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Abstract

Background/Objectives: Rural and underserved adults face barriers to hypertension (HTN) self-
management, and in-person lifestyle education programs in academic medical settings may have
limited reach This pilot study evaluated a publicly available HTN self-management app
(i0S/Android) with respect to feasibility, perceived usefulness, user satisfaction, and user-entered
metrics relevant to HTN and lifestyle management. Methods: We conducted an internet-based,
single-arm pilot of a mobile app available in commercial app stores. Adults aged >19 years who
downloaded the free app and reported HTN self-enrolled via in-app registration and electronic
consent; no direct recruitment or compensation was provided. Outcomes included an in-app
questionnaire (HTN history, perceived BP status, concern, and a key self-management behavior) and
app engagement/health-entry data (registration counts; use of tracking features; distributions of user-
entered metrics). Results: From June 2020-July 2025, 819 users completed the in-app questionnaire;
five were excluded as spam (N=814). Responses clustered in 2021 (76.8%), and completion time was
brief (median 91 s; IQR 65-131). Most respondents reported hypertension for >2 years (57.3%; 21.5%
unsure). Perceived BP was “normal” (42.1%), “borderline” (24.8%), or “high” (15.2%), with 15.0%
unsure. For a key self-management behavior, only 21.8% reported measuring their blood pressure
“usually/always,” while 24.8% reported never measuring their blood pressure. More than half were
at least somewhat concerned about their BP (56.6%). Conclusions: In a largely rural, southeastern
context, this publicly available HTN app demonstrated feasible low-touch uptake and captured user-
entered self-management data, though sustained tracking occurred in a subset of users. Findings
support further pragmatic testing focused on engagement, equity, and integration into nurse-led care
workflows.

Keywords: hypertension; mobile health (mHealth); smartphone application; self-management; blood
pressure monitoring; patient engagement; rural health; underserved populations; nursing
intervention; feasibility study

1. Introduction

Hypertension remains highly prevalent and is a leading modifiable risk factor for cardiovascular
morbidity and mortality. Despite effective pharmacologic and lifestyle therapies, long-term control
is often limited by gaps in patient knowledge, inconsistent self-management behaviors, and barriers
to accessing ongoing education and support,challenges that are frequently amplified in rural and
underserved communities [1].

Mobile health (mHealth) applications have emerged as a scalable strategy to extend
hypertension education and self-management support beyond clinic visits. Randomized controlled
trials report that app-based interventions can improve hypertension knowledge, self-care behaviors,
medication adherence, and, in some studies, blood pressure outcomes [2-4]. However, systematic
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reviews note that evidence for hypertension mHealth apps is limited by high risk of bias and
heterogeneity in interventions and outcomes, which reduces confidence in reported effects [5}.

Persistent knowledge deficits may further hinder effective hypertension control. Only 9% of
patients reported knowing their target blood pressure in one study [6], and low understanding of
low-density lipoprotein (LDL) cholesterol targets has also been documented [7]. Nurse-led
educational interventions have demonstrated mixed but promising effects on knowledge and clinical
outcomes [8].

In a public academic medical setting serving rural and underserved communities, a state public
health-funded hypertension initiative identified an implementation challenge: in-person lifestyle
education classes had limited reach due to attendance barriers, underscoring the need for an
alternative delivery modality. In response, an interdisciplinary team developed a smartphone-based
platform (HYPE) to deliver evidence-based lifestyle education and self-management support that
could be accessed outside traditional clinic-based programming.

This pilot study was designed to evaluate a publicly available hypertension management app
(i0S and Android) with respect to feasibility, perceived usefulness, user satisfaction, and user-
entered metrics relevant to HTN and lifestyle management (e.g., BP, weight, activity, medications).
Overall, the app demonstrated feasible low-touch uptake and captured user-entered self-
management metrics, although sustained tracking was limited to a subset of users. Sustaining the
app required ongoing maintenance, security updates, and iterative platform changes that became
cost-prohibitive; future efforts may be supported through a sustainability plan that leverages
institutional IT support and grant/health-system partnerships, prioritizes a lean “maintenance mode”
feature set, and integrates the tool into existing digital health infrastructure to share costs across
programs.

2. Materials and Methods

Study Design and Setting

We conducted an internet-based, single-arm pilot evaluation of a publicly available
hypertension (HTN) self-management mobile application (i0S and Android) developed in a public
academic medical setting serving rural and underserved communities. To extend access to evidence-
based lifestyle education and self-management support outside clinic walls, an interdisciplinary team
developed the HYPE smartphone app through monthly, nurse-led meetings with app developers, a
clinical dietitian, and data analysts. App development began in 2019, and data collection ended in
2024.

