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Physical activity plays a crucial role in maintaining health and preventing non-communicable
diseases; however, participation levels remain insufficient across different populations. The
development of digital health technologies, particularly wearable devices such as fitness trackers
and smartwatches, offers innovative solutions for monitoring and promoting physical activity. This
study aimed to examine the role of wearable technology in enhancing physical activity and
supporting health status improvement through a systematic literature review based on the PRISMA
2020 guidelines. Literature searches were conducted in PubMed, Scopus, ScienceDirect,
MEDLINE, and ProQuest for studies published between 2016 and 2026. Following duplicate
removal, screening, and eligibility assessment using the PICO framework, 22 articles from 5,747
identified records were included in the final synthesis. The findings demonstrate that wearable
technology enables objective monitoring of physical activity through indicators such as step count,
activity intensity, duration, and heart rate. The reviewed studies reported improvements in physical
activity awareness, motivation, self-monitoring, and health-related behaviors across children,
adolescents, adults, and older adults. Wearable interventions combined with goal setting,
personalized feedback, and behavioral support showed more consistent outcomes than device use
alone. Wearable technology represents a promising strategy for promoting active lifestyles and
improving population health outcomes.
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INTRODUCTION

Regular physical activity is widely recognized as a fundamental determinant of health because
it contributes to physiological regulation, disease prevention, psychological well-being, and long-term
functional capacity across different stages of life (Farooqui et al., 2025). Consistent engagement in
physical activity contributes to the reduction of systemic inflammation, improves metabolic function,
and lowers the risk of long-term morbidity and mortality associated with chronic health conditions
(Dhuli et al., 2022). For healthy individuals, routine moderate-to-vigorous physical activity (MVPA)
plays an important role in preventing major non-communicable diseases such as cardiovascular disease,
diabetes mellitus, obesity, and hypertension (Monsalves-Alvarez et al., 2024). Recent public health
perspectives increasingly emphasize physical activity promotion as a central strategy for addressing the
global burden of preventable diseases and improving population health outcomes. However, despite
extensive evidence regarding its benefits, physical inactivity remains a persistent global challenge due
to complex interactions between individual behavior, social conditions, environmental constraints, and
lifestyle transitions associated with modernization. This situation has encouraged the development of
innovative approaches capable of supporting sustainable behavioral modification and enabling
continuous monitoring of health-related activities.

Limited participation in physical activity is influenced by multiple barriers operating at
individual, interpersonal, and environmental levels, which makes conventional health promotion
strategies insufficient in addressing diverse population needs (Chen et al., 2025). At the individual level,
limited time availability, inadequate motivation, low confidence, and insufficient health literacy
frequently reduce engagement in regular exercise behaviors (Chen et al., 2025). Environmental
determinants, including limited social support, inadequate access to physical activity facilities, and
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unsafe living environments, further contribute to reduced opportunities for maintaining active lifestyles
(Mishbahuddin & Rungsihirunrat, 2025). These challenges indicate that increasing physical activity
requires interventions capable of providing continuous support, personalized feedback, and behavioral
reinforcement beyond traditional educational approaches. The emergence of digital health technologies
has transformed the landscape of preventive healthcare by introducing tools that facilitate real-time
monitoring and individualized health management. Among these innovations, wearable technology has
received substantial scientific attention because of its ability to integrate objective measurement,
behavioral feedback, and personalized intervention within everyday activities.

Wearable technology, including fitness trackers, smartwatches, and sensor-based monitoring
devices, has developed into an important component of contemporary digital health systems by enabling
continuous assessment of physical activity patterns and physiological indicators (Terada et al., 2025).
These devices are capable of recording step counts, movement intensity, sedentary behavior, heart rate
patterns, sleep characteristics, and other health-related parameters that provide users and healthcare
providers with objective information regarding lifestyle behaviors (Terada et al., 2025). The integration
of wearable devices with smartphone applications allows individuals to establish personal goals,
monitor progress, and receive immediate feedback, creating opportunities for technology-supported
behavioral change (Keats et al., 2023). Previous research has demonstrated that wearable-based
interventions can increase physical activity participation by strengthening self-monitoring processes
and encouraging individuals to become more aware of their daily behaviors (Brickwood et al., 2019).
The accessibility, portability, and user-centered characteristics of wearable devices have expanded their
applications from general fitness management toward clinical monitoring, disease prevention, and
personalized healthcare interventions. Nevertheless, the increasing adoption of wearable technology
also raises important questions regarding its actual effectiveness, sustainability, and applicability across
different populations, requiring comprehensive evaluation through systematic evidence synthesis.

