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Abstract

(1) Background: Hypertension is a prevalent chronic condition requiring sustained self-
management to prevent complications; however, long-term adherence to monitoring,
medication, and lifestyle modification remains suboptimal. Mobile health (mHealth) tech-
nologies, supported by cloud-based connectivity, offer scalable platforms for structured
remote monitoring and patient engagement. This study aimed to design, develop, and
validate MyHTCare, a user-centered mHealth application for comprehensive hypertension
self-management and connected remote monitoring. (2) Methods: An Agile-based, three-
iterative development framework was adopted, incorporating clinical recommendations
and inputs from patients, caregivers, and physicians. The application was developed using
Flutter and integrated with Cloud Fire store to enable secure cloud-based data storage and
real-time synchronization. Core modules included blood pressure tracking, medication
reminders, infographic-based lifestyle education, and automated clinical alerts. Content
validation involved 10 experts (clinicians and IT professionals) and 30 end users (adults
with hypertension or caregivers). Usability was assessed using a pre-tested structured ques-
tionnaire, and educational materials were evaluated using the Patient Education Materials
Assessment Tool for Audiovisual Materials (PEMAT-A/V). (3) Results: End-user validation
demonstrated high usability, with mean scores ranging from 4.4 to 5.0 on a 5-point scale.
Educational materials achieved 100% actionability and 92–100% understandability. Expert
evaluation showed high ratings across usability domains, with acceptability scores exceed-
ing 70%. (4) Conclusions: MyHTCare demonstrated strong content validity and usability,
supporting further clinical evaluation to determine its effectiveness in improving blood
pressure control and self-management.

Keywords: hypertension; mHealth application; cloud-based monitoring self-management;
usability
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1. Introduction
Hypertension is a major global public health problem affecting nearly 1.28 billion

adults and is a primary modifiable risk factor for chronic kidney disease, cardiovascular
disease, stroke, and premature death [1–3]. Its prevalence continues to rise due to popula-
tion aging and increasing risk factors such as obesity, physical inactivity, and unhealthy
dietary practices, contributing substantially to the global healthcare burden [4,5]. Despite
the effectiveness of medications, control of blood pressure remains poor due to therapeutic
passiveness, non-adherence, and limited patient engagement in lifestyle modifications and
monitoring [6,7].

Self-management plays a critical role in hypertension control through lifestyle modifi-
cation, medication adherence, self-monitoring, and patient education [8]. Recent studies
demonstrate that mHealth applications can support hypertension self-management by
providing tailored education, self-monitoring tools, reminders, social support features and
remote connectivity through widely accessible smartphone technologies [9–11]. Such inter-
ventions may improve blood pressure control, adherence, health outcomes, and continuity
of care [12–14]. Cloud-based mHealth platforms enable real-time data storage, synchroniza-
tion, and remote accessibility, thereby enhancing continuity of care and scalability within
resource-constrained settings. However, many existing applications lack contextual adap-
tation, structured validation, cultural relevance, and integration of user-centered design
principles [13–15].

Systematic reviews and randomized trials have shown that mHealth interventions can
improve blood pressure control, medication adherence, self-management behaviors, and
health knowledge among individuals with chronic diseases [14,16]. mHealth technologies
are particularly valuable in low- and middle-income countries (LMICs) and geographically
underserved areas, where they can support cost-effective remote monitoring, education,
adherence, and continuity of care despite limited healthcare access [17].

However, developing mHealth applications for hypertension management requires
systematic validation to ensure that the content is accurate, evidence-based, contextually
relevant, and user-centered. Expert validation is essential for establishing scientific credi-
bility, ensuring usability, and improving applicability within the intended healthcare set-
ting [14,18]. Despite the growing availability of hypertension mHealth applications, many
existing platforms remain commercially oriented, inadequately validated, and developed
without sufficient clinical or end-user involvement. Several applications also lack cultural
adaptation, age-friendly usability features, and contextual relevance for LMIC healthcare
settings [11,16]. This gap is particularly pronounced in LMICs, which bear a significant
portion of the global hypertension burden yet are often underserved by digital health
solutions primarily designed in high-income contexts [19]. In response to these limitations,
MyHTCare was developed as a culturally adapted, user-centered, and expert-informed
mHealth application for hypertension self-management in LMIC community settings.

Therefore, this study aimed to design, develop, and systematically validate the My-
HTCare mHealth application for hypertension self-management. The study specifically
evaluated the application’s informational content, contextual relevance, usability, under-
standability, applicability, and overall validity for hypertension care and follow-up man-
agement among the target population.

The application was designed to support comprehensive hypertension management
through medication adherence, lifestyle modification, dietary management, exercise, stress
management, and self-monitoring strategies, as evidence suggests that lifestyle interven-
tions significantly contribute to blood pressure reduction [20].
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2. Materials and Methods
Study Design and Ethical Considerations:
This usability validation study was conducted as part of a larger randomized con-

trolled trial aimed at developing and evaluating the “MyHTCare” mHealth application for
comprehensive hypertension self-management and remote monitoring among community-
dwelling adults. The study was approved by the Kasturba Hospital & Kasturba Medical
College institutional ethics committee (IEC No: 587-2021), and the study was registered
prospectively under the Clinical Trial Registry of India (CTRI/2022/03/041544).

Written informed consent was obtained from all participants prior to participation in
the study. Data confidentiality was maintained throughout the study and participants were
informed that their health-related information would be collected and stored only for study
purposes. Furthermore, the collected information was not shared with any organizations
or commercial entities. All protected health information was stored on password-protected
and encrypted servers accessible only to the research team.

Framework Development:
The development process followed an Agile-based system development life cycle

(SDLC) and user-centered development approach, consisting of three iterative phases:
(1) Requirements Analysis, (2) Design and Development, (3) Quality Assurance Testing
and Deployment.

1. Requirements Analysis

The initial phase of MyHTCare development focused on defining core content and
functions through a comprehensive review of hypertension management guidelines (e.g.,
WHO, American Health Association) [21,22]. An in-depth review of existing mHealth
solutions and user input guided the design. Focus group discussions with 34 partici-
pants (27 patients and 7 caregivers) explored user preferences, while interviews with
nine physicians (5 general practitioners and 4 cardiologists) captured clinical perspectives
and requirements.

The app framework’s key domains are: medication adherence via reminders; lifestyle
resources with customized instruction on diet and exercise; and blood pressure monitoring
with graphical trends of blood pressure, pulse, and BMI. For continued care, the app
includes physician consultations. Modules on warning signs were given priority due to the
high risk of stroke and comorbidities [23]. The content was further customized for LMIC
settings by including feasible lifestyle changes and affordable dietary techniques according
to end-user requirements. Feedback obtained from patients, caregivers, and physicians
was iteratively incorporated into the application design to improve navigation, educational
content presentation, language simplicity, reminder functionality, and overall usability
prior to final validation.

2. Design and Development

A multifaceted team of software engineers, cardiologists, general practitioners, and a
health information management professional collaborated to convert the requirements into
both high- and low-level designs. Based on standard hypertension management guidelines,
the User Interface (UI) and User Experience (UX) were created using big fonts, bold color
schemes, clear graphics, and easy navigation [24,25].

A Minimum Viable Product (MVP) was created utilizing React JS version 18.3.1 and
the Agile methodology in order to minimize risk, manage expenses, and get early user
input. MyHTCare version 1.3 was developed for the Android platform using Flutter
version 3.24 and Dart version 3.5. Cloud Firestore handled data storage, authentication,
and synchronization between the patient application and the provider’s portal.

The application included two interconnected modules:
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• A secured web-based admin portal that allowed healthcare providers to monitor
patient progress and modify treatment plans.

• An Android app for remote monitoring and self-management that connects with patients.

The key features included:

(a) Blood pressure monitoring (manual entry);
(b) Weight, height, and BMI tracking;
(c) Medication reminders;
(d) Physical activity (step count);
(e) Weekly and monthly graphical reports of blood pressure and weight that can be shared

in PDF format;
(f) Abnormal warning alerts;
(g) DASH diet plan;
(h) Health Education Materials.