Intervention: HYPE Mobile Application

The HYPE mobile application was previously distributed via public app stores; however, it is
no longer available for download at the time of manuscript preparation HYPE was a publicly
available hypertension self-management mobile application (iOS and Android) designed to combine
evidence-informed lifestyle education with practical tools for day-to-day tracking and goal setting.
The app opens to a Home screen with large, tile-based navigation that directs users to core features,
including Self Care (Learning Resources), Health Monitoring, My Medicines, and Be Active (Exercise
Videos), with an additional About Us tile for program information (Figure 1).

The app opens to a Home screen with large, tile-based navigation that directs users to core
features, including Self Care (Learning Resources), Health Monitoring, My Medicines, and Be Active
(Exercise Videos), with an additional About Us tile for program information (Figure 1).
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Figure 1. Home screen with tile-based navigation to Self-Care, Health Monitoring, My Medicines, Be Active, and
About Us.

Medication management is available through the My Medicines feature, which allows patients
to document medications (Figure 2).

MedicineS**

Figure 2. My Medicines feature accessed from the Home screen for medication documentation.
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The educational component is delivered through Self Care, where users can access written
learning modules (e.g., “Prevent High Blood Pressure” and “What is High Blood Pressure?”; Figure
3), and through Be Active, which provides exercise videos (e.g., stretching and chair-based activities;
Figure 4) to reinforce lifestyle strategies that support blood pressure control.

¢ Back Self Care

Prevent High Blood
Pressure

JUN 15, 2020
Read

What is High Blood
Pressure?

JUN 15, 2020

Read

Figure 3. Self-Care learning resources with written modules on blood pressure education.
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Figure 4. Be Active section with exercise video content (e.g., stretching and chair-based activities).

In parallel, the app supports self-monitoring and tracking through a “Today” dashboard and
longitudinal displays: the Today view summarizes recent entries for blood pressure, heart rate,
weight, and activity (Figure 5), while the Health Monitor view trends these measures over time
(Figure 6) and can also display values in list format (e.g., heart rate history; Figure 7). Patients can
enter new blood pressure readings through the tracking interface (e.g., via the Today/Blood Pressure
functions; Figure 5) and can document medications within the My Medicines section accessed from
the Home screen (Figure 2), supporting ongoing self-management and consistent tracking over time.
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Figure 5. Today dashboard summarizing recent entries and providing shortcuts for data entry (e.g., blood

pressure).
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Figure 6. Health Monitor view displaying longitudinal trends for blood pressure, heart rate, and weight.

Iterative Enhancements

Across the five-year grant period, the app was refined through iterative updates to improve
usability, support engagement, and enable evaluation using de-identified user-entered data. During
Year 2 of the HYPE app (FY22; July 1, 2021-June 30, 2022), the university center provided ongoing
maintenance support, focused on (1) updates to resolve production issues (bug fixes) and (2) keeping
the i0S and Android apps current with operating system releases. The agreement covered the Hype
Mobile App only; new enhancements beyond these maintenance tasks were out of scope and would
require a separate effort, and Tier 1 support was not included.

For Year 3 (Phase 3), planned work for the HYPE mobile app focused on adding data-access and
user-engagement enhancements and refining the user interface. Key deliverables included: (1) a data
dashboard that allows research team authorized users to download app data; (2) a new “Townhall”
tile added to the app home screen to provide in-app access to townhall videos (hosted via a YouTube
playlist); (3) an in-app user feedback prompt/notification to ask users, particularly those with low
engagement, why they are not using the app more frequently; (4) a Ul update to make the “Today”
page the default landing page to prioritize entering monitoring data and to adjust page labeling since
“Home” would no longer be the default; and (5) an instructional video demonstrating how to use the
app after sign-in, available both during onboarding and on-demand from the profile page.

Participants and Enrollment
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Adults aged >19 years who downloaded the free app from a commercial app store were eligible.
Enrollment was entirely remote and app-based: users created a single password-protected account
(one account per person), reviewed an electronic consent screen describing the study purpose,
procedures, risks/benefits, and data handling, and indicated consent in-app; only consenting users
could access the questionnaire. No direct outreach, clinic-based recruitment, study visits, or
incentives were used, and participants could discontinue at any time without contact from the study
team.