Empirical evidence has increasingly demonstrated that wearable technology can contribute to
improvements in physical activity levels, although the magnitude and sustainability of these effects vary
depending on population characteristics, intervention design, and behavioral support mechanisms.
Several studies have reported that wearable device interventions can increase daily step counts, enhance
participation in moderate-to-vigorous physical activity, and reduce sedentary behaviors among adults
when integrated with structured goal-setting and feedback strategies (Longhini et al., 2024). Evidence
from systematic reviews and meta-analyses indicates that wearable activity trackers may produce
meaningful improvements in physical activity engagement, particularly when combined with
complementary behavior change techniques such as coaching, reminders, gamification, and
personalized feedback (Ferguson et al., 2022). Similar findings have been observed among individuals
with chronic diseases, where wearable technologies provide opportunities for objective monitoring and
personalized lifestyle management that support improvements in health-related behaviors (Yu et al.,
2023). However, the effectiveness of wearable technology cannot be attributed solely to technological
features because psychological motivation, user adherence, social support, and intervention context
substantially influence behavioral outcomes (Dankovi¢ et al., 2023). These findings suggest that
wearable technology functions as a complex behavioral intervention rather than merely a digital
measurement device, requiring consideration of both technological capabilities and human factors in
evaluating its contribution to health improvement.

Although previous studies provide substantial evidence regarding the potential benefits of
wearable technology, the existing literature remains characterized by methodological inconsistencies
and unresolved empirical gaps. Research among children and adolescents has produced mixed findings,
with some investigations demonstrating increased physical activity levels after wearable-based
interventions, while others reporting limited or insignificant effects due to challenges in maintaining
engagement, technological novelty effects, and differences in intervention implementation (Au et al.,
2024). School-based studies further indicate that the effectiveness of wearable devices among younger
populations is influenced by educational environments, teacher involvement, intervention duration, and
the integration of supporting behavioral strategies (Chen et al., 2025). Among older adults, systematic
reviews have confirmed improvements in step counts and reductions in sedentary behavior, yet evidence
regarding broader outcomes such as physical function, sarcopenia indicators, and body composition
remains relatively inconsistent (Wu et al., 2023). Recent randomized controlled trials suggest that
structured wearable-assisted programs involving progressive goal-setting may provide additional
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benefits for older adults, although long-term adherence remains a critical determinant of success (Ho et
al., 2024). These variations reveal an important conceptual gap in the current literature, as existing
studies have not fully clarified how wearable technology interacts with behavioral, psychological, and
contextual factors to generate sustainable improvements in physical activity and overall health status.

The fragmented nature of existing evidence highlights the necessity for a systematic evaluation
that integrates findings across populations, intervention models, and health outcomes to establish a more
comprehensive understanding of wearable technology effectiveness. Previous reviews have frequently
examined specific groups, such as children, adolescents, older adults, or individuals with particular
medical conditions, resulting in limited understanding of the broader role of wearable technology within
population health improvement frameworks (Li et al., 2025). Differences in study methodologies,
measurement instruments, intervention durations, and outcome indicators have further complicated
comparisons across studies and limited the ability to determine the conditions under which wearable
technology produces optimal health benefits (Higgins et al., 2022). A systematic literature review
provides an appropriate methodological approach for identifying patterns, evaluating evidence
consistency, and synthesizing findings from diverse research contexts through transparent and rigorous
procedures (Page et al., 2021). Positioned within the field of health, medical, and psychological studies,
this research examines wearable technology as a multidimensional digital health intervention that
connects technological innovation with behavioral modification and health promotion. This study aims
to analyze the role of wearable technology in enhancing physical activity and supporting health status
improvement by systematