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Abstract

Background: Sedentary lifestyles are a growing public health concern associated with increased cardiometabolic risk, reduced
physical fitness, and impaired psychological well-being. Although smartwatches enable continuous health monitoring, their
potential to support structured, multidimensional exercise interventions for holistic health improvement remains underutilized
among sedentary adults. Objective: To develop and evaluate the effectiveness of a Smartwatch-Based Multi-Dimensional Training
Program (SBMTP) designed to improve holistic fitness, encompassing physical, psychological, and emotional health, in sedentary
adults. Methods: Research and development using the ADDIE model was employed to develop the SBMTP application, which
integrated real-time smartwatch data to deliver personalized, multidimensional exercise guidance. The six-week intervention in
sedentary adults was evaluated using physiological and subjective fitness measures and user surveys, with pre-post changes
analysis. Results: The six-week intervention led to substantial enhancements in all fitness metrics, including decreases in resting
heart rate and body mass index, as well as increases in running distance, exercise duration, calories expended, and subjective
fitness assessments (p<0.05). User evaluation demonstrated high feasibility and acceptability, with application suitability rated at
96.6%, program suitability between 89.3% and 90.3%, user satisfaction at 87.5%, and overall positive feedback reaching 91.0%,
indicating strong user acceptance and functional effectiveness. Conclusions: The smartwatch-based multidimensional training
program represents a feasible and well-accepted digital health intervention that effectively enhances holistic fitness through
personalized, data-driven exercise guidance. These findings demonstrate the potential of wearable technology to support
preventive health strategies and promote sustainable lifestyle changes among sedentary adults.
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INTRODUCTION arises from the dynamic interplay of biological,

psychological, and social factors. In line with this
Holistic fitness has become an important paradigm in perspective, the concept of physical literacy proposed
physical education, as it emphasizes the integration of by [4,5] emphasizes that physical competence,
physical, mental, emotional, and social health as a motivation, self-confidence, and knowledge are
single entity that influences one another [1,2]. This inseparable components that support community
comprehensive understanding aligns with the involvement in lifelong physical activity. With this
biopsychosocial model proposed by Hohmann et al. framework, various experts emphasize the importance
[3], which elucidates that optimal human functioning of  multidimensional  training  models to
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comprehensively  improve human adaptation,
resilience, and performance [6]. Although the theory
of holistic fitness is growing stronger, practices in the
field often do not reflect an integrated approach.
Various exercise programs still focus on specific
physical aspects such as muscle strength or
cardiovascular endurance [7], while mental aspects,
emotional regulation, and behavioral compliance are
often neglected [8]. On the other hand, modern
lifestyles full of sedentary activities and digital
dependence have reduced physical activity levels and
negatively impacted mental health, as reported by [9-
11]. Meanwhile, wearable technology such as
smartwatches is indeed growing in popularity, but
research shows that users generally only utilize basic
features such as step counters or heart rate monitors
without integrating the data into appropriate exercise
decision-making, as described by [12,13]. Thus, the
application of the concept of holistic fitness in practice
is still not optimal. This condition indicates a
significant gap between theoretical expectations and
empirical implementation. Several studies have
attempted to bridge this gap through the use of digital
technology in exercise interventions [14-16]. Mobile
phone-based health applications have been shown to
increase adherence to physical activity [17].
Gamification strategies have been shown to increase
motivation and engagement, as found by [18-20].
Wearable-based monitoring has also been shown to
help regulate the intensity of aerobic exercise [21].
However, the literature also notes that there is debate.
Some experts [22] emphasize the importance of
personalizing exercise based on data generated by
wearable sensors, but other experts [23] argue that
existing digital interventions lack a strong
pedagogical foundation and do not integrate various
dimensions of fitness into a coherent exercise model.
Critically, there is no systematically constructed and
empirically validated learning or instructional model
for utilizing smartwatch data in multidimensional
exercise programs. In summary, the main issue in the
scientific discussion is that there is no smartwatch-
based exercise system that can turn real-time health
data into flexible and complete exercise
recommendations backed by research. Other
researchers [24] emphasize the need for personalized,
technology-supported training strategies that combine
physiological monitoring, cognitive engagement,
emotional support, and behavioral reinforcement. The
development of SBMTP, a multidimensional
smartwatch-based  training model, aims to
operationalize the principles of holistic fitness. This
study uses the ADDIE instructional design approach
to make sure that the development of the model is
organized, focused on users, and includes ongoing
evaluation, which is not commonly seen in research
on training with wearables. Therefore, the purpose of
this study is to develop and evaluate a smartwatch-
based multidimensional training model to improve
holistic fitness through a structured instructional
approach. This research is highly urgent because it
directly addresses the gap between theory and
practice, provides technology-based pedagogical
innovation in physical education, and offers a model
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that can meet the community's need for integrated,
personalized, and technology-based training
solutions.

METHODS
Study Design

This study uses the Research and Development
(R&D) method by adopting the ADDIE model, which
consists of the Analysis, Design, Development,
Implementation, and Evaluation stages. The ADDIE
model was chosen based on the need for a systematic
and structured approach in developing technology-
based training products so that each stage of
development can be tested, verified, and revised
sequentially [25]. This model is relevant to the
research objective, which is to develop a Smartwatch-
Based Multidimensional Training Program (SBMTP)
as a holistic training model that utilizes real-time data
from wearable devices. The ADDIE model provides a
framework that allows researchers to analyze needs,
design multidimensional training content, develop
application prototypes, conduct field trials, and
perform comprehensive evaluations of the feasibility
of the developed product.

Study participants

Participants in this study were individuals with
sedentary characteristics, namely people who had low
levels of physical activity, often sat for long periods
of time, and were in poor physical condition.
Sedentary groups were selected because they were the
population most in need of technology-based
multidimensional exercise interventions to improve
their overall fitness. Participants were recruited using
purposive sampling with inclusion criteria of having
used a smartwatch for at least the past three months,
having low daily physical activity, having an initial
fitness index in the poor category, and being willing
to consistently follow the SBMTP. The study involved
a total of 100 sedentary participants. In the initial
small-scale pilot phase, 25 participants were involved
to test the initial prototype and provide feedback on
the functionality of the application. Subsequently, 75
sedentary participants took part in the full
implementation phase for six weeks to assess the
practicality and effectiveness of the model in
improving holistic fitness. All participants exhibited
sedentary lifestyles based on smartwatch data, such as
low daily step counts, minimal duration of moderate-
to high-intensity activities, and initial physiological
fitness parameters that were below standard (Table 1).

Research procedure

This research is a development study that resulted in
an application program designed for widespread use
as a multi-dimensional training program based on
smartwatches, which supports holistic fitness for its
users. This research used the ADDIE (Analysis,
Design, Development, Implementation, Evaluation)
development model. Based on Figure 1, the analysis
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stage looked at issues causing low overall fitness in
inactive people, such as not having personalized
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training, not using smartwatch features enough, and
lacking training models that use health data.

Table 1: Scale and Average Characteristics of Sedentary Participants (n= 100)

Variable Scale Result Category
Age (year) 22-50 34.8+7.6 Adult
Daily Steps (steps/day) 2.400 —3.500 2.980+£310 Sedentary (WHO < 5,000 steps)
Sitting duration (hr/day) 8 —11 hrs 9.6+1.0 High (risk of sedentary lifestyle)
BMI (kg/m?) 24.3-32.1 28.4+2.1 Overweight — Class 1 Obesity
Initial fitness level Insufficient — Not Fit ~ Majority “Less”  Low fitness level
Stress Level (Smartwatch) Moderate — High 68.2+£9.3 Moderate—High stress
Weekly Activity (minutes of moderate/vigorous activity) < 60 min + 35 minutes Very low (WHO standard > 150 min)
Resting heart rate (Resting HR) 75-95 bpm 84.6+5.8 Tends to be unfit

Values are presented as mean+SD.

Analysis

v
Design
Program Development and
Initial Evaluation

Development
Program development, technology
integration, initial testing, and revision

Y

Feedback

Implementation
User training, program
implementation, and monitoring

Evaluation
data analysis and
recommendations

application

( Training program

Positive

Innovative
multidimensional
training program

Figure 1: The research procedure used the ADDIE development
model.

The needs analysis was performed via a literature
review, an examination of smartwatch features, and
the identification of user characteristics, including
exercise patterns, physical activity intensity, and
monitoring requirements. This stage resulted in
development objectives and fitness indicators that
became the basis for SBMTP design. The design
phase focused on formulating exercise goals,
developing a multidimensional exercise model
framework, and creating an application storyboard.
The exercise content included cardiorespiratory,
strength, mobility, balance, recovery, and mindfulness
components. In addition, research instruments such as
expert questionnaires, observation sheets, and
evaluation formats were designed to ensure that the
validation process could be carried out systematically.
During the development phase, a preliminary
prototype of the SBMTP was constructed according to
the established design, incorporating physiological
data captured by a smartwatch. The prototype was
tested on 25 participants to assess its functionality,
feasibility, and user response. Expert validation of the
material and media experts using a Likert scale was
conducted to assess the feasibility of the content,
appearance, and navigation, which then became the
basis for product revisions prior to full-scale
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implementation. The implementation phase was
conducted on 75 sedentary participants over six
weeks. Participants were given initial training on the
use of the application and smartwatch features. The
program was implemented in a real-world context
with real-time monitoring of heart rate, daily activity,
stress, and sleep quality. The app gave automatic
feedback on how to change the intensity of the
exercise. The evaluation phase consisted of formative
evaluation via expert assessment and initial trials,
alongside summative evaluation following complete
implementation. The evaluation assessed the
effectiveness of SBMTP based on changes in physical
fitness, sleep quality, stress regulation, VO.max
improvement, and user perceptions of the benefits and
convenience of using the application. The evaluation
results were used to determine the final feasibility of
this smartwatch-based exercise model.

Ethical considerations

All participants provided written informed consent,
and the protocol was approved by the Institutional
Review Board of Universitas Negeri Medan
(Approval No: 13.02/KEP-UNIMED/11/2025), in
accordance with the Declaration of Helsinki.

Statistical analysis

Descriptive statistics were used to summarize the
characteristics of sedentary participants and the values
of all fitness parameters before and after the
intervention, namely Resting Heart Rate (bpm), BMI
(kg/m?), Subjective Fitness Score (1-10), running
distance (km), exercise duration per session (minutes),
and calories burned per session (kcal). The Shapiro—
Wilk normality test was used to ensure that the data
distribution met the parametric assumptions, while
Levene's test of variance homogeneity was used to
assess variance uniformity. Changes in each
parameter before and after the use of SBMTP were
analyzed using a paired sample t-test to determine the
effectiveness of the intervention. The level of
statistical significance was set at p < 0.05. All analyses
were performed using SPSS software version 25.0
(IBM Corp., Armonk, NY, USA).

RESULTS

The results of this study describe how the integration
of smartwatches as real-time fitness monitoring
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devices plays an important role in supporting the
implementation of  the Smartwatch-Based
Multidimensional Exercise Program (SBMTP). The
use of smartwatches enables the objective collection
of physiological data, including heart rate, calories
burned, distance traveled, and exercise duration, so
that the exercise process can be monitored with
precision. Through the use of this technology, all
participants can carry out the training program safely,
measurably, and in accordance with their individual
physical capacities, while researchers obtain accurate

SBMT to improve holistic health outcomes

data to evaluate holistic fitness changes during the
intervention period. A needs analysis was conducted
to identify key issues in improving holistic fitness and
determine aspects that should be developed in a
smartwatch-based exercise program. Data was
obtained through questionnaires and interviews with
25 respondents with moderate to low levels of
physical activity. The results of the sedentary behavior
survey (Table 2) form the basis for formulating
program development needs.

Table 2: Results of needs analysis and sedentary behavior profile of 25 respondents

Variables Measured Category Resic();gents
Gender Male 12(48)
Female 13(52)
Age (years) 18-25 10(40)
26-35 8(32)
3645 5(20)
>45 2(8)
Duration of sitting per day <4 hours 3(12)
4-6 hours 6(24)
7-9 hours 9(36)
> 10 hours 7(28)
Screen time (TV/mobile phone/computer) per day <2 hours 2(8)
2—4 hours 7(28)
5-7 hours 10(40)
> 7 hours 6(24)
Light physical activity (walking, light exercise, etc.) <2 day/week 8(32)
3—4 day/week 10(40)
> 5 day/week 7(28)
Habit of taking breaks from sitting (every hour) Yes, regularly 9(36)
Sometimes 11(44)
Never 5(20)
Main reasons for sedentary behavior Work/studies 14(56)
Entertainment (watching TV, playing with my phone) 8(32)
Laziness 3(12)

The results of the needs analysis show that the
majority of respondents have a highly sedentary
behavior profile. Most respondents sit for more than 6
hours per day (64%), with 36% sitting for 7-9 hours
and 28% sitting for >10 hours. Screen time is also
quite dominant, with 40% of respondents using digital
devices for 5-7 hours per day. The level of light
physical activity remains low, as only 28% of
respondents are active >5 days per week, while 32%
are classified as inactive. In addition, 44% of
respondents only occasionally took breaks from
sitting, and 20% never did so. The main factors
contributing to sedentary behavior were work or study
(56%), followed by screen-based entertainment
activities (32%). These findings indicate the need for
technology-based exercise interventions that can
increase physical activity and monitor sedentary
behavior more effectively. The training program is
designed with a progressive approach over 6 weeks.
This training program is designed by combining
various aerobic movements with rhythmic music,
thereby improving movement coordination, muscle
endurance, and calorie-burning efficiency. In addition
to strengthening the cardiovascular system, this series
of exercises also contributes to improved balance,
agility, and overall motor skills. Figure 2 shows the
interface design and main feature structure of the
Smartwatch-Based =~ Multidimensional ~ Training
Program (SBMTP) application. This design includes
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three main components, namely core features for
monitoring multidimensional activities such as steps,
heart rate, VO:max, sleep quality, stress, and
personalized aerobic exercises through the AI-Coach
system. The middle section shows the main display of
the application, which displays the Holistic Fitness
Index (HFI), daily exercise recommendations, and
fitness progress visualization. Meanwhile, the
analytics and reporting features provide a holistic
fitness dashboard, progress charts, and weekly or
monthly reports that can be exported. Integration with
various brands of smartwatches, automatic
synchronization, real-time monitoring, and data
security are shown in the additional section of the
system. Overall, this image depicts SBMTP as a
wearable technology-based holistic fitness app with
smart analytics to support users' multidimensional
fitness improvement. The exercise program developed
in this study is a program tailored to the needs of its
users (Table 3). The development of the SBMTP
application was carried out based on the design that
had been prepared in the design stage so that all
feature components, usage flows, and program
structures could be implemented systematically.
Regarding the development process, the results of
development at this stage show that the SBMTP
application has been successfully designed with a
systematic and easy-to-use onboarding flow.
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Figure 2: Main Feature Design of the SBMTP Application.

Table 3: Aerobic exercise programs offered can be adjusted to the participants' conditions

Phase Week TD Type of Aerobic Exercise Intensity g{:s;%%iz; To(traii::)m ¢ Description
1 Monday Light jogging 50-60% 3x8 min (rest 2 24 Focus on cardiovascular
HRmax min) adaptation
— 1 Wednesday Skipping (jumping rope) 50-60% 5%1 min (rest 1 S(active) Coordination +
Q HRmax min) endurance
ac_:‘j 1 Friday Low-impact aerobic 50-60% 4x5 min (rest 1 20 Low impact movements
exercise HRmax min)
2 Monday Jogging + brisk walking 55-65% 4x7 min 28 Variation in tempo
intervals HRmax
2 Wednesday Skipping + jumping jack ~ 55-65% 6x1 min 6(active) Combination of
HRmax movements
2 Friday Low-impact aerobics 55-65% 4x6 minute 24 Increase repetitions of
~ HRmax movements
9 3 Monday Moderate jogging 60-70% 3x10 min 30 Increase duration
ac_:‘j HRmax
3 Wednesday Fast skipping 60-70% 6x1,5 min 9(active) Increase intensity
HRmax
3 Friday Medium-impact aerobics ~ 60-70% 4x7 min 28 More dynamic
HRmax movements
4 Monday Interval running (2 65-75% 8 siklus 24(active) Interval training
minutes running + 1 HRmax
minute walking)
4 Wednesday Skipping + light burpees 65-75% 6x2 min 12(active) Increased strength
HRmax
- 4 Friday Medium-impact aerobic 65-75% 4x8 min 32 Increased volume
9 exercise HRmax
ac_:‘j 5 Monday Moderate running 70-80% 3x12 min 36 Improved
HRmax cardiopulmonary
capacity
5 Wednesday Fast skipping + jumping 70-80% 8x1.5 min 12(active) Power training
jacks HRmax
5 Friday High-impact aerobic 70-80% 4x9 min 36 Intensity surge
exercise HRmax
6 Monday Interval running (3 75-85% 8 cycles 32(active) Peak performance
minutes running + 1 HRmax
b minute walking)
s 6 Wednesday Fast skipping + burpees 75-85% 8x2 min 16(active) Combination of stamina
= HRmax + strength
6 Friday High-impact aerobic 75-85% 4x10 min 40 Maximum intensity
exercise HRmax

Note: TD = Training day, HRmax = Heart rate maximal

The initial display of the application begins with a
splash screen that displays the logo and tagline as the
main visual identity. After that, users are directed to
the welcome screen, which provides a brief
explanation of the holistic wellness concept that forms
the basis of SBMTP development so that users
understand the purpose and benefits of the application
from the start. In the next stage, users enter the
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registration or login process through several options,
namely using email, Google account, or Apple ID.
The onboarding system also allows direct
synchronization with various types of smartwatches,
such as Apple Watch, Fitbit, Garmin, and Samsung,
so that users' physiological data can be automatically
connected to the application. After the authentication
process is complete, users fill in the initial settings,
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which include personal information such as age,
height, weight, gender, and exercise goals, as shown
in Figure 3.

Silahkan/Mengisi
Data

Nama:

Usia:

Jenis Kelamin:: - Lakidakd

Berat Badan:

Tinggi Badan :

BMI:

Denyut Nadi:

SBMT to improve holistic health outcomes

Table 4: Testing for normality and homogeneity

Normality test Homogeneity test
Shapiro Wilk Levene’s
Statistic n p-value f df p-value
0.984 75 0.252 2.225 74 0.342

Note: The data are normally distributed and homogeneous (p>
0.05).

Furthermore, the homogeneity test using Levene's test
showed a value of F= 2.225 with p= 0.342 (df= 74),
which means that the data variance is homogeneous.
Thus, all variables meet the assumptions of normality
and homogeneity (p> 0.05), so the analysis can be
continued using a paired sample t-test. The results of
the analysis shown in Table 5 indicate that the SBMTP
program provided a significant improvement in all
fitness indicators after six weeks of intervention.

Table 5: Summary of fitness improvements after six weeks of
SBMTP-based training

Irl::itil(l:z:zr Pretest Pretest A p-value
RHR (bpm) 84.248.5 75.1£7.9 19.1 0.001
BMI (kg/m?) 27.343.1 26.2+2.9 111 0.023
SFS (1-10) 4.6+1.2 7.3£1.4 127 0.012
RD (km) 2.840.9 4.3+1.1 11.5 0.016
EDpS (min) 22.5+5.8 35.4+6.7 112.9 0.001
CBpS (kcal) 178.6+42.3 254.8+51.6  176.2 0.001

Figure 3: Application home screen.