Participants were informed about standardized blood pressure measurement pro-
cedures during application orientation. General instructions regarding adequate rest,
seated positioning, arm placement at heart level, and avoidance of conversation during
measurement were displayed each time the application was opened to promote accurate
self-monitoring and recording.

Both Kannada and English were supported by the app’s design in order to improve
regional accessibility. To ensure data security, all protected health information (PHI) was
maintained on password-protected encrypted servers in compliance with applicable data
protection regulations.

3. Quality Assurance (QA) Testing and Deployment

To identify and address bugs, usability problems, and performance gaps, diversified
testing was conducted. Data safety, seamless synchronization, and reliable performance
across various Android versions were ensured through security, integration, and unit
testing. Following quality control, the application was made available for testing. Formal
technical verification and functional testing were conducted during application develop-
ment to ensure application stability, security, and performance, whereas the present study
primarily focused on content validation, usability, understandability, actionability, and
end-user acceptance evaluation.

Usability and Content Validation
The PEMAT–A/V (Patient Education Materials Assessment Tool—Audio/Visual) and

a structured pre-tested questionnaire were used to evaluate the application’s usability,
quality, understandability, and actionability.

- Usability Evaluation

A structured questionnaire consisting of 11 items for experts and 14 items for end
users was developed specifically for this study to assess the usability and overall quality of
the application. The questionnaire items were developed based on the study objectives,
usability domains identified from existing literature, and expert recommendations. Prior to
implementation, the questionnaire underwent content review by 10 professionals to assess
the clarity, relevance, and adequacy of the items. Pilot testing was conducted among a
small group of participants to identify ambiguities and improve comprehensibility before
final administration. Internal consistency reliability was assessed using Cronbach’s alpha,
which demonstrated acceptable reliability (α = 0.78).

Purposive sampling was used to recruit 10 experts (physicians, cardiologists, software
developers, and health information specialists) with more than five years of professional
experience, and 30 hypertensive end users from RMCW (Adults aged 18–60 years diagnosed
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with hypertension, having Android smartphones with internet access, and willing to
participate in the usability evaluation). Individuals with cognitive or visual impairments
were excluded.

Experts were approached individually and, upon consent, provided written informed
consent. After evaluating the application, they were requested to fill out the usability
questionnaire. Following a brief overview of the main functions of the application, end
users were given one month to use the application before completing the questionnaire.

- Validation of Educational Material

The PEMAT–A/V, a standardized instrument designed to evaluate the readability
and actionability of patient education materials delivered in audio-visual formats, was
used to validate the application’s instructional module. Expert consensus and field testing
support the validity of the PEMAT-A/V, which showed high internal consistency (Cron-
bach’s α = 0.87 for understandability and 0.78 for actionability) and moderate to excellent
interrater reliability (Kappa = 0.57).

Both laypersons and healthcare professionals can utilize the tool without any prior
formal training. Therefore, no systematic training was offered in this trial. Validators
were given a user guide explaining the scoring process and an overview of how to use the
MyHTCare app and complete the PEMAT-A/V assessment.

In addition to the PEMAT-A/V assessment, expert review, bilingual content design,
and usability evaluation among end users were incorporated during the development and
validation process to improve contextual relevance and overall usability of the application.

The two domains of the PEMAT-A/V are actionability (four items) and understand-
ability (13 items). Every item has a rating of either Disagree/Not applicable (0 points) or
Agree (1 point) [26]. The domain-specific percentage score is calculated as:

Percentage score =
Total Score × 100

Maximum Possible Score
(1)

Sample Size Considerations
A formal sample size calculation was not performed because this was an exploratory

preliminary usability validation study aimed at obtaining preliminary feedback regarding
the application’s usability, understandability, and feasibility. Previous research suggests
that 3–5 specialists are sufficient for usability validation [27] and pilot usability testing
with 15–20 participants can consistently identify most usability issues in digital health
applications [28]. Therefore, a sample of 30 hypertensive end users and 10 experts was
considered adequate for preliminary usability validation based on previous recommen-
dations for pilot usability studies and expert-based validation approaches. Overall, this
study used a simple and feasible approach to obtain practical feedback for improving the
MyHTCare application.

Statistical Analysis:
Data were analyzed using IBM SPSS Statistics version 24.0. Demographic character-

istics and usability-related variables were summarized using descriptive statistics. The
Shapiro–Wilk test was used to assess the normality of PEMAT-A/V score distribution,
which demonstrated significant deviation from normality. Therefore, actionability and
understandability scores are presented as medians with ranges. Cronbach’s alpha was
used to assess the internal consistency reliability of the usability questionnaire. As the
study primarily involved descriptive usability validation with a limited expert sample, no
inferential statistical analysis was performed.
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3. Results
3.1. Designing and Developing the Application

For qualitative input, the MVP for this app was developed and evaluated with two
domain experts and patients with hypertension. Users reported problems with navigation
and unclear instructional materials, which resulted in improvements in graphical reports,
easier navigation, and customizable reminders.

Testing identified minor technical issues and limited feature engagement, indicating
that system stability and user interaction were improved after iterative refinement. The
finished software enables patients to effectively manage their blood pressure, medications,
and lifestyle modifications due to its simple and intuitive interface. The five primary com-
ponents of the final application are Provider Integration, Lifestyle/Education, Reminders,
Monitoring, and Profile/Login credentials.

• Under the Profile/Login credentials and other modules section, users can access and
modify personal information (name, age, height, weight, and medical history) and
track health goals (a and b).

• In the Monitoring section, users can record blood pressure, pulse, and BMI, and view
graphical trends over time (c and d).

• The Reminders feature provides customizable alerts for medication adherence (e).
• The Lifestyle and Education module provides curated instructional materials and

reliable, evidence-based information on physical activity, stroke prevention, diet, and
warning signs that is tailored for LMIC and coastal areas, such as the DASH diet
plan (f).

• The Provider Integration module enables secure sharing of reports with doctors and
supports remote consultation via the backend system.

Together, these components form a comprehensive, patient-centered digital tool de-
signed to improve hypertension management and support self-care (Figure 1).

3.2. Evaluating the Application
3.2.1. End-User Usability and Acceptability Evaluation

After using MyHTCare for one month, thirty hypertension patients evaluated the
application. The average age was 47.07 ± 9.12 years, with 19 males (63.3%) and 11 females
(36.7%). The duration of hypertension was 9.03 ± 5.08 years on average (Table 1).

Table 1. Demographics of the end users (n = 30).

Mean ± SD

Age 47.07 ± 9.12

Gender

Male 19 (63.3%)

Female 11 (36.7%)

Duration of Hypertension (Years) 9.03 ± 5.08

A 14-item pre-validated questionnaire (Cronbach’s alpha = 0.78) was used to evaluate
the application’s quality and usability. A 5-point Likert scale ranging from “Strongly
Disagree” to “Strongly Agree” was used to score responses. The internal consistency of the
end-user scale was acceptable for an exploratory usability assessment.
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Figure 1. Screenshots of the MyHTCare application. (a) Profile/Login Page, (b) Track health
goals—Dashboard, (c) Remote monitoring features, (d) Graphical representation, (e) Medication
reminder, (f) Educational materials.

With mean values ranging from 4.4 to 5.0, participants reported high satisfaction
with MyHTCare (Table 2). Top-rated features included educational clarity (5.0 ± 0.2),
reminder usefulness (5.0 ± 0.2), navigation (4.9 ± 0.3), BP and BMI graphical representation
(4.9 ± 0.3), and bilingual support in English and Kannada (4.8 ± 0.4).

Participants reported high usability and acceptability scores across all evaluated
domains. These findings indicate that the MyHTCare application was perceived as easy
to use, accessible, and useful for supporting hypertension self-management. Consistently
high scores across domains indicate strong patient acceptability.
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Table 2. This is a table. End-user evaluation of the MyHTCare app: usability, feature performance,
and overall satisfaction (n = 30).

