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Abstract
Background: Hypertension is a prevalent concern among older adults, often leading to complex cardiovascular complications
when uncontrolled. Telenursing technology facilitates self-management, and the integration of domain-specific ontology
allows real-time interpretation of behavioral and biometric data to provide personalized recommendations, enhancing patient
engagement and self-care.
Objective: This study aimed to examine the within-group and between-group effects of self-health monitoring using smart
devices combined with ontology technology on hypertension-controlling behavior and mean arterial pressure among older
adults with uncontrolled hypertension.
Methods: The quasi-experimental design was conducted with 91 older adults in Bangkok, Thailand (46 experimental and
45 comparison participants). Participants in the experimental group used the “HT GeriCare@STOU” app on smartphones,
linked to smartwatches for blood pressure monitoring, step count, and sleep pattern, with telenursing support via video calls.
Data on hypertension-controlling behavior were collected using a validated questionnaire (Cronbach α=0.83; content validity
index=0.98). Descriptive statistics and t tests were used to analyze within-group and between-group differences.
Results: Within-group analysis revealed that experimental participants showed improved hypertension-controlling behavior
and reduced mean arterial pressure after the program. Between-group comparisons indicated that mean arterial pressure in the
experimental group was significantly lower than in the comparison group (P<.05), although hypertension-controlling behavior
did not differ significantly between groups. Older adult participants and nurses reported high satisfaction, noting that real-time
feedback increased awareness of blood pressure and motivated independent health behavior adjustments.
Conclusions: Self-health monitoring using smart devices integrated with ontology technology effectively improved physio-
logical outcomes and supported self-management in older adults with uncontrolled hypertension. The ontology framework
enabled personalized, real-time decision support, highlighting its novelty, and potential to enhance nursing practice. Future
studies with larger samples and longer follow-up are recommended to further evaluate the intervention’s effectiveness and
scalability.
Trial Registration: Thai Clinical Trials Registry TCTR20250110003; https://www.thaiclinicaltrials.org/show/
TCTR20250110003
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Introduction
Background
Hypertension is a major public health challenge worldwide,
with its prevalence continuing to rise, particularly among
older adults. In Thailand, the age-standardized prevalence
of hypertension among older adults was estimated at 60%
in 2019‐2020. Alarmingly, 77.3% of hypertensive patients
nationwide had uncontrolled blood pressure (>140/90 mm
Hg), reflecting a critical gap in disease management [1].

Bangkok, which officially became an aging society
between 2020 and 2022, saw its older adult population
increase from 20.40% to 21.6%. In 2021 alone, 1.23 million
older adults were living in the city, 20.60% of whom had
hypertension [2]. During the same period, the proportion of
patients with uncontrolled hypertension rose from 40.62%
in 2020 to 60.55% in 2022, surpassing the city’s target
of keeping this figure below 50% [3]. In 2022, 102,471
hypertensive patients received care at 69 public health centers
[3], and more than half were estimated to have inadequately
controlled blood pressure. These trends underscore the urgent
need for targeted blood pressure management strategies for
older adults, aiming for systolic blood pressure (SBP) <140
mm Hg or diastolic blood pressure (DBP) <90 mm Hg to
prevent complications.

The Ministry of Public Health has implemented meas-
ures to improve health behaviors in at-risk groups and
patients with chronic diseases, such as reducing sugar, fat,
and salt intake, promoting smoke- and alcohol-free habits,
and encouraging home blood pressure monitoring. Hyperten-
sion management in Bangkok communities follows these
guidelines [4]: (1) annual follow-ups for registered patients,
(2) education and behavioral modification on at least 3
topics per year, (3) a referral system to public health
centers or hospitals for patients with complications, and
(4) monitoring blood pressure, with monthly home visits
for patients with uncontrolled issues. Empowering hyperten-
sive patients, especially older adults, to manage their health
ensures sustainable control and may reduce health care
costs. However, changing health behaviors in older adults
is challenging and requires significant time, resources, and
consistent effort.

A study found that older adults with hypertension often
felt frustrated with management, as their blood pressure
fluctuated despite their self-care efforts, leading to decreased
motivation [5]. Key barriers to self-care include motivation
and age. The 2022 evaluation of noncommunicable disease
services showed that efforts to modify health behaviors in
diabetes and hypertension patients were unclear, inconsistent,
and not personalized to individual lifestyles [6]. This lack
of clarity and consistency contributed to the low motivation
among at-risk individuals and patients to adopt healthier
behaviors.

To prevent complications in patients with chronic diseases,
the Ministry of Public Health has proposed guidelines to
enhance health literacy and self-awareness (Know Your

Number) among normal, at-risk, suspected, and patient
groups. This included communicating risks to encourage
awareness and behavior modification in both diabetes and
hypertension patients. Given the challenges faced by older
adults and the health care system, it was clear that empow-
ering adults and older adult patients with hypertension to
independently seek knowledge, make informed decisions, and
manage their behaviors was crucial for addressing daily life
challenges related to hypertension.

A systematic review of self-management found that, over
12 months, it could reduce SBP by 3.2 mm Hg [7,8]. Another
review of hypertension intervention activities from 2008 to
2018 [9] showed that combining health education, counseling,
and management effectively reduced blood pressure, lowering
systolic by −5.34 mm Hg and diastolic by −3.23 mm Hg.
Tucker et al [8] found that self-monitoring alone was not
sufficient to reduce blood pressure; it should be combined
with cointerventions and supported by close monitoring,
including systematic medication adjustments in collaboration
with doctors, pharmacists, and patients, along with health
education or counseling for lifestyle changes.

Previous studies have shown that hypertension manage-
ment was typically carried out by doctors, nurses, or
community health volunteers, which could lead to patients
becoming overly dependent on the health care system.
However, with about 90% of urban Thai people using
electronic media, studies indicated that older adults had a high
level of technology acceptance. Moolsart and Kritpolviman
[10] found that 76.73% of older adult patients with uncontrol-
led hypertension receiving care at public health centers in
Bangkok owned smartphones, with LINE (LY Corporation)
being the most commonly used app. Furthermore, older adults
showed a moderate interest in using information technology
for managing their health conditions.

The prevention and treatment of high blood pressure could
be greatly aided by mobile health (mHealth) technologies
[11]. However, technology had not been widely used for
treating hypertension in older adults, and there was still
limited research in this area. Therefore, developing electronic
media for self-monitoring health conditions in older adults
with hypertension was an effective way to provide knowledge
tailored to urban lifestyles. Allowing older adults to continu-
ously assess their health and manage behaviors related to diet,
exercise, stress, and medication adherence could help control
their condition, reducing the need for medical treatment and
hospital visits. Chaipattanamethi [12] developed a multime-
dia food system on dietary approaches to stop hypertension
(DASH) for older adults, which was a lesson installed on
portable personal computers (notebooks). When tested with
older adults, user satisfaction was found to be high overall.
Research Rationale and Aim
This study aimed to assess the effectiveness of technology-
based interventions for monitoring the health conditions
of older adults. Specifically, it focused on the impact of
self-health monitoring using smart devices combined with
ontology technology on hypertension-controlling behavior
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and mean arterial pressure (MAP) among older adults with
uncontrolled hypertension.

Ontology refers to a formal representation of knowledge
comprising a set of concepts and their interrelationships,
designed to be shared and reused across systems. In health
informatics, ontology enables the structured organization of
domain-specific knowledge, supporting semantic understand-
ing, automated reasoning, and intelligent information retrieval
[13-15]. In this study, ontology technology was used to
construct a health knowledge base tailored to older adults
with hypertension. This ontology-based system served as
the foundation for semantic web technologies, enhancing the
accuracy and efficiency of health information access through
interconnected and user-centered data services.

To operationalize this approach, the intervention integrated
the HT GeriCare@STOU mobile app [10], smartwatch-based
blood pressure monitoring, training in health knowledge
and digital literacy, telenursing via LINE for home-based
care, and professional-led online knowledge sharing. These
components were designed to promote self-regulation:
self-observation through real-time monitoring of blood
pressure and physical activity via smartwatch; self-judgment
through personalized feedback and goal tracking in the
mobile app; and self-reaction through behavioral prompts,
telenursing support, and health education. It was hypothesized
that older adults who previously struggled to control their
hypertension would improve their self-management skills,
thereby reducing complications and enhancing their quality
of life.

Methods
Study Design
A 2-group pretest-posttest design was used in this quasi-
experimental investigation. The study, which lasted 12 weeks,
examined the effects of ontology technology and smart
device-based self-health monitoring on hypertension-control-
ling behavior and MAP in older adults with uncontrolled
hypertension.
Sample and Setting
The sample group consisted of older adults aged 60‐75
years who had been diagnosed with essential hypertension
and exhibited uncontrolled blood pressure. All participants
resided in Bangkok.

To organize the sampling framework, Bangkok’s 69
public health facilities were grouped into 6 administrative
zones. Two of these zones were selected by matched
community clusters to form experimental and comparison
groups. Authorization to conduct the study was obtained
from 13 public health facilities within these zones. Among
these, 8 facilities were assigned to either the experimental
or comparison group based on their geographic location

to minimize cross-contamination. The remaining 4 facili-
ties had a small number of eligible participants; one of
these was selected for piloting the research instruments.
Although randomization was not applied, this quasi-experi-
mental design used geographical allocation and comparable
facility profiles to reduce potential selection bias.

The sample size was calculated using the G*power
program (Heine University of Düsseldorf) applying the
statistical test means: the variation of 2 independent means (2
groups). The effect size was examined and computed as 0.7,
representing a medium effect size (as no research contrasts
with this study, this is an approximation). Using an alpha
value at .05 and a power of .95, the sample size calculation
program determined 45 people per group. However, in this
study, to prevent sample loss, an additional 15% was added
to the sample size. Therefore, the sample size in both the
experimental and control groups was increased to 52 people
each, totaling 104 people.

Due to ethical constraints, random sampling from lists of
patients with uncontrolled hypertension was not feasible, as
patient identities could not be disclosed by the participating
health facilities. Therefore, a voluntary enrollment approach
was used. Older adults who met the inclusion criteria were
invited to participate through health facility announcements
and outreach by local health personnel. Participants were then
screened and selected based on eligibility criteria.

The inclusion criteria were older adults aged 60‐75
years who were hypertensive with SBP levels exceeding
140‐180 mm Hg or DBP levels exceeding 90‐109 mm
Hg. They did not have any comorbidities or complications
related to hypertension, such as diabetes, cardiovascular
diseases, kidney diseases, and eye diseases. They could read
and write, had normal cognitive function, and were not
depressed, which would be screened using the Thai version
of the Mini-Cog screening tool [16] and the 2-question
(2Q) depression assessment. Older adults or their caregivers
using smartphones were recruited. Exclusion criteria included
withdrawal from the program, problems, or a major sickness
that prevented participation, as well as participation in the
program for fewer than 12 weeks in a row. A total of 86
and 92 older adults initially volunteered for the experimen-
tal and comparison groups, respectively. Following eligibility
screening based on the inclusion criteria, 52 participants were
included in each group (Figure 1). Both groups of participants
joined the program and engaged in the following activities:
(1) the experimental group received the self-health monitor-
ing program and usual standard care for 12 weeks; (2) the
comparison group received care services according to the
standards of the public health service centers, and at the end
of the 12-week trial, they underwent teaching and a hyperten-
sion manual to develop their self-health management skills.
After 12 weeks, 46 participants (88.46%) in the experimental
group and 45 participants (86.54%) in the comparison group
completed the study, as shown in Figure 1.
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Figure 1. A Consolidated Standards of Reporting Trials (CONSORT) flow diagram of selecting the participants in this study. BP: blood pressure.

To minimize potential confounding factors, the study applied
strict inclusion criteria. All participants were diagnosed with
essential hypertension and had been receiving similar classes
of antihypertensive medications with stable regimens for
at least four weeks before enrollment. Participants with
significant comorbidities such as diabetes, cardiovascular
diseases, renal insufficiency, or cognitive impairment were
not recruited to reduce variability. Moreover, the study
required that all participants had a designated caregiver who
could assist with self-monitoring activities and attend training
sessions. This ensured consistency in caregiver engagement

across both intervention and comparison groups, reducing its
potential confounding effect.
Instruments
The research implementation tool was a self-health monitor-
ing program designed by researchers for older adults who
had difficulty managing their hypertension. The program was
grounded in Bandura’s [17] self-regulation theory and lasted
for 12 weeks. The intervention included a smartwatch capable
of measuring key life indicators such as blood pressure, heart
rate, body temperature, blood oxygen levels, daily steps,
and sleep patterns. The smartwatch data were automatically
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transmitted to a mobile app called “HT GeriCare@STOU”
developed by the research team [10] as shown in Figure 2.

Figure 2. The linkage between the smartwatch and the HT GeriCare@STOU app on the smartphone and the menus.

The app was developed based on prior formative work,
including needs assessment and usability testing, to ensure
it met user needs and facilitated engagement. Built as an
ontological technology, the mobile app was developed based
on a domain-specific ontology for hypertension management.
This ontology-based system allowed the integration and
semantic interpretation of user data, including dietary intake,
physical activity (total daily energy expenditure), stress
levels, and biometric information. The ontology enabled
the app to perform basic rule-based reasoning—categoriz-
ing blood pressure readings as high, normal, or low— and
generating personalized feedback or alerts accordingly. It also
provided suggestions for stress reduction, dietary modifi-
cation, and exercise intensity based on predefined knowl-
edge rules and health guidelines. These data were made
accessible to nurses through a linked dashboard to support
individualized planning before home-based care by LINE,
thereby enhancing both patient self-regulation and professio-
nal support. For example, when a participant’s blood pressure
was ≥140/90 mm Hg, the system inferred high blood pressure
and generated the message: “Please recheck your medication
adherence, reduce risk factors, sleep 6‐8 hours, practice
meditation, among other recommendations.”

Cognitive function (Mini-Cog) screening tool owned by
the Institute of Geriatric Medicine was permitted to be used.
Mini-Cog is a brief cognitive screening tool used to detect
dementia or cognitive impairment in older adults. It consists
of a 3-item recall test and a clock-drawing test. Scoring

ranges from 0 to 5, with recall of each word scoring 1 point
and the clock drawing scored 0 or 2 points. A total score
below 3 indicates possible cognitive impairment. Mini-Cog
is widely used due to its simplicity, speed (approximately
3 minutes), and good sensitivity and specificity for early
detection of cognitive decline. Depression was assessed by
asking two questions: (1) During the past 2 weeks, have you
often felt down, depressed, or hopeless? And (2) During the
past 2 weeks, have you often had little interest or pleasure
in doing things? The 2Q depression screening tool is a
freely accessible instrument that has been recommended for
routine use by the Department of Mental Health, Ministry of
Public Health, Thailand. As a public domain tool, it does not
require prior permission for application in research or clinical
practice. A positive response to either question indicated the
need for further evaluation. If any cognitive impairment and
depression were detected using the Mini-Cog and 2Q, the
participant would be referred to the nurse at the local health
service center for further evaluation and care. Such individu-
als would not be recruited from the study sample.

The data collection tools developed by researchers
included a hypertension-controlling behavior questionnaire.
The questionnaire consisted of two sections: (1) general
demographic and health information (24 items), and (2)
39 items on hypertension-controlling behaviors, organized
into 4 domains: food consumption, exercise, stress manage-
ment, and medication adherence. Each item was rated on a
5-point Likert scale [18], ranging from 1 (never practiced)
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to 5 (regularly practiced). Behavioral scores were interpreted
as follows: least practiced (1.00‐1.50), somewhat practiced
(1.51‐2.50), moderately practiced (2.51‐3.50), very practiced
(3.51‐4.50), and most practiced (4.51‐5.00).

The questionnaire items were developed based on a review
of relevant literature, expert consultation, and alignment with
national hypertension management guidelines. Sample items
included: “I reduce salt in my meals” (food consumption
domain), “I exercise at least 30 minutes per day” (exercise
domain), and “I take prescribed antihypertensive medication
without missing doses” (medication adherence domain).

Content validity was established through evaluation by 5
experts in community nursing, geriatric care, and behavioral
science, yielding a content validity index of 0.98. A pilot test
was conducted with 30 older adults who met the inclusion
criteria but were not participants in the main study. The
questionnaire demonstrated good internal consistency, with
a Cronbach α coefficient of 0.83. Although factor analysis
was not performed due to sample size limitations, the items
were developed using a conceptually grounded framework
and were validated through both expert review and pilot
testing.

Blood pressure was measured using 3 digital automatic
blood pressure monitors. All devices were calibrated and
validated to ensure consistency across the three units and
accuracy against the standard device used at the primary
health care center.
Interventions
Bandura’s self-regulation theory [17] believes that individu-
als can do something to control their thoughts, feelings, and
actions based on intention and desire through practice and
self-development. Self-regulation consists of three processes.
(1) Self-observation is a process where individuals evalu-
ate themselves, set goals, and monitor their performance
outcomes to create motivation for changing behaviors to
achieve desired goals. (2) The judgment process is compar-
ing self-evaluation results with personal goals or standards,
considering the desired outcomes and one’s own limitations.
Learning and correcting lead to decisions in setting new
directions that are suitable for oneself and close to the

standards. (3) Self-reaction is the response to the evaluation
of one’s behavior from the judgment process. If a person
successfully performs a behavior according to the set goals,
they will show a positive reaction toward themselves or
reward themselves. But if the person performs the behavior
below the target, they will show a negative reaction toward
themselves, punish themselves, or not react toward them-
selves.

Participants in the experimental group were able to
perform self-evaluations using smartwatches to measure
blood pressure, daily step count, sleep pattern, and heart
rate during exercise. These data would be sent to an app
“HT GeriCare@STOU” on their mobile phone. By planning
previous care through online home-based care, nurses were
able to identify this data. The duration of the program was 12
weeks. The first week of the program began with technologi-
cal training and an invitation for nurses and the older adult to
download the app to their phones. A handbook on how to use
the smartwatch and its apps, as well as information on how
to manage hypertension, was then given to the older adults,
who also spent an hour learning and sharing their knowledge.
Participants were instructed to wear the smartwatch through-
out the day and night, except during bathing for the duration
of the 12-week program to monitor their blood pressure,
pulse, walking steps, and sleeping hours, and setting goals
for hypertension control in terms of energy requirements,
exercise, weight, and body mass index, as shown in Figure 3.
Each morning, they measured their blood pressure, recorded
body weight weekly, and logged dietary intake on 3 designa-
ted days per week. Nurses reviewed participants’ data weekly
to guide personalized home-based care through LINE phone
conversations and shared their knowledge and videos online
throughout the third, sixth, and tenth weeks of telenursing.
The research team also conducted biweekly LINE follow-ups
during the first month and monthly follow-ups during months
2 and 3 to identify usage barriers and provide technical
support. If participants missed recordings or encountered
technical difficulties with the devices or app, the research
team followed up by phone or in person to provide support
and ensure protocol adherence. In the final week, the nurses
and older individuals were asked to provide feedback on the
program and to summarize their experiences.
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Figure 3. The activities and outcomes of a self-health monitoring program using smart devices combined with ontology technology.

Data Collection
The data gathering and program execution occurred from
June 15 to September 7, 2024. On each data collection,
study assistants measured participants’ blood pressure and
administered structured questionnaires regarding hyperten-
sion-controlling behaviors. The assistants confirmed that all
older adults had completed the questionnaires themselves.

Participants in the experimental group received a 12-week
self-monitoring program in addition to standard care. Older
adult participants and their caregivers received a set of
refreshments and lunch per person, as well as a fixed travel
allowance. In addition, participants were provided with a
smartwatch on loan for a 12-week period, accompanied by a
user manual to support its use throughout the study. Adher-
ence to the smartwatch and app usage was monitored via
both automated backend data and manually recorded entries.
Weekly data, including body weight, dietary intake, blood
pressure, and perceived stress, were to be input regularly by
participants using the app, following a standardized handout.
In cases of difficulty, participants, caregivers, or community
nurses could contact the research team through a dedica-
ted LINE messaging group. Participants generally adhered
to the intervention protocol, completing scheduled measure-
ments and logs as instructed. This active monitoring and
support contributed to high intervention fidelity, supporting

the validity of the observed physiological and behavioral
outcomes.

The comparison group received standard care only. The
research assistant scheduled follow-up appointments with
participants in this group for reassessment 12 weeks later,
which included completing the same hypertension-control-
ling behavior questionnaires and measuring blood pressure.
After completing the final data collection, participants in
the comparison group were provided with basic education
training on key topics related to healthy eating, physical
activity, stress management, and medication adherence. This
training was delivered after all outcome assessments were
completed and was not part of the intervention program.

Data Analysis
The computer app was used to analyze the data. In order
to assess general information, descriptive statistics such as
frequency, percentage, mean, and SD were used. Using the
Kolmogorov-Smirnov test, the pre-experimental data were
examined for normality under the t test (1-tailed) statistical
assumptions.

Given the study’s quasi-experimental design with 2 groups
(intervention and comparison) and 2 time points (pre-
and postintervention), paired t tests were used to compare
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within-group changes, and independent t tests were used to
compare between-group differences.

Although repeated measures ANOVA or mixed-effects
models are often applied in studies with longitudinal data,
these methods were not used due to the limited sample
size, unequal group sizes, and the fact that only 2 time
points were assessed. The statistical assumptions for using
t tests, including normality and homogeneity of variance,
were tested and found to be acceptable. Therefore, the t test
was considered the most appropriate and interpretable method
for this study. All statistical analyses were performed using
SPSS (version 27; IBM Corporation). A P value of <.05 was
considered statistically significant.
Ethical Considerations
The research was approved by the School of Nursing
Ethical Committee, Sukhothai Thammathirat Open University
(NS 1/2566; Jan 12, 2023) and the Bangkok Research

Ethics Committee (E007he/67; June 4, 2024). The trial
was registered with the Thai Clinical Trials Registry
(TCTR20250110003). All participants were informed about
the study objectives, procedures, confidentiality, potential
risks, and benefits and provided written informed consent
prior to participation. Participation was voluntary, and
participants could withdraw at any time without any impact
on their health care. Data were kept confidential and used
exclusively for research purposes.

Results
Participant Characteristics
The demographic characteristics of participants in both the
experimental and comparison groups were similar, with no
statistically significant differences observed (all P>.05), as
shown in Table 1.

Table 1. Demographic and health characteristics of the experimental and comparison groups.
Demographic and health characteristics Experimental group (n=46) Comparison group (n=45) Statistical testing

Chi-square or t test (df) P value
Sex, n (%) 0.4 (1)a .55
  Male 7 (15) 9 (20)
  Female 39 (85) 36 (80)
Age (year) 1.504 (89)b .14
  Mean (SD; range) 68.57 (4.79; 60-78) 67.04 (4.85; 60-79)
  Age group, n (%)
   60‐65 12 (26) 19 (42)
   66‐70 15 (33) 15 (33)
   71‐75 19 (41) 11 (24)
Religion, n (%) 3.2 (1)a .07
  Buddhism 42 (91) 35 (78)
  Islam 4 (9) 10 (22)
Marital status, n (%) 0.009 (1)a .93
  Single, widowed, separated 26 (57) 25 (56)
  Couple 20 (43) 20 (44)
Education, n (%) 1.9 (2)a .38
  Uneducated 2 (4) 5 (11)
  Primary or secondary 30 (65) 30 (67)
  Undergrade and graduate 14 (30) 10 (22)
Occupation, n (%) 0.2 (2)a .91
  Unemployed 26 (56) 24 (53)
  Agriculture or merchant 11 (24) 11 (24)
  Retired 9 (20) 10 (22)
Duration of hypertension 1.179 (89)b .24
  Mean (SD; range) 4.70 (0.80; 3-7) 4.51 (0.67; 4-7)
  Duration (years), n (%)
   Less than 5 30 (65) 34 (76)
   6‐10 16 (35) 11 (24)

aChi-square test.
bt test.

Most participants in both groups were female (n=39, 85%
in the experimental group and n=36, 80% in the compar-
ison group). The mean age was 68.57 (SD 4.79) years

in the experimental group and 67.04 (SD 4.85) years in
the comparison group. The majority of participants in both
groups practiced Buddhism, followed by Islam. Regarding
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marital status, most participants were single, widowed, or
separated (n=26, 57% in the experimental group and n=25,
56% in the comparison group). In terms of education, most
had completed primary or secondary education (n=30, 65%
in the experimental group and n=30, 67% in the comparison
group). Regarding occupation, the majority in both groups
were unemployed (n=26, 56% in the experimental group and
n=24, 53% in the comparison group), with the remainder
primarily engaged in agriculture or small trade.

Effect of Health Monitoring Program on
the Hypertension-Controlling Behavior
Before the intervention, there were no statistically signifi-
cant differences between the experimental and comparison
groups in overall or domain-specific hypertension-controlling
behaviors, as shown in Table 2.

Table 2. Comparison of hypertension-controlling behaviors and mean arterial pressure of older adults with uncontrolled behavior between the
experimental group and the comparison group.

Hypertension-controlling behaviors
Experimental group
(n=46)

Comparison group
(n=45) t test (df) P value

Mean (SD) Level Mean (SD) Level
Food consumption
  Preprogram 3.27 (0.72) Moderate 3.25 (0.69) Moderate 0.101 (89) .92
  Postprogram 3.43 (0.66) Moderate 3.41 (0.56) Moderate 0.139 (89) .89
Exercise
  Preprogram 3.38 (1.16) Moderate 2.91 (1.21) Moderate 1.891 (89) .06
  Postprogram 3.78 (0.90) Very practiced 3.63 (1.13) Very practiced 0.645 (89) .52
Stress management
  Preprogram 3.76 (0.64) Very practiced 3.62 (0.67) Very practiced 0.992 (89) .32
  Postprogram 4.05 (0.56) Very practiced 4.21 (0.62) Very practiced −1.196 (89) .24
Medication adherence
  Preprogram 4.36 (0.66) Very practiced 4.22 (0.68) Very practiced 0.995 (89) .32
  Postprogram 4.49 (0.47) Very practiced 4.46 (0.53) Very practiced 0.281 (89) .78
Hypertension-controlling behavior in total
  Preprogram 3.69 (0.49) Very practiced 3.50 (0.50) Moderate 1.832 (89) .07
  Postprogram 3.94 (0.42) Very practiced 3.93 (0.50) Very practiced 0.069 (89) .94
Mean arterial pressure (mm Hg)
  Preprogram 107.14 (7.74) High 106.86 (8.56) High 0.163 (89) .87
  Postprogram 96.82 (8.85) Normal 104.16 (10.52) High −3.604 (89) <.001

After the 12-week program, the experimental group dem-
onstrated significant within-group improvements, particu-
larly in exercise and stress management domains (P<.05).
Within-group analysis showed that the experimental group
experienced a moderate improvement in hypertension-con-
trolling behavior (Cohen d=0.55, 95% CI 0.24‐0.86),
while the comparison group exhibited a large effect size
(Cohen d=0.86, 95% CI 0.52‐1.20). However, despite

the within-group improvements, no statistically significant
difference was observed between groups in postprogram
behavior scores, with a negligible effect size (Cohen d=0.02,
95% CI –0.39 to 0.43). This suggests that while the pro-
gram may have supported individual improvement within the
experimental group, its differential effect compared to usual
care was limited (Table 3).

Table 3. Comparison of hypertension-controlling behaviors and mean arterial pressure of older adults with uncontrolled behavior between the pre-
and postprogram enrolling.
Hypertension-controlling behaviors Preprogram enrolling Postprogram enrolling t test P value

Mean (SD) Level Mean (SD) Level
Food consumption
  Experimental group 3.27 (0.72) Moderate 3.43 (0.66) Moderate −1.242 (45) .22
  Comparison group 3.25 (0.69) Moderate 3.41 (0.56) Moderate −1.720 (44) .09
Exercise
  Experimental group 3.38 (1.16) Moderate 3.78 (0.90) Very practiced −2.457 (45) .02
  Comparison group 2.91 (1.21) Moderate 3.63 (1.13) Very practiced −4.584 (44) <.001
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Hypertension-controlling behaviors Preprogram enrolling Postprogram enrolling t test P value

Mean (SD) Level Mean (SD) Level
Stress management
  Experimental group 3.76 (0.64) Very practiced 4.05 (0.56) Very practiced −2.652 (45) .01
  Comparison group 3.62 (0.67) Very practiced 4.21 (0.62) Very practiced −5.025 (44) <.001
Medication adherence
  Experimental group 4.36 (0.66) Very practiced 4.49 (0.47) Very practiced −1.420 (45) .16
  Comparison group 4.22 (0.68) Very practiced 4.46 (0.53) Very practiced −2.586 (44) .01
Hypertension-controlling behavior in
total
  Experimental group 3.69 (0.49) Very practiced 3.94 (0.42) Very practiced −3.202 (45) .003
  Comparison group 3.50 (0.50) Moderate 3.93 (0.50) Very practiced −5.690 (44) <.001
Mean arterial pressure (mm Hg)
  Experimental group 107.14 (7.74) High 96.82 (8.85) Normal 6.109 (45) <.001
  Comparison group 106.86 (8.56) High 104.16 (10.52) High 1723 (44) .09

Effect of Health Monitoring Program on
the Mean Arterial Pressure
In the experimental group, SBP significantly decreased from
150.60 (SD 9.67) to 135.93 (SD 12.04) mm Hg, and DBP
decreased from 85.41 (SD 9.30) to 77.26 (SD 8.59) mm Hg.
The within-group effect size for SBP was a Cohen d of 1.34
(95% CI 0.94-1.74), and for DBP was a Cohen d of 0.91
(95% CI 0.57-1.25), indicating large effects [19,20]. MAP
also showed a statistically significant reduction from 107.14
(SD 7.58) to 96.82 (SD 9.09) mm Hg, with a large effect size
(Cohen d=1.22, 95% CI 0.83-1.60).

In contrast, the comparison group showed a nonsignificant
reduction in SBP from 151.70 (SD 10.78) to 145.37 (SD
15.68) mm Hg, and a slight decrease in DBP from 84.44 (SD
9.83) to 83.56 (SD 10.08) mm Hg. The within-group effect
size for SBP was a Cohen d of 0.47 (95% CI 0.16-0.78;
moderate), and for DBP was a Cohen d of 0.09 (95% CI –
0.20 to 0.38; negligible effect). MAP in the comparison group
showed a minor, nonsignificant decrease from 106.86 (SD
8.69) to 104.16 (SD 10.62) mm Hg, with a small effect size
(Cohen d=0.30, 95% CI –0.02 to 0.63).

Discussion
Principal Findings

Effect of Health Monitoring Program on the
Hypertension-Controlling Behavior
The improved overall, exercise, and stress management
behaviors in older adults with uncontrolled hypertension in
the experimental group could be attributed to the program’s
activities, which applied Bandura’s self-regulation concept
through a 3-step process [17]. Self-observation involved older
adults with uncontrolled hypertension using smartwatches to
monitor key parameters like blood pressure, pulse, step count,
and energy expenditure. A manual encouraged goal-setting
to adjust these parameters, allowing them to track behaviors

and performance outcomes to motivate behavior change and
achieve their goals. The judgment process helped older adults
compare their self-assessment results with personal goals
using the “HT GeriCare@STOU” app and manual. It covered
areas like diet, exercise, stress management, and medication
adherence. Daily reflections allowed them to make adjust-
ments and set new, personalized guidelines aligned with
their goals. In self-reaction, older adults responded to their
behavior evaluation from the judgment process. If they met
their goals, they rewarded themselves positively; if not, they
worked to improve and achieve better results.

While hypertension-controlling behaviors were high, they
did not reach the highest level. Statistically significant
improvements at the .05 level were observed in exercise and
stress management. This improvement may be attributed to
older adults in the experimental group, who tracked their
daily activities using a smartwatch to count steps and assess
pulse, ensuring exercise intensity aligned with their goals
(55%‐80% of maximum pulse). In addition, videos sent
via the LINE app in Weeks 2, 6, and 10 provided guid-
ance on walking exercises and stress management techni-
ques, such as relaxation breathing and positive thinking.
While these interventions led to improved exercise and stress
management behaviors, age-related limitations and some
older adults’ independent lifestyles may have prevented them
from achieving the highest level of performance.

Although food consumption and medication intake showed
increased average values, they were not statistically signifi-
cant at the .05 level. This may be due to limited ability
to immediately change dietary habits, as meal preparation
often depends on family caregivers. In addition, living in a
large city like Bangkok, where ready-to-eat meals are widely
available, older adults and their families often opted to buy
food rather than cook, which made it harder to avoid high-fat
foods, as reflected in the average scores on related questions.

The average scores for fruit and vegetable consumption
among older adults in the experimental group were low,
with about 2 handfuls consumed. This could be due to
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the availability of inexpensive, hard fruits like guavas and
mangoes, which were difficult for older adults to chew.
As for medication intake, older adults already displayed
good adherence, so no significant changes were observed,
especially in monitoring abnormal symptoms. Since they
took their medication regularly, they tended to forget to
observe these symptoms. However, older adults significantly
demonstrated good dietary behaviors in reducing or avoid-
ing sweet fruits and adding fewer seasonings to their meals.
This knowledge was shared through videos in the LINE app
during Weeks 2, 6, and 10, alongside food tracking in the
“HT GeriCare@STOU” app. The food menu provided details
on carbohydrates, proteins, fats, sugars, and sodium, helping
older adults recognize the importance of various food types
and assess their eating habits periodically, leading to positive
behavioral changes in sweet and salty foods.

However, this study underscores the critical role of nurses
as facilitators of technology-driven interventions. Nurses
not only interpreted real-time health data but also provi-
ded individualized feedback, guided behavioral modifica-
tions, and supported adherence to hypertension management
through telenursing home-based care. Their active involve-
ment was pivotal in helping older adult participants under-
stand their health status, translate data into actionable
steps, and sustain hypertension-controlling behaviors. These
findings highlight nurses’ unique capacity to bridge technol-
ogy with patient-centered care, demonstrating their essential
contribution to the successful implementation of mHealth
interventions and reinforcing the broader implications for
integrating such technologies into nursing practice and health
systems.

Effect of Health Monitoring Program on the
Mean Arterial Pressure
The improvement in MAP may be attributed to positive
lifestyle behaviors promoted through the program, such as
reduced intake of sweet fruits and excessive seasonings high
in sugar and salt which could decrease blood vessel elasticity
and narrow the arteries [21].

According to the Thai Hypertension Association (2019),
reducing sodium to no more than 2300 milligrams per day
could lower SBP by 2‐8 mm Hg [22], and further restriction
to 1800 milligrams per day could lead to more substantial
reduction by −5.0 mm Hg and DBP by −2.7 mm Hg in
hypertensive patients [23].

Furthermore, participants in the experimental group
showed significant improvements in stress management
behaviors. Stress was a well-established contributor to
hypertension through increased sympathetic activity and
vascular resistance [24]. The program emphasized deep
breathing exercises, which had been shown to increase
vagal tone and reduce sympathetic dominance [25], thereby
reducing blood pressure and stress [26,27]. In this study,
systolic and diastolic pressures were significantly reduced
by −14.67 mm Hg and −8.15 mm Hg, respectively, with
large effect size (SBP: Cohen d=1.34, 95% CI 0.94‐1.74;
DBP: Cohen d=0.91, 95% CI 0.57‐1.25) [19]. The impact

of this program reduction exceeded that of home blood
pressure monitoring alone [28], aligning with previous studies
on self-monitoring combined with app-based feedback or
mHealth interventions [29-32]. These results supported the
assertion that the ontology framework used in this study
functioned not merely as a classification system, but as an
integrated decision-support tool. By linking symptom patterns
and behavioral data to generate tailored feedback, it ena-
bled personalized recommendations based on individual risk
profiles and user behavior, ultimately enhancing participant
engagement and improving self-care adherence.

The primary outcome of this study was the reduction
in MAP, which showed significant improvement in the
intervention group. Although overall behavioral scores did
not differ significantly between groups, several specific
lifestyle behaviors changed meaningfully. Participants in
the intervention group reported reduced use of seasoning,
decreased intake of sweetened foods, and increased daily step
counts.

These targeted behavioral modifications, even if modest,
likely contributed to the observed improvements in blood
pressure. Consistent small changes in key behaviors can
accumulate to produce meaningful physiological effects,
even when overall behavioral scores appear unchanged. The
combination of self-monitoring through wearable devices,
real-time feedback, and personalized guidance from nurses
likely reinforced these behaviors, enhancing adherence and
translating into measurable MAP reductions.

This suggests that interventions focusing on key action-
able behaviors, even without broad changes across all
measured domains, can produce significant clinical benefits.
Future studies could further explore how specific behavio-
ral pathways mediate physiological outcomes and consider
integrating objective behavioral metrics alongside self-repor-
ted measures to capture subtle but clinically relevant changes.

Feedback from older adult participants in the final
evaluation indicated a high level of satisfaction (mean
4.16, SD 0.44). Similarly, nurse participants reported high
satisfaction (mean 4.31, SD 0.41), noting that using the
device allowed patients to observe daily results, increasing
their awareness of blood pressure levels in relation to their
recorded dietary intake. The nurses also observed that this
real-time feedback appeared to motivate patients to independ-
ently improve their overall health.

While physiological mechanisms contributed to these
improvements, practical factors also influenced the program’s
impact. Several older adults faced challenges with device
usability due to limited digital literacy, impaired vision, or
hand tremors. Unstable internet connectivity in certain areas
limited real-time interactions. Moreover, some participants
experienced “tech fatigue” during extended screen use, which
could hinder sustained engagement. These findings highlight
the importance of ensuring that health technologies are
user-friendly, accessible, and inclusive.

The use of ontology-based technologies and smart devices
presented a promising approach for nurse practitioners to
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deliver care for hypertension [33]. However, the success-
ful implementation of such systems depends on practical
integration with clinical workflows. A recent systematic
review noted that while artificial intelligence (AI) can
enhance nursing productivity and allow more time for direct
care, its effectiveness relied heavily on collaboration between
system developers and practicing nurses [34]. Therefore,
ongoing cooperation between technology designers and health
care professionals is crucial to ensure usability and promote
the adoption of digital health tools.

This study was conducted among urban older adults
with access to smartphones, which may limit the general-
izability of the findings to rural or low-resource settings.
In areas with limited internet connectivity or lower digital
literacy, participants may face difficulties using wearable
devices and the ontology-based app. In addition, real-time
follow-up and personalized guidance by nurses may be less
feasible in remote locations due to resource constraints.
Future studies should explore alternative approaches, such
as low-tech interventions or telephone-based support, to
adapt self-health monitoring programs for older adults in
less-resourced contexts.
Limitations
Due to information ethics, both older adults and the regis-
tered nurses were informed of the group to which they were
assigned and the activities in which they were participating.
As a result, older adults in the comparison group might
have provided inaccurate information in their questionnaire
responses, as they could have been influenced by the nurses
caring for them. This awareness may have led to an unin-
tentional increase in their hypertension-controlling behavior
scores. The program’s applicability to older hypertensive
patients with cellphones or a high education or economics—
both of which are frequently found in big cities—is another
drawback. Nonetheless, in crowded urban areas, the initiative
helps shorten the time it took to go to patients’ houses.

Moreover, this study was conducted among older adults
living in urban areas who had access to smartphones and

internet connectivity. Therefore, these findings may not
fully reflect the experiences of older adults in rural or
low-resource settings, where digital literacy, technological
access, and infrastructure may be limited. Future adapta-
tions of the program should consider simplified interfaces,
offline functionality, and involvement of community health
volunteers to bridge the digital divide and improve accessibil-
ity for underserved populations.

Finally, from a methodological perspective, the use of
t tests does not capture potential group×time interactions,
which could provide deeper insights into behavioral changes
over time. Future research with larger sample sizes should
consider repeated measures ANOVA or mixed-effects models
to more accurately evaluate longitudinal intervention effects.
Conclusions
The self-health monitoring program—combining a smart-
watch, the HT GeriCare@STOU app, telenursing through
home-based care, and educational content via LINE—
demonstrated effectiveness over a 12-week period. The
program supported self-observation, self-assessment, and
self-regulation, particularly enhancing stress management,
exercise adherence, and modest dietary improvements.

Although most behavioral indicators did not differ
significantly between groups, the experimental group showed
a significant reduction in MAP. This suggests that phys-
iological benefits may stem from increased self-aware-
ness, psychological engagement, and stress reduction rather
than overt behavior change. The motivational influence of
technology and the psychological effect of being monitored
may have further supported these outcomes.

These findings highlight the program’s utility as a
motivational and supportive tool for hypertension self-care
in older adults. Nurse practitioners could adopt this model
to care for older adults with uncontrolled blood pressure,
particularly those living in urban settings or with access to
mobile technology.

Acknowledgments
We would like to express our sincere gratitude to everyone who took part in this research. We are especially grateful for
the important contributions made by Bangkok Metropolitan’s health centers and health organizations, and the participants.
Furthermore, we would like to express our gratitude to Thailand Science Research and Innovation (TSRI) for funding this
study. This research used the QuillBot and ChatGPT program to assist with translation, which the researchers verified for
accuracy and appropriateness.
Data Availability
The datasets generated and analyzed during this study are available from the corresponding author upon reasonable request.
Authors’ Contributions
SM: conceptualization, methodology, data curation, formal analysis, writing – original draft, writing – review and editing.
KMK: investigation, writing – original draft, writing – review and editing.
Conflicts of Interest
None declared.
Checklist 1

JMIR NURSING Moolsart & Kritpolviman

https://nursing.jmir.org/2025/1/e73386 JMIR Nursing 2025 | vol. 8 | e73386 | p. 12
(page number not for citation purposes)

https://nursing.jmir.org/2025/1/e73386


CONSORT-eHEALTH checklist (V 1.6.1).
[PDF File (Adobe File), 255 KB-Checklist 1]
References
1. Aekplakorn W, Chariyalertsak S, Kessomboon P, et al. Trends in hypertension prevalence, awareness, treatment, and

control in the Thai population, 2004 to 2020. BMC Public Health. Nov 13, 2024;24(1):3149. [doi: 10.1186/s12889-024-
20643-1] [Medline: 39538168]

2. Elderly statistics [Web page in Thai]. Ministry of Human Security Development, Department of Elderly Affairs. 2024.
URL: https://www.dop.go.th/th/statistics_page?cat=3&id=2528 [Accessed 2025-09-22]

3. Details of performance indicators according to the agency’s performance commitment [Report in Thai]. Department of
Disease Control; 2023. URL: https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fddc.moph.go.th%
2Fuploads%2Fckeditor2%2F%2Ffiles%2F2.3_2%2520DMHT%2520%25E0%25B8%25AA%25E0%25B8%259B%
25E0%25B8%2584%25E0%25B8%25A1.%2520Final.doc&wdOrigin=BROWSELINK [Accessed 2025-09-30]

4. Department of Health annual operational plan for the year 2021 [Web page in Thai]. Office of the Public Sector
Information Commission (OPIC). URL: https://www.oic.go.th/FILEWEB/CABINFOCENTER9/DRAWER022/
GENERAL/DATA0005/00005710.PDF [Accessed 2025-09-22]

5. Thongtang P, Seesawong J. Lived experience of Thai older people living with hypertension. J R Thai Army Nurses.
2014;15(3):288-295. URL: https://he01.tci-thaijo.org/index.php/JRTAN/article/view/30653/26452 [Accessed
2025-09-27]

6. Details of indicators for monitoring and supervising the quality of non-communicable disease services (diabetes and
hypertension) for the fiscal year 2022 [Web page in Thai]. Department of Disease Control. 2021. URL: https://ddc.moph.
go.th/dncd/journal_detail.php? publish=11866&deptcode=dncd [Accessed 2025-09-22]

7. Kitt J, Fox R, Tucker KL, McManus RJ. New approaches in hypertension management: a review of current and
developing technologies and their potential impact on hypertension care. Curr Hypertens Rep. Apr 25, 2019;21(6):44.
[doi: 10.1007/s11906-019-0949-4] [Medline: 31025117]

8. Tucker KL, Sheppard JP, Stevens R, et al. Self-monitoring of blood pressure in hypertension: a systematic review and
individual patient data meta-analysis. PLoS Med. Sep 2017;14(9):e1002389. [doi: 10.1371/journal.pmed.1002389]
[Medline: 28926573]

9. Xia T, Zhao F, Nianogo RA. Interventions in hypertension: systematic review and meta-analysis of natural and quasi-
experiments. Clin Hypertens. May 1, 2022;28(1):13. [doi: 10.1186/s40885-022-00198-2] [Medline: 35490246]

10. Moolsart S, Kritpolviman K. Health detection and analyzation systems development using smart devices and ontology
technology for self-health monitoring of older adults with uncontrolled hypertension in Bangkok. Thailand Science
Research and Innovation; 2023.

11. Babatunde AO, Ogundijo DA, Afolayan AGO, et al. Mobile health technologies in the prevention and management of
hypertension: a scoping review. Digit Health. 2024;10:20552076241277172. [doi: 10.1177/20552076241277172]
[Medline: 39221086]

12. Chaipattanamatee P. Interactive multimedia: dietary approaches to stop hypertension (DASH) for elderly. J Inf Sci.
2022;40(1):56-73. URL: https://so03.tci-thaijo.org/index.php/jiskku/article/view/254937/172776 [Accessed 2025-09-27]

13. Kaplan RM, Betty AS. Ontologies in the Behavioral Sciences: Accelerating Research and the Spread of Knowledge. The
National Academics Press; 2022.

14. Belani H, Šolić P, Zdravevski E, Trajkovik V. Internet of things ontologies for well-being, aging and health: a scoping
literature review. Electronics (Basel). 2025;14(2):394. [doi: 10.3390/electronics14020394]

15. Calvo-Cidoncha E, Verdinelli J, González-Bueno J, et al. An ontology-based approach to improving medication
appropriateness in older patients: algorithm development and validation study. JMIR Med Inform. Jul 13,
2023;11:e45850. [doi: 10.2196/45850] [Medline: 37477131]

16. Kuha O, Kumniyom N, Thongnum N, et al. Appropriate dementia screening tools for Thai older adults. J Nurs Educ.
2021;14(2):45-60. URL: https://he01.tci-thaijo.org/index.php/jnat-ned/article/view/251674/171315?utm_source=chatgpt.
com [Accessed 2025-09-27]

17. Bandura A. Social cognitive theory of self-regulation. Organ Behav Hum Decis Process. Dec 1991;50(2):248-287. [doi:
10.1016/0749-5978(91)90022-L]

18. Joshi A, Kale S, Chandel S, Pal D. Likert scale: explored and explained. BJAST. 2015;7(4):396-403. [doi: 10.9734/
BJAST/2015/14975]

19. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Lawrence Erlbaum Associates; 1988. URL:
https://www.utstat.toronto.edu/brunner/oldclass/378f16/readings/CohenPower.pdf [Accessed 2025-09-22]

20. Cumming G. Understanding the New Statistics: Effect Sizes, Confidence Intervals, and Meta-Analysis. Routledge; 2012.

JMIR NURSING Moolsart & Kritpolviman

https://nursing.jmir.org/2025/1/e73386 JMIR Nursing 2025 | vol. 8 | e73386 | p. 13
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=nursing_v8i1e73386_app1.pdf
https://jmir.org/api/download?alt_name=nursing_v8i1e73386_app1.pdf
https://doi.org/10.1186/s12889-024-20643-1
https://doi.org/10.1186/s12889-024-20643-1
http://www.ncbi.nlm.nih.gov/pubmed/39538168
https://www.dop.go.th/th/statistics_page?cat=3&id=2528
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fddc.moph.go.th%2Fuploads%2Fckeditor2%2F%2Ffiles%2F2.3_2%2520DMHT%2520%25E0%25B8%25AA%25E0%25B8%259B%25E0%25B8%2584%25E0%25B8%25A1.%2520Final.doc&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fddc.moph.go.th%2Fuploads%2Fckeditor2%2F%2Ffiles%2F2.3_2%2520DMHT%2520%25E0%25B8%25AA%25E0%25B8%259B%25E0%25B8%2584%25E0%25B8%25A1.%2520Final.doc&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fddc.moph.go.th%2Fuploads%2Fckeditor2%2F%2Ffiles%2F2.3_2%2520DMHT%2520%25E0%25B8%25AA%25E0%25B8%259B%25E0%25B8%2584%25E0%25B8%25A1.%2520Final.doc&wdOrigin=BROWSELINK
https://www.oic.go.th/FILEWEB/CABINFOCENTER9/DRAWER022/GENERAL/DATA0005/00005710.PDF
https://www.oic.go.th/FILEWEB/CABINFOCENTER9/DRAWER022/GENERAL/DATA0005/00005710.PDF
https://he01.tci-thaijo.org/index.php/JRTAN/article/view/30653/26452
https://ddc.moph.go.th/dncd/journal_detail.php?%20publish=11866&deptcode=dncd
https://ddc.moph.go.th/dncd/journal_detail.php?%20publish=11866&deptcode=dncd
https://doi.org/10.1007/s11906-019-0949-4
http://www.ncbi.nlm.nih.gov/pubmed/31025117
https://doi.org/10.1371/journal.pmed.1002389
http://www.ncbi.nlm.nih.gov/pubmed/28926573
https://doi.org/10.1186/s40885-022-00198-2
http://www.ncbi.nlm.nih.gov/pubmed/35490246
https://doi.org/10.1177/20552076241277172
http://www.ncbi.nlm.nih.gov/pubmed/39221086
https://so03.tci-thaijo.org/index.php/jiskku/article/view/254937/172776
https://doi.org/10.3390/electronics14020394
https://doi.org/10.2196/45850
http://www.ncbi.nlm.nih.gov/pubmed/37477131
https://he01.tci-thaijo.org/index.php/jnat-ned/article/view/251674/171315?utm_source=chatgpt.com
https://he01.tci-thaijo.org/index.php/jnat-ned/article/view/251674/171315?utm_source=chatgpt.com
https://doi.org/10.1016/0749-5978(91)90022-L
https://doi.org/10.9734/BJAST/2015/14975
https://doi.org/10.9734/BJAST/2015/14975
https://www.utstat.toronto.edu/brunner/oldclass/378f16/readings/CohenPower.pdf
https://nursing.jmir.org/2025/1/e73386


21. Aronson D, Rayfield EJ. How hyperglycemia promotes atherosclerosis: molecular mechanisms. Cardiovasc Diabetol.
Apr 8, 2002;1:1-10. [doi: 10.1186/1475-2840-1-1] [Medline: 12119059]

22. The Hypertension Association of Thailand. Guidelines for the Management of Hypertension in General Practice. Chiang
Mai: Trick Think; 2019.

23. He FJ, MacGregor GA. Effect of modest salt reduction on blood pressure: a meta-analysis of randomized trials.
Implications for public health. J Hum Hypertens. Nov 2002;16(11):761-770. [doi: 10.1038/sj.jhh.1001459] [Medline:
12444537]

24. Kaplan NM. Kaplan’s Clinical Hypertension. 11th ed. Lippincott Williams & Wilkins; 2006.
25. Chang Q, Liu R, Li C, Shen Z. Effects of slow breathing rate on blood pressure and heart rate variabilities in essential

hypertension. Int J Cardiol. Apr 15, 2015;185:52-54. [doi: 10.1016/j.ijcard.2015.02.105] [Medline: 25782051]
26. Ma X, Yue ZQ, Gong ZQ, et al. The effect of diaphragmatic breathing on attention, negative affect and stress in healthy

adults. Front Psychol. 2017;8(874):874. [doi: 10.3389/fpsyg.2017.00874] [Medline: 28626434]
27. Jaipakdee J, Udol K, Sativipawee P, et al. Effects of deep breathing and muscle relaxation on blood pressure and stress in

hypertensive patients. Presented at: Khon Kaen University Graduate Research Conference; Mar 28, 2014; Khon Kaen,
Thailand. URL: https://gsbooks.gs.kku.ac.th/57/grc15/files/mmp64.pdf [Accessed 2025-09-27]

28. Gu Y, Bao X, Wang Y, et al. Effects of self-monitoring devices on blood pressure in older adults with hypertension and
diabetes: a randomised controlled trial. J Epidemiol Community Health. Feb 2020;74(2):137-143. [doi: 10.1136/jech-
2019-212531] [Medline: 31678965]

29. Choi DJ, Park S, Yoon M, Jo S, Kim E, Kim S. Self-monitoring of blood pressure and feedback using app in treatment of
uncontrolled hypertension: smart app study. J Hypertens (Los Angel). 2023;41(Suppl 3):e317. [doi: 10.1097/01.hjh.
0000942312.32489.4e]

30. Li R, Liang N, Bu F, Hesketh T. The effectiveness of self-management of hypertension in adults using mobile health:
systematic review and meta-analysis. JMIR Mhealth Uhealth. Mar 27, 2020;8(3):e17776. [doi: 10.2196/17776]
[Medline: 32217503]

31. Han H, Guo W, Lu Y, Wang M. Effect of mobile applications on blood pressure control and their development in China:
a systematic review and meta-analysis. Public Health (Fairfax). Aug 2020;185:356-363. [doi: 10.1016/j.puhe.2020.05.
024] [Medline: 32738577]

32. Zhou Y, Li SJ, Huang RQ, et al. Behavior change techniques used in self-management interventions based on mHealth
apps for adults with hypertension: systematic review and meta-analysis of randomized controlled trials. J Med Internet
Res. Oct 22, 2024;26:e54978. [doi: 10.2196/54978] [Medline: 39437388]

33. Lopes de Souza P, Lopes de Souza W, Ferreira Pires L, Moreira J, Rodrigues R, Ciferri R. Ontology-driven iot system
for monitoring hypertension. Presented at: 25th International Conference on Enterprise Information Systems; Apr 24-26,
2023; Prague, Czech Republic. [doi: 10.5220/0011989100003467]

34. Al Khatib I, Ndiaye M. Examining the role of AI in changing the role of nurses in patient care: systematic review. JMIR
Nursing. 2525;8:e63335. [doi: 10.2196/63335]

Abbreviations
2Q: 2-question
CONSORT : Consolidated Standards of Reporting Trials
DASH: dietary approaches to stop hypertension
DBP: diastolic blood pressure
MAP: mean arterial pressure
mHealth: mobile health
SBP: systolic blood pressure

Edited by Elizabeth Borycki; peer-reviewed by Chisom Nnajiofor, Mohammad Eghbal Heidari; submitted 03.03.2025; final
revised version received 27.08.2025; accepted 14.09.2025; published 14.10.2025

Please cite as:
Moolsart S, Kritpolviman KM
Self-Health Monitoring by Smart Devices and Ontology Technology for Older Adults With Uncontrolled Hypertension:
Quasi-Experimental Study
JMIR Nursing 2025;8:e73386
URL: https://nursing.jmir.org/2025/1/e73386
doi: 10.2196/73386

JMIR NURSING Moolsart & Kritpolviman

https://nursing.jmir.org/2025/1/e73386 JMIR Nursing 2025 | vol. 8 | e73386 | p. 14
(page number not for citation purposes)

https://doi.org/10.1186/1475-2840-1-1
http://www.ncbi.nlm.nih.gov/pubmed/12119059
https://doi.org/10.1038/sj.jhh.1001459
http://www.ncbi.nlm.nih.gov/pubmed/12444537
https://doi.org/10.1016/j.ijcard.2015.02.105
http://www.ncbi.nlm.nih.gov/pubmed/25782051
https://doi.org/10.3389/fpsyg.2017.00874
http://www.ncbi.nlm.nih.gov/pubmed/28626434
https://gsbooks.gs.kku.ac.th/57/grc15/files/mmp64.pdf
https://doi.org/10.1136/jech-2019-212531
https://doi.org/10.1136/jech-2019-212531
http://www.ncbi.nlm.nih.gov/pubmed/31678965
https://doi.org/10.1097/01.hjh.0000942312.32489.4e
https://doi.org/10.1097/01.hjh.0000942312.32489.4e
https://doi.org/10.2196/17776
http://www.ncbi.nlm.nih.gov/pubmed/32217503
https://doi.org/10.1016/j.puhe.2020.05.024
https://doi.org/10.1016/j.puhe.2020.05.024
http://www.ncbi.nlm.nih.gov/pubmed/32738577
https://doi.org/10.2196/54978
http://www.ncbi.nlm.nih.gov/pubmed/39437388
https://doi.org/10.5220/0011989100003467
https://doi.org/10.2196/63335
https://nursing.jmir.org/2025/1/e73386
https://doi.org/10.2196/73386
https://nursing.jmir.org/2025/1/e73386


© Sutteeporn Moolsart, Khajitpan M Kritpolviman. Originally published in JMIR Nursing (https://nursing.jmir.org),
14.10.2025. This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work, first published in JMIR Nursing, is properly cited. The complete bibliographic information, a link to the
original publication on https://nursing.jmir.org/, as well as this copyright and license information must be included.

JMIR NURSING Moolsart & Kritpolviman

https://nursing.jmir.org/2025/1/e73386 JMIR Nursing 2025 | vol. 8 | e73386 | p. 15
(page number not for citation purposes)

https://nursing.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://nursing.jmir.org/
https://nursing.jmir.org/2025/1/e73386

	Self-Health Monitoring by Smart Devices and Ontology Technology for Older Adults With Uncontrolled Hypertension: Quasi-Experimental Study
	Introduction
	Background
	Research Rationale and Aim

	Methods
	Study Design
	Sample and Setting
	Instruments
	Interventions
	Data Collection
	Data Analysis
	Ethical Considerations

	Results
	Participant Characteristics
	Effect of Health Monitoring Program on the Hypertension-Controlling Behavior
	Effect of Health Monitoring Program on the Mean Arterial Pressure

	Discussion
	Principal Findings
	Limitations
	Conclusions