Outcomes and Measures

This pilot study evaluated feasibility, perceived usefulness, user satisfaction, and user-entered
metrics relevant to HTN and lifestyle management (e.g., BP, weight, activity, medications).
Questionnaire measures were captured via an in-app baseline questionnaire completed at or near
initial app use/registration. Items assessed HTN history and management (e.g., time since diagnosis,
duration of BP medication use, and whether the user had been told a BP goal by a clinician), perceived
BP status (e.g., “How would you describe your blood pressure?” with response options such as
low/normal/borderline/high/don’t know), and knowledge of targets (e.g., free-text entries for “What
is your BP goal?” and “What should your BP numbers be?”). Self-management behavior and
perceptions were assessed with items such as “How often do you [monitor/check] your blood
pressure?” (Likert-type options from never to always) and “How concerned are you about your blood
pressure?” (from not at all to very concerned). Additional cardiovascular risk items included yes/no
questions regarding related conditions and management (e.g., “Have you been diagnosed with high
blood cholesterol?” “Do you currently take cholesterol medication?” and frequency of lipid
monitoring), with follow-up items when applicable.

App engagement outcomes included counts of registered users, the proportion of registrants
who used tracking features, and distributions of user-entered health metrics captured through app
data fields (e.g., blood pressure readings, weight, heart rate, activity duration, and medication
schedule entries).

Data Management, Security, and Cleaning

Data collected through the app were stored electronically in secure, access-restricted systems.
Identifying information was not collected (e.g., names, addresses), and users were assigned a unique
study identifier to support de-identification. Data exports for analysis were stored in encrypted,
access-controlled institutional systems. Questionnaire submissions flagged as spam were excluded
prior to analysis. Because some questionnaire items were optional, item-level denominators are
reported for each variable.

Statistical Analysis

Analyses were descriptive and focused on feasibility, user perceptions, and user-entered health
data. Questionnaire responses were summarized using counts and percentages; completion time was
summarized using the median and interquartile range (IQR) due to skewness. App engagement was
summarized as the number of unique registrants and the proportion of registrants who entered at
least one health metric or medication schedule, as well as the proportion entering each metric type
(e.g., BP, weight, heart rate, activity, medications). User-entered continuous measures (e.g., weight,
BMI) were summarized using means and standard deviations (SDs). Blood pressure entries were
summarized using the number of readings and contributing users, mean systolic and diastolic BP
(SD), and the proportion of readings below common thresholds (<140/90 mm Hg and <130/80 mm
Hg). All analyses were conducted using IBM SPSS Statistics (IBM Corp., Armonk, NY, USA).

3. Results

3.1. Intake Survey

A total of 727 user profiles were available for analysis. The mean age (calculated as 2020 minus
birth year) was 55.6 years (SD 14.2), with a median of 57 (IQR 47-66; range 9-87). Hypertension
diagnosis year was available for 501/727 (68.9%) users (median 2009, IQR 1998-2017) (Table 1).
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Table 1. Participant characteristics (HYPE app user profiles).

Characteristic Value
Users, n 727
Age, years (calculated as 2020 - birth year), mean 5.6 (14.2)
(SD)
Age, years, median (IQR) 57 (47-66)
Gender, n (%)
Female 462 (63.5%)
Male 255 (35.1%)
Prefer not to say 10 (1.4%)
Race/ethnicity, n (%)
White 424 (58.3%)
Black 246 (33.8%)
American Indian/Alaskan Native 20 (2.8%)
Asian 11 (1.5%)
Prefer not to say 26 (3.6%)
Hispanic ethnicity, n (%)
Yes 0 (0.0%)
No 727 (100.0%)
Hypertension diagnosis year available, n (%) 501 (68.9%)
Hypertension diagnosis year, median (IQR) 2009 (1998-2017)

Note: Age was calculated using 2020 as the reference year because dated app entries begin in 2020.

Across the observation window (July 2020-July 2021), 103/727 (14.2%) users entered at least one
health-monitoring value and/or medication record. In total, users logged 780 health-monitoring
entries (blood pressure, heart rate, weight, and activity) and 141 medication entries. Blood pressure
was recorded by 50/727 (6.9%) users (240 readings; median 2 readings/user, IQR 1-3.8) (Table 2).

Table 2. HYPE app engagement and self-monitoring data (dated entries from app export, 20202021 [2020-07-
01 to 2021-07-05]).