Items Strongly
Disagree Disagree Neutral Agree Strongly Agree Mean ± SD

The mHealth app is easy to use. - - - 8 (26.7%) 22 (73.3%) 4.7 ± 0.5

The app interface is user-friendly - - - 12 (40.0%) 18 (60.0%) 4.6 ± 0.5

The contents are easy to understand
in both English and the local

language
- - - 3 (10.0%) 27 (90.0%) 4.9 ± 0.3

The app’s various features are well
incorporated and can be used

effortlessly
- - - 5 (16.7%) 25 (83.3%) 4.8 ± 0.4

The app is customized to the
requirements of hypertension

management in terms of remote
monitoring and self-management

- - - 17 (56.7%) 13 (43.3%) 4.4 ± 0.5

BP measurement values can be
entered easily - - - 2 (6.7%) 28 (93.3%) 4.9 ± 0.3

The graphical chart helps to
monitor/control my BP on a

regular basis
- - - 6 (20.0%) 24 (80.0%) 4.8 ± 0.4

The BP chart can be easily shared
with my doctor/ - - - 1 (3.3%) 29 (96.7%) 5.0 ± 0.2

Step count helps me monitor my
physical activity on a regular basis - - - 9 (30.0%) 21 (70.0%) 4.7 ± 0.5

It is easy to add medicine details to
the app - - - 1 (3.3%) 29 (96.7%) 5.0 ± 0.2

The pill reminder reminds me to
take the medicine on time. - - - 12 (40.0%) 18 (60.0%) 4.6 ± 0.5

E-consultation feature helps me
connect with the healthcare provider

seamlessly
- - - 3 (10.0%) 27 (90.0%) 4.9 ± 0.3

I will use the mHealth app for
hypertension management - - - 7 (23.3%) 23 (76.7%) 4.8 ± 0.4

I will recommend others to use the
mHealth app - - - 8 (26.7%) 22 (73.3%) 4.7 ± 0.5

3.2.2. Inter-Item Correlation (End-Users)

The 14-item user acceptance scale inter-item correlation analysis demonstrated the
coefficients ranging from −0.52 to 0.80, which indicates variable levels of association
between items (Table S1). Moderate-to-strong positive correlations were shown by a
number of items, indicating significant connections between particular app characteristics.
For instance, there was the largest positive association (r = 0.80) between the e-consultation
feature (Item L) and the convenience of entering BP values (Item F). Similarly, the intention
to use the app (M) was substantially connected with the e-consultation function (L) (r = 0.60),
and the sharing of BP charts (H) was correlated with the content’s ease of understanding (C)
(r = 0.56). Additionally, the pill reminder (K) demonstrated a weak link with the simplicity
of entering medication details (J) (r = 0.23) and the user-friendly interface (B) (r = 0.31).

On the contrary side, several weak or negative associations were found, indicating that
the entire scale was not very homogeneous. Step count monitoring (I) and ease of use (A)
(r = −0.23), features included (D) and content that was easy to comprehend (C) (r = −0.15),
and customization of the app for managing hypertension (E) and the pill reminder func-
tion (K) (r = −0.52) were among the notable negative associations. Additionally, there
was a weak negative association (r = −0.08) between feature inclusion (D) and BP chart
sharing (H).
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Overall, while the scale displayed variability in item associations, clusters of moderate-
to-strong positive correlations point to potential subdomains within the construct of user
acceptance, particularly related to e-consultation, medication management, and graphical
monitoring features. Therefore, inter-item correlation analysis showed heterogeneous
relationships among items, with both positive and negative associations observed across
the scale.

3.2.3. PEMAT A/V (End-Users)

Thirty end users (mean age 47.07 ± 9.12 years; 40% female, 60% male) assessed
educational content using PEMAT-A/V.

All six sub-modules received high PEMAT-A/V scores for both understandability
and actionability. Five sub-modules achieved a median understandability score of 100%.
Sub-modules 4 and 5 ranged from 92% to 100%, indicating minor variability. Actionability
scores were consistently high, with a median of 100% across all sub-modules. All scores
were above the predefined threshold of 70% (Table S2).

PEMAT-A/V results indicated high understandability and actionability across all
educational sub-modules.

3.2.4. Expert Usability Evaluation

Ten experts evaluated the application. The mean age was 45.50 ± 5.5 years, with equal
gender distribution. The panel included cardiologists (30%), community medicine experts
(40%), and health information management specialists (30%). Mean professional experience
was 19.20 ± 8.8 years (Table 3).

Table 3. Demographics of experts (n = 10).

Mean ± SD

Age 45.50 ± 5.5

Gender

Male 5 (50.0%)

Female 5 (50.0%)

Profession

Cardiologist 3 (30.0%)

An 11-item usability questionnaire assessed usability and functionality. Mean scores
ranged from 4.4 to 5.0 (Table 4). Highest ratings were for educational content and clinical
usefulness (5.0), followed by e-consultation (4.9 ± 0.3), clarity of content (4.8 ± 0.4), and
ease of BP entry (4.8 ± 0.4). Interface design (4.4 ± 0.5) and feature integration (4.6 ± 0.5)
received comparatively lower scores.

Experts considered high usability and acceptability scores across evaluated domains
(well-designed, user-friendly, and clinically relevant tool for remote hypertension monitor-
ing and self-management).

Table 4. Expert evaluation of the MyHTCare app: usability, feature performance, and overall
satisfaction (n = 10).

Items Strongly
Disagree Disagree Neutral Agree Strongly Agree Mean ± SD

The mHealth app is easy to use. - - - 3 (30.0%) 7 (70.0%) 4.7 ± 0.5

The app interface is user-friendly - - - 6 (60.0%) 4 (40.0%) 4.4 ± 0.5
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Table 4. Cont.

Items Strongly
Disagree Disagree Neutral Agree Strongly Agree Mean ± SD

The app’s various features are well
incorporated and can be used

effortlessly
- - - 2 (20.0%) 8 (80.0%) 4.8 ± 0.4

The app is customized to the
requirements of hypertension

management in terms of remote
monitoring and self-management

- - - 4 (40.0%) 6 (60.0%) 4.6 ± 0.5

BP measurement values can be
entered easily - - - 5 (100%) 5.5

The graphical chart helps to
monitor/control my BP on a regular

basis
- - - 2 (20.0%) 8 (80.0%) 4.8 ± 0.4

The BP chart can be easily shared
with my doctor/ - - - 5 (100%) 5.0

Step count helps me monitor my
physical activity on a regular basis - - - 2 (20.0%) 8 (80.0%) 4.8 ± 0.4

It is easy to add medicine details to
the app - - - 1 (10.0%) 9 (90.0%) 4.9 ± 0.3

The pill reminder reminds me to
take the medicine on time. - - - 4 (40.0%) 6 (60.0%) 4.6 ± 0.5

E-consultation feature helps me
connect with the healthcare provider

seamlessly
- - - 1 (10.0%) 9 (90.0%) 4.9 ± 0.3

3.2.5. Internal Consistency and Inter-Item Correlation Results

The 11-item expert usability scale showed low internal consistency (Cronbach’s
alpha = 0.44), indicating limited reliability of the exploratory expert instrument.

To further assess scale properties, inter-item correlation analysis of the 9-item version
was performed (Table S3), with coefficients ranging from –0.67 to 0.67.

Moderate-to-strong positive correlations were observed between selected items. Pill
reminder (Item H) correlated with user-friendly design (Item B) (r = 0.67). Graphical BP
chart (Item E) and step count monitoring (Item F) showed a correlation (r = 0.38). Interface
usability (Item B) and feature integration (Item C) showed correlation (r = 0.41).

Negative correlations were observed between several items, including feature integra-
tion (C) and ease of use (A) (r = −0.33), customization (D) and pill reminder (H) (r = −0.67),
and customization (D) and e-consultation (I) (r = −0.27). Overall, despite the presence
of meaningful clusters, the low Cronbach’s alpha and inconsistent inter-item correlations
indicate the need for refinement of the user acceptance scale to improve reliability.

Inter-item correlation analysis indicated heterogeneous item relationships, and the
expert scale demonstrated low internal consistency in this exploratory assessment.

3.2.6. PEMAT A.V (Expert Evaluation)

All six sub-modules received high PEMAT-A/V scores. The first three sub-modules
achieved median understandability scores of 100%, while Sub-modules 4, 5, and 6 showed
median scores of 96%, 92%, and 92%, respectively.

Actionability scores remained consistently high, with a median of 100% across all
sub-modules. Some variability was observed, with minimum scores of 75% in select
sub-modules (Table S4).

Overall, Experts stated the educational material was very easy to comprehend and bene-
ficial. The higher the PEMAT-A/V scores, the better the understandability and actionability.
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PEMAT-A/V results indicated high understandability and actionability across expert
evaluations. Experts rated the educational material as clear and actionable across all sub-
modules. All scores were above the 70% threshold, indicating no major revisions were
required, with only minor qualitative refinements suggested.

4. Discussion
Hypertension is a significant public health issue, especially in LMICs, where frag-

mented healthcare systems, poor continuity of care, and inadequate chronic disease manage-
ment substantially contribute to poor blood pressure control. MyHTCare was developed to
improve hypertension self-management via culturally adapted mHealth platforms offering
educational resources, medication reminders, blood pressure tracking, and physician con-
nectivity in accordance with Indian EHR standards, to ensure data privacy, confidentiality,
and secure handling of patient information. It highlights the need for expert-driven content
and user-centered design in digital health interventions. The platform emphasizes action-
able educational content, enhancing patient empowerment and treatment adherence [29,30].
Positive user feedback on clarity and design suggests it may support long-term engagement
in managing blood pressure effectively [31,32].

Remote monitoring features of MyHTCare were well-received, especially for blood
pressure tracking and report sharing, demonstrating the effectiveness of digital monitoring
in enhancing care continuity [33,34]. However, this platform relies on manual self-entry for
blood pressure data rather than automated synchronization, which may lead to inaccuracies
and inconsistent monitoring but can accurately be described as a self-report-supported
remote monitoring system rather than a fully automated physiological monitoring. Future
integration with Bluetooth devices could enhance data reliability. The e-consultation
feature enabled real-time communication between patients and providers, supporting care
continuity, though the absence of peer-support mechanisms is physician connectedness
provided comparable supportive functionality observed in previous digital hypertension
interventions [35]. Implementing such digital health interventions in LMICs faces various
structural and socioeconomic challenges affecting scalability and effectiveness.

One major issue is digital literacy among older adults with hypertension, who may
struggle with smartphone monitoring systems. Despite MyHTCare’s user-friendly features
like simplified navigation and bilingual accessibility, large fonts, guided training, and
varying technological confidence can hinder engagement. Previous studies on mHealth
reveal that older age and low digital literacy impede use unless supplemented by sup-
port [36]. Preliminary assessment of digital readiness—covering smartphone literacy, alert
interpretation, self-monitoring, caregiver support, and cognitive or visual limitations—may
be crucial before implementing the application in various community settings. Moreover,
challenges such as unstable internet, high mobile data costs, and limited device avail-
ability in resource-constrained settings may affect sustained use of app-based systems.
Although MyHTCare enabled cloud synchronization and remote report sharing, long-term
engagement may still depend on affordability, internet reliability, and device accessibility,
consistent with findings from other LMIC digital health studies [37]. While initial usability
scores for MyHTCare are positive, long-term engagement often declines due to factors like
behavioral fatigue and notification desensitization. Thus, further longitudinal research is
needed to assess ongoing engagement in chronic disease management.

The study highlights the strengths of a user-centered design approach in develop-
ing the MyHTCare application, refined through qualitative feedback from patients and
physicians via interviews and focus groups. This alignment with participatory design
methodologies likely enhanced usability and contextual relevance, echoing findings from
similar mHealth studies [13,37,38].

https://doi.org/10.3390/digital6030062

https://doi.org/10.3390/digital6030062


Digital 2026, 6, 62 12 of 16

To ensure methodological rigor, MyHTCare was assessed using PEMAT-A/V for
understandability and actionability, alongside a custom usability and acceptance question-
naire. Previous studies show that multimedia education and tailored usability approaches
improve home-based hypertension management, especially among older and low-literacy
populations [39,40]. However, while these tools are effective for educating low-literacy
populations, the study acknowledges limitations in evaluating all aspects of mobile appli-
cation usability, scientific accuracy, and technical functionality. Thus, it emphasizes the
need for comprehensive assessments in real-world settings.

Data governance and ethical management of patient-generated health information
are important aspects in digital health implementation [41]. While MyHTCare employs
secure storage measures, issues like regulatory compliance, interoperability, and consent
management are increasingly important. Privacy concerns may affect user trust in digital
health systems. Furthermore, integration with electronic medical records is essential for
continuity of care. Scalability poses challenges for public healthcare systems. Although
physician connectivity and e-consultation were well received, large-scale implementation
may increase provider workload for monitoring patient data, alerts, and remote follow-up.
Resource-constrained health systems may therefore face challenges related to workforce
capacity, workflow integration, and digital infrastructure. Successful implementation
depends on adequate staffing, institutional support, and interoperable systems.

Compared with commercially available or minimally customized “no-code” plat-
forms, MyHTCare emphasized clinical relevance, contextual adaptation, and integrated
self-management support for LMIC settings [42]. Customized mHealth applications can
enhance hypertension self-management via education, medication support, and improved
patient-provider communication. However, challenges such as digital literacy, infrastruc-
ture, sustained engagement, interoperability, and system integration must be addressed for
successful long-term implementation. Future studies should focus on adherence, effective-
ness, scalability, and sustainability in different LMIC healthcare contexts.

Strengths and Limitations

Strengths:
(1) Development of the application informed by a qualitative needs assessment involv-

ing physicians and end users; (2) integration of multiple functional domains, including
clinical consultation support, remote monitoring, and self-management; (3) validation
using structured assessment tools and the PEMAT-A/V; and (4) contextual adaptation to
LMIC healthcare settings.

Limitations:
The relatively small sample size may limit the generalizability of the findings across

diverse populations and healthcare settings, particularly in LMIC contexts with varying
levels of health literacy, digital literacy, and accessibility. The present study was not
designed to evaluate clinical effectiveness or long-term hypertension outcomes. These
aspects will be evaluated in the subsequent phase of the study through a larger randomized
controlled trial. Potential regional bias may also affect broader applicability. Formal
construct validation and factor analysis of the usability questionnaire were not performed,
as the instrument was developed primarily for exploratory usability assessment in the
present study.

5. Conclusions
This study describes the development and validation of MyHTCare, a user-centered

mHealth application designed to support hypertension self-management. The applica-
tion demonstrated high usability, understandability, and acceptability among both pa-
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tients and experts, indicating its feasibility for real-world use. Guided by inputs from
patients and physicians, the application incorporated user-friendly design, infographic-
based educational content, medication reminders, lifestyle support modules, and remote
monitoring features.

Validation using pre-tested instruments and the PEMAT-A/V confirmed its under-
standability, actionability, and overall acceptability. The findings highlight the potential of
structured, user-informed mHealth tools to support hypertension self-management and
continuity of care in resource-limited settings.

Participants are currently being followed in a cluster-randomized trial to evaluate
long-term clinical effectiveness. These preliminary findings provide a foundation for
scalable and contextually adaptable mHealth interventions for hypertension management
in LMICs. Additionally, future iterations of MyHTCare may incorporate IoT-enabled blood
pressure monitoring devices to facilitate automated data capture and enhance real-time
clinical monitoring.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/digital6030062/s1, Table S1: Interim correlation matrix showing
relationships between variables A–N in the MyHTCare usability and feature evaluation study. Values
represent Pearson correlation coefficients; Table S2: Scores of PEMAT—AV for educational material:
End users (n = 30); Table S3: Interim correlation and internal consistency matrix showing relationships
between variables A–I in the MyHTCare usability and feature evaluation study. Values represent
Pearson correlation coefficients; Table S4: Scores of PEMAT—AV for educational material: Experts
(n = 10).
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