In addition, users are also asked to select their
preferred exercise dimensions to focus on, whether it
be physical, mental, social, or the overall dimensions
of holistic fitness. The interface development results
show that the SBMTP application has a concise and
functional navigation structure. The home page
displays a summary of the Holistic Fitness Index
(HFI) and daily statistics such as heart rate, steps,
stress, sleep, and exercise recommendations. The
exercise program menu provides an Al-coach-based
automatic schedule, thematic programs such as yoga,
HIIT, and meditation, as well as weekly progress
indicators that connect directly to a smartwatch when
a session begins. The Mind and Mood menu contains
mood trackers, guided meditations, breathing
exercises, reflective journals, and stress statistics. The
report’s menu displays graphs of physical activity,
sleep, stress, and emotions, as well as a
comprehensive holistic fitness index with Al-based
adaptive recommendations. Meanwhile, the profile
menu includes personal data settings, device
synchronization, display preferences, privacy, and
security. Overall, the app's navigation flow moves
from onboarding and login to the main dashboard with
access to the Exercise Program, Mind and Mood,
Community, and Reports and Profile. The
implementation phase was conducted to test the use of
the Smartwatch-Based Multidimensional Exercise
Program (SBMTP) in a real-world context and assess
the program's applicability to sedentary users. The
trial was conducted with 75 participants over six
weeks, with initial guidance on usage to ensure they
understood the main features of the application. The
Shapiro—Wilk normality test showed a W value of
0.984 with p= 0.252 (n= 75), indicating that the data
were normally distributed (Table 4).
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Values are expressed as mean+SD> Note: A: changes; RHR:
Resting Heart Rate; SFS: Subjective Fitness Score; RD: Running
Distance: EdpS: Exercise Duration per Session: CBpS: Calories
Burned per Session.

Resting heart rate decreased by 9.1 bpm (p= 0.001),
indicating an improvement in cardiovascular function
efficiency. Body mass index also decreased by 1.1
kg/m? (p=0.023), indicating an improvement in body
composition.  Subjective  fitness scores rose
significantly by 2.7 points (p= 0.012), signifying an
enhancement in participants' perception of fitness and
physical well-being. In terms of physical
performance, the distance run increased by 1.5 km (p=
0.016), which shows that aerobic endurance capacity
has improved. The duration of exercise per session
increased by 12.9 minutes (p= 0.001), indicating an
increase in exercise tolerance. In addition, calories
burned per session increased by 76.2 kcal (p= 0.001),
indicating an increase in energy output and physical
activity intensity. Overall, all variables showed
significant changes (p< 0.05), so it can be concluded
that the SBMTP program is effective in improving
various aspects of participants' multidimensional
fitness. To evaluate the effectiveness of the
smartwatch-based =~ Multi-Dimensional ~ Training
Program (SBMTP) application innovation in
improving the holistic fitness of users, a survey was
conducted among users of the SBMTP application.
Based on the research results and Table 6, it can be
concluded that the Smartwatch-Based Multi-
Dimensional Training Program (SBMTP) innovation
is technically and functionally feasible, in line with the
needs of modern smartwatch users, and effective in
improving holistic fitness that encompasses physical,
mental, and emotional aspects. Additionally, this
program has received high satisfaction ratings and
positive responses from users, indicating excellent
implementation quality and acceptance.
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Table 6: Summary of overall evaluation statistics

Research Indicators Average (%) Category
Application Suitability 96.6 Very Appropriate
Program Suitability 90.3 Very Suitable
Program Suitability 89.3 Appropriate
User Satisfaction 87.5 Very Satisfactory
Positive Feedback 91.0 Very Good