Measure Users with 1 entry, n Total entries, n Entries per user, Summary of values
(%) median (IQR)
Observation period 2020-07-01 to 2021-07-
(dated entries) 05
Any monitoring and/or 103 (14.2%)
medication entry
Blood pressure 50 (6.9%) 240 2 (1-3.75) Mean SBP/DBP 128.3
(14.3)/81.4 (9.0) mmHg;
73.8% <140/90
Heart rate 53 (7.3%) 283 2 (1-3) Mean 79.1 (15.1) bpm
Weight 64 (8.8%) 177 1(1-2) Mean 205.9 (40.6) Ib
Activity duration 19 (2.6%) 80 1(1-2) Median duration 10

(10-40); max 360 (units
as recorded)
Medications 26 (3.6%) 141 3.5(1.2-6.8) 75 unique medication
codes
Note: Dated entries Note: Dated entries Note: Dated entries Note: Dated entries Note: Dated entries
span 2020-2021 (see  span 2020-2021 (see  span 2020-2021 (see  span 2020-2021 (see ~ span 2020-2021 (see
observation period).  observation period).  observation period).  observation period).  observation period).
Medication records in Medication records in Medication records in Medication records in Medication records in
this export did not this export did not this export did not this export did not this export did not
include dates. include dates. include dates. include dates. include dates.
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3.1.1. Cholesterol and Hypertension Self-Report Items

Key cardiovascular risk-related findings are summarized in Table 3. Approximately half of
respondents reported a diagnosis of high blood cholesterol, and 41.7% reported that they were
currently taking cholesterol medication. Most respondents reported diagnosed hypertension, over
half reported taking BP medication for more than two years, and 52.3% reported they had not been
told a BP goal by a clinician (Table 3).

Table 3. Cholesterol and hypertension self-report items from the in-app baseline questionnaire.

Measure Response n/N (%)
High cholesterol diagnosis (Q11) Yes 317/636 (49.8%)
No 319/636 (50.2%)
Currently takes cholesterol medication (Q13) Yes 267/641 (41.7%)
No 374/641 (58.3%)
How often lipids measured (Q15) Every six months 199/429 (46.4%)
Every year 212/429 (49.4%)
Every three years 18/429 (4.2%)
Ever stopped/switched cholesterol medication (Q16) Yes 121/638 (19.0%)
No 517/638 (81.0%)
High blood pressure diagnosis (Q14) Yes 461/640 (72.0%)
No 179/640 (28.0%)
Duration taking BP medicine (Q3) Less than one year 95/701 (13.6%)
1-2 years 53/701 (7.6%)
More than two years 402/701 (57.3%)
Don’t know 151/701 (21.5%)
Told BP goal by clinician (Q4) Yes 366/767 (47.7%)
No 401/767 (52.3%)

Note. Denominators vary by item due to optional questions; percentages use item-level N.

3.1.2. Blood Pressure Target Knowledge

Among participants who entered BP targets, the median BP goal and the median “should be”
BP were both 120/80 mm Hg, and 120/80 mm Hg was the most frequently reported “should be” value

(Table 4).
Table 4. Blood pressure target knowledge from free-text entries.
Item Entries (n) Median (mm Hg) Notes
BP goal (Q5) 326 120/80 Free-text entry
BP ‘should be’ (Q6) 499 120/80 Most common 120/80: 187/499 (37.5%)

Note. Medians calculated from parsable entries; implausible values excluded.

3.2. App Engagement and User-Entered Health Metrics

Note. Percentages are calculated using registered users (N=761) as the denominator.

Table 5. Distributions of user-entered health metrics (portal export).

Metric Users (n) Entries (n) Mean (SD) Median Additional
Weight (Ib) 79 211 210.5 (44.0) 218.0
Calculated from
BMI (kg/m?) 79 211 30.4 (5.8) 29.5 weight and
height
Systolic BP (mm Hg) 61 272 128.9 (14.9) 125.0 Zii"//z <1 ; 3?8%/901
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Diastolic BP (mm Hg) 61 272 81.6 (9.1) 80.0
Heart rate (BPM) 64 331 79.7 (14.7) 79.0
Activity duration (min) 25 102 33.2 (54.3) 10.0

Note. BMI computed using standard formula from user-entered weight and user profile height;

implausible heights excluded from BMI. ent/IRB), due to privacy and confidentiality restrictions.

4. Discussion

In this analysis of the HYPE mobile application, we observed that the platform successfully
combined hypertension education, lifestyle-focused resources, and self-monitoring tools within a
single interface; however, patient-entered tracking activity was relatively limited. Although several
hundred users created profiles and provided demographic information, only a smaller subset entered
health-monitoring values and/or medication data, and among those who did, the median number of
entries per user was low. These findings suggest that, while initial adoption (account creation) can be
achieved, sustaining engagement with ongoing self-monitoring remains a central challenge for app-
based hypertension self-management.

Our results align with prior mHealth hypertension research showing that digital tools can
support self-management behaviors (e.g., home blood pressure monitoring, medication adherence
support, and lifestyle education), yet real-world engagement often declines over time and may be
highly variable across users. In many studies, improvements in blood pressure outcomes are most
consistently observed when apps are paired with additional implementation supports—such as
clinician feedback, care management, structured reminders, or integration into routine clinical
workflows, rather than relying on self-directed app use alone. The relatively low frequency of patient-
entered readings in our dataset is consistent with this broader literature and underscores the
likelihood that apps function best as one component of a multi-level intervention, rather than as a
stand-alone solution.

Importantly, the self-monitoring values that were entered (blood pressure, heart rate, weight,
activity) demonstrate that the app can capture clinically relevant data and present it in user-friendly
formats (dashboard summaries and longitudinal trends). However, because the dataset reflects
voluntary, patient-entered measurements, the tracked values likely represent a more engaged
subgroup and should not be interpreted as population-level clinical outcomes. This distinction is
critical when interpreting descriptive metrics (e.g., the proportion of readings below a threshold), as
entry patterns may reflect selection effects (users who are already motivated or better controlled are
more likely to record data). Knowledge gaps likely contributed to limited engagement with self-
monitoring; notably, 52.3% of participants reported they had not been told a blood pressure goal by
a clinician. Without a clear target, patients may be less likely to recognize the value of routine home
monitoring or to interpret readings in a way that supports behavior change and treatment
adherence.”

From a broader implementation perspective, these results highlight several plausible
explanations for limited sustained use: competing demands, variable digital literacy, technology
access, usability friction, and limited perceived benefit without feedback loops. The Phase 3 design
plans (e.g., making “Today” the default landing page, adding prompts for low engagement, and
offering an instructional video) are consistent with behavior-change and implementation principles
that emphasize reducing user burden, increasing cues to action, and strengthening perceived utility.
In other words, the pattern observed in Year 1-2 data supports the hypothesis that workflow-centered
design refinements and engagement strategies may be necessary to increase meaningful longitudinal
use.

This study has limitations. First, these data are observational and descriptive, with no
comparison condition; therefore, we cannot attribute any clinical change to app use. Second,
demographic variables are self-reported and may be missing or misclassified. Third, depending on
the export structure, some engagement metrics may be constrained by missing identifiers or
timestamps, limiting the ability to quantify users’ longitudinal engagement trajectories or to link
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entries to individuals over time. Finally, patient-entered health measures are not equivalent to
clinically validated outcomes captured in the electronic health record.

Future research should evaluate HYPE using designs that can assess both effectiveness and
implementation, such as a pragmatic trial or hybrid effectiveness-implementation approach.
Priorities include: (1) determining which combinations of supports (automated reminders, coaching,
care-manager outreach, clinician messaging, or EHR integration) most effectively increase sustained
engagement; (2) assessing usability, barriers, and facilitators through qualitative interviews and
structured user feedback; (3) examining equity-related determinants of engagement (connectivity,
device access, digital literacy) and tailoring strategies accordingly; and (4) linking app engagement
to clinically meaningful outcomes (blood pressure control, medication adherence, and lifestyle
behaviors) using objective measures when feasible. Collectively, these directions would clarify
whether HYPE’s educational and tracking functions can translate into durable self-management
behaviors and improved hypertension outcomes when embedded within a supportive care model.

5. Conclusions

In this descriptive analysis of the HYPE mobile app, we found that the platform offers an
integrated set of features —education, lifestyle resources, and tools for entering and viewing health-
monitoring and medication information, but that sustained, patient-entered tracking activity was
limited to a smaller subset of users. Among those who used the tracking functions, the app
successfully captured blood pressure and other monitoring data and displayed trends in a way that
could support self-management. Taken together, these findings suggest that app availability alone
may be insufficient to drive ongoing engagement, and that pairing HYPE with workflow supports
(e.g., reminders, onboarding reinforcement, and care-team feedback) may be necessary to increase
consistent use. Future work should evaluate strategies to improve engagement and determine
whether higher-intensity implementation approaches translate into improved hypertension self-
management behaviors and clinically meaningful outcomes.
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