported into EndNote, a reference management software, which will aid in record manage-
ment, article tracking, and compiling a reference list for the final review report. Following evaluation of pilot searches, 
search #2, #6 and #10 have been selected as the primary base strategies for finalisation, and will be adapted for other 
databases with additional limits (publication date, language, LMIC context). S2 Table summarises preliminary search 
strings tested in PubMed, including keywords, Boolean operators, search dates, and the number of records retrieved for 
each strategy.

Step 3: Selection of eligible studies

There will be two screening stages during the article evaluation process. First, two reviewers SEV (PhD candidate in 
Public Health with training in systematic and scoping review methodology and digital health research) and MAM (PhD, with 
expertise in evidence synthesis and health systems research) will independently screen titles and abstracts of all retrieved 
citations against minimal inclusion criteria. Second, the full texts of citations deemed potentially relevant by one or both 
reviewers will be retrieved and evaluated in full. To ensure consistent application of the eligibility criteria, the two reviewers 
will independently screen records. A third reviewer will be selected from a pool of senior faculty members in the Institute 
of Health Research, who have expertise in digital-health evaluation but were not involved in developing the protocol. The 
third reviewer will be engaged to adjudicate any disagreements between the first two reviewers, ensuring an independent 
assessment. Before full screening, a pilot screening exercise will be conducted on a random sample of approximately 10% 
of retrieved records. This pilot phase will be used to refine the eligibility criteria, ensure consistent interpretation between 
reviewers, and calibrate the screening process. Any ambiguities identified during the pilot screening will be discussed 
and resolved before proceeding to full screening. Article screening will be conducted using Covidence systematic review 
software to facilitate independent title/abstract and full-text screening, record management, and resolution of reviewer dis-
agreements. EndNote will be used for reference management and removal of duplicate records prior to screening.

Inter-rater reliability between the two reviewers will be assessed using Cohen’s kappa statistic (κ). A kappa value of 
κ ≥ 0.60 will be considered indicative of substantial agreement. Discrepancies will be discussed and resolved through con-
sensus, with involvement of a third reviewer when necessary [20].

After that, a team member will review the article titles and abstracts to pick out those that don’t fit the eligibility require-
ments specified in the protocol’s second step. The titles and/or abstracts that satisfy the inclusion requirements will be 
used to retrieve the full-text publications.
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Until a consensus is reached, or by the determination of a third reviewer, if necessary, disagreements regarding 
the study eligibility of the sampled articles will be considered between the two reviewers. The selection of studies 
for this review will be reported using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) flow chart (S1 Fig) [21], which outlines the detailed search, screening, eligibility assessment, and inclusion 
process.

Quality assessment

The Mixed Methods Appraisal Tool (MMAT), Version 2018, will be used to evaluate the quality of the research that are part 
of this scoping review. By taking into account elements including research relevancy, design, methodological sufficiency, 
data collection procedures, data analysis, and conclusions, this tool will assess each study’s methodological rigor. While 
no studies will be excluded based on methodological quality (as is typical for a scoping review), we will conduct a basic 
appraisal of study quality/risk of bias and use these findings to contextualize our synthesis, highlighting how methodologi-
cal limitations may affect interpretation and mapping of evidence.

Consistent with scoping review methodology, methodological quality will not be used as an exclusion criterion. Instead, 
findings from the quality appraisal will be used to contextualise the synthesis by highlighting common methodological 
strengths and limitations across the included studies. Quality considerations will be discussed narratively alongside the 
results to aid interpretation of the evidence base, rather than to assess risk of bias at the individual study level or to weight 
study findings.

We will use the Mixed Methods Appraisal Tool (MMAT) for a qualitative description of methodological quality rather than 
calculating a composite percentage score. Each study will be assessed against MMAT’s criteria and classified using quali-
tative, based on the pattern of criteria met. The quality assessment will inform the interpretation and discussion of findings, 
including identifying potential bias or areas of methodological weakness, but will not be used to exclude studies or gener-
ate numerical ranking. MMAT will be treated independently in extraction and synthesis, with results clearly reported and 
integration issues discussed.

Since the goal of this scoping review is to map the body of existing literature thoroughly, the quality appraisal will not 
be used as an exclusion criterion. But by evaluating quality, we may spot potential weak points in the research, point out 
gaps in solid data, and provide suggestions for more research. To promote openness and aid in a better comprehension of 
the advantages and disadvantages of the included research, the quality evaluation results will be displayed in a summary 
table.

Step 4: Charting the data

Data charting form will be developed to facilitate the extraction of relevant data from the studies included in this scoping 
review on hypertension management using mHealth interventions. The data charting form would include implementation 
science framework domains (RE-AIM and CFIR), thus the Reach, Effectiveness, Adoption, Implementation, and Mainte-
nance (RE-AIM) framework and key domains of the Consolidated Framework for Implementation Research (CFIR). These 
frameworks will guide the extraction of implementation-related data, intervention characteristics, inner and outer setting 
factors, implementation processes, and contextual barriers and facilitators (CFIR).

1.	 Study Characteristics: Details including author names, publication year, country of origin, and study design.

2.	 Studies employing multiple designs (e.g., randomized controlled trials with embedded qualitative components or 
mixed-methods studies) will be treated as single studies and classified according to their overall study design. 
Data from each methodological component will be extracted and charted separately where relevant (e.g., quan-
titative outcomes and qualitative implementation insights) to ensure that all relevant evidence is captured without 
double-counting.
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3.	 Population Details: Information on participant demographics, sample size, and any hypertension-specific characteris-
tics (e.g., severity, comorbidities).

4.	 Description of mHealth Intervention: Type of digital technology used (e.g., mobile app, SMS-based reminders and 
wearable devises), key features and functionalities (such as blood pressure monitoring, medication reminders), and 
the intended user group (e.g., hypertensive patients, healthcare providers).

5.	 Intervention duration and intensity – We will capture the total length of exposure (e.g., number of months the app was 
used), session frequency or reminder frequency, and overall dose of the intervention. Evidence shows that both dura-
tion and dose can significantly moderate outcomes.

6.	 Theoretical frameworks used – We will chart which behaviour change or implementation science theories (e.g., Health 
Belief Model, Technology Acceptance Model, COM-B model) underpin each intervention, thereby enabling analysis of 
whether theory-guided apps show differential implementation or outcome success.

7.	 Cost or resource requirements – We will include data on resource use (devices, data costs, training time, staffing) and 
cost-effectiveness when available, recognizing that feasibility and scalability depend on resource intensity.

8.	 Equity considerations – We will record whether each study reports on access by socio-economic, age, gender, digital 
literacy or rural/urban subgroups, to analyse whether mHealth apps are reaching underserved groups.

9.	 Data security/privacy measures – We will document whether interventions included features such as encryption, data 
minimisation, authentication, user consent modules or regulatory compliance, given the rising concerns about data 
privacy in mHealth.

10.	Outcomes Measured: Primary and secondary outcomes such as changes in blood pressure, adherence to medica-
tion, self-monitoring practices, user satisfaction, and continuity of care.

11.	 Key Findings and Conclusions: Insights into implementation strategies, effectiveness, user satisfaction, policy and 
guideline usability, as well as ethical, legal, or social considerations. Barriers, challenges, and facilitators relevant to 
mHealth use in hypertension management will also be documented.

The data extraction form will be refined as needed based on feedback from two independent reviewers to ensure it 
effectively captures all necessary data for addressing the research question. To maintain consistency and accuracy, the 
form will be piloted by the reviewers on a random sample of 10% of the included studies. This piloting process will help 
identify any necessary adjustments to the extraction form, ensuring it is comprehensive and suitable for the scope of 
this review. We will integrate a pilot screening phase using a small sample of citations to calibrate eligibility criteria and 
reviewer alignment before full screening begins.

Step 5: Collating, summarising, and reporting the results

The findings of this scoping review will be collated, summarized, and reported using a structured approach based on 
the framework established by Arksey and O’Malley recommended by Levac et al. but for this scoping review, we will not 
include the optional sixth stage (“stakeholder consultation/knowledge-user engagement”) methodological framework, 
since our focus is on mapping published evidence rather than engaging external stakeholders [19]. Although Arksey and 
O’Malley’s framework includes an optional sixth stage involving stakeholder consultation, this stage will not be undertaken 
in the present scoping review. The primary aim of this review is to systematically map and synthesise published evidence 
on mHealth interventions for hypertension management. Stakeholder engagement with patients, clinicians, and policy-
makers is planned for subsequent phases of the broader PhD project, where findings from this scoping review will inform 
intervention design, implementation, and contextual adaptation.
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Initially, all extracted data will be systematically organized to facilitate analysis. This will include creating a descriptive 
summary of key study characteristics such as authorship, publication year, country of origin, study design, population, and 
the type of mHealth interventions examined. Studies will be grouped according to thematic categories identified during 
data extraction to provide an overview of the research landscape related to hypertension management through mHealth 
interventions.

Data summarization will encompass both quantitative and qualitative analyses. Quantitative summaries will involve 
basic descriptive statistics, including the number of studies categorized by study type, geographic location, patient popu-
lation, and intervention types. This approach will help to outline the scope and nature of the existing literature. Qualitative 
synthesis (thematic analysis procedures): We will use a hybrid inductive-deductive thematic analysis: initial codes will 
be informed by theory and prior research, while remaining open to new themes emerging from the data; two indepen-
dent coders will conduct the analysis using NVivo software, and methodological rigor will be ensured through reflexivity 
journals, peer debriefing, and transparent reporting of analytic decisions as described by Braun and Clarke [22]. This will 
include examining trends in mHealth technologies, implementation barriers, facilitators of successful interventions, and 
reported outcomes related to hypertension control and patient engagement [22,23]. The review will also assess temporal 
trends by grouping studies by publication period to examine how mHealth interventions for hypertension, including inter-
vention types, implementation strategies, and outcomes, have evolved over time in response to technological advances 
and changing healthcare contexts.

The final report of the scoping review will adhere to the PRISMA-P guidelines, which provide a standardized framework 
for reporting scoping reviews [21]. The results will be presented in a narrative format supported by tables and figures 
to illustrate the distribution and characteristics of the included studies. Additionally, the review will highlight gaps in the 
current literature, offering insights into areas needing further investigation. The discussion will address how the findings 
enhance understanding of mHealth interventions in hypertension management and their implications for clinical practice, 
policy, and future research.

Discussion

This scoping review aims to provide a comprehensive mapping of the existing literature on mHealth interventions for 
hypertension management. By systematically identifying and analysing the range of interventions, study designs, and out-
comes [19] the review will contribute to a deeper understanding of how mHealth technologies are used to manage hyper-
tension. This understanding is essential for healthcare professionals, researchers, and policymakers to identify effective 
strategies and inform the development of new interventions [21].

The review’s findings are expected to have a significant effect in several fronts. For clinicians, it will offer insights into 
the current state of mHealth interventions and their effectiveness in managing hypertension. By highlighting successful 
interventions and common features, the review may guide clinical practice and support the integration of mHealth tech-
nologies into routine hypertension care [24]. For researchers, the review will identify gaps in the current literature and 
suggest areas for further investigation, potentially leading to more targeted research efforts and the development of new, 
innovative mHealth solutions [25].

One of the key contributions of this scoping review will be to highlight gaps in the existing literature and suggest  
directions for future research. For instance, if the review identifies a lack of studies on the long-term effects of mHealth 
interventions, this will signal a need for longitudinal research to evaluate the sustainability of these interventions [26]. Addi-
tionally, if the review reveals a gap in research involving diverse populations, it will highlight the importance of including 
underrepresented groups in future studies to ensure that mHealth interventions are broadly applicable and equitable [27]. 
Although several systematic reviews and meta-analyses have examined mHealth interventions for hypertension, particu-
larly in relation to engagement, usability, and clinical efficacy, such reviews have largely focused on app features and user 
engagement. For example, a systematic review by Cao et al. explored engagement and interactivity in mHealth apps for 
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hypertension self-management but did not comprehensively examine broader implementation outcomes such as adoption 
contexts, sustainability, equity, cost, and scalability, which are central to the present scoping review [28].

Furthermore, the review will provide a foundation for developing standardized frameworks for evaluating mHealth 
interventions. This can facilitate the comparison of different studies and the establishment of best practices for the design, 
implementation, and assessment of mHealth technologies in hypertension management [21,22]. Due to language barriers 
and limitations in translation resources, this review will include only studies published in English; we acknowledge that this 
may lead to the omission of relevant evidence published in other languages and may introduce language-related bias.

Conclusion

In conclusion, this scoping review protocol aims to systematically map the literature on mHealth interventions for hyperten-
sion management. Through a comprehensive search and rigorous selection process, the review will provide insights into 
the effectiveness, challenges, and opportunities of integrating mHealth tools into hypertension care. The findings will guide 
future research, policy-making, and clinical practice, supporting the development of innovative and scalable solutions to 
improve hypertension management, particularly in resource-limited settings.
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