DISCUSSION

The results of the study show that the Smartwatch-
Based Multidimensional Exercise Program (SBMTP)
is effective in improving various indicators of physical
and psychological fitness, including a decrease in
resting heart rate, an increase in running distance, an
increase in exercise duration, an improvement in
fitness perception, and an increase in energy as seen
from the increase in calories burned per session. These
findings confirm that the integration of wearable
technology into structured training systems can have
a significant effect on holistic fitness changes. The use
of wearable sensors enables real-time monitoring of
physiological data, thereby improving the accuracy of
exercise supervision and the quality of adaptation to
load [19,26,27]. This conclusion is reinforced by a
another study, which states that wearable devices can
increase motivation, consistency of physical activity,
and the quality of users' health self-management [28].
The improvement in physical fitness, especially the
lower resting heart rate and longer running distance,
supports the idea that exercise programs that adjust
intensity can boost aerobic capacity by helping the
heart and metabolism work better. In this study,
SBMTP uses the AI-Coach feature to adjust exercise
intensity based on heart rate data, stress levels, and
sleep quality, which is in line with [30]
recommendations regarding the importance of
exercise personalization in the digital fitness era.
Physiologically, a 9.1 bpm decrease in resting heart
rate indicates improved cardiac efficiency, which,
according to another study, is a direct indicator of
improved cardiorespiratory function [31].
Psychologically, the increase in subjective fitness
scores and improved stress regulation through the
Mind and Mood features support the theory that
technology-based  interventions can  reduce
psychological burden and improve mental well-being
[32-34]. These findings are in line with the results of
Yang et al. study [35], which showed that integrating
physical exercise with mindfulness components
improves emotional balance, sleep quality, and
executive function. On the other hand, the mood
tracking and daily reflection features in SBMTP were
found to provide a cognitive feedback mechanism that
increases users' seclf-awareness [36-38]. This is
reinforced by Gerhardsson and Laike's [39] concept of
a behavior change support system, which emphasizes
the importance of monitoring, positive reinforcement,
and adaptive feedback in forming sustainable health
habits. Overall, this study confirms the importance of
a multidimensional exercise approach that targets not
only physical capacity improvement but also stress
regulation, sleep quality, and mental well-being.
Holistic approaches such as SBMTP are in line with
Chao et al. [40] view that modern health must include
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physical, mental, and social dimensions in an
integrated manner. Furthermore, the successful use of
smartwatches as a data collection medium supports
Khan et al. [41] findings, which state that quantified
self-technology provides great opportunities for
health  personalization through accurate and
continuous data [42-44]. The findings of this study
have important implications for the development of
technology-based exercise models, where SBMTP has
been shown to improve holistic fitness while
reinforcing the theory of the effectiveness of
multidimensional exercise personalized through real-
time physiological data. This program can be applied
in the context of modern fitness, education, and health
services as an adaptive exercise strategy focused on
long-term behavioral change.

Study limitations

This study possesses several limitations, including the
lack of a control group, the relatively brief duration of
the intervention, the restriction of the sample to a
sedentary population from an educational setting, and
the reliance on the precision of wearable devices and
self-report instruments for psychological variables.
These limitations indicate the need for further research
with a stronger experimental design, longer duration,
and a more diverse population to strengthen the
generalization of findings and improve the quality of
SBMTP implementation in the future.

Conclusion
We successfully developed and evaluated the
Smartwatch-Based ~ Multidimensional =~ Program

Training (SBMTP) as a technology-based holistic
exercise model capable of improving physical,
mental, and emotional fitness in sedentary individuals.
The integration of real-time physiological data
through  smartwatches proved effective in
personalizing exercise intensity, monitoring body
responses, and providing adaptive feedback. The
results of the six-week intervention showed
significant improvements in all fitness indicators,
including a decrease in resting heart rate, an increase
in aerobic capacity, an increase in perceived fitness,
and an improvement in body composition. In addition,
the Mind and Mood component of the SMWTP also
supported improvements in stress regulation, self-
awareness, and the psychological well-being of
participants. Overall, this study demonstrates that a
wearable-based multidimensional exercise approach
can effectively integrate holistic fitness theory with
practical implementation in the field. These findings
make an important contribution to the development of
technology-based interventions in the context of
modern fitness, physical education, and preventive
health services. SBMTP offers a systematic, adaptive,
and data-driven training framework that can serve as
a reference model for the development of future
digital exercise programs. However, this study has
limitations, including the absence of a control group,
the relatively short duration of the intervention, and
the limitation of participants to a specific sedentary
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population.  Therefore, further research is
recommended to test the effectiveness of SBMTP in a
more diverse population, extend the duration of the
intervention, integrate more advanced artificial
intelligence algorithms, and evaluate its impact
through a more robust experimental design. These
developments are expected to strengthen the
generalization of results and increase the potential of
SBMTP as a holistic technology-based exercise
innovation on a broader scale.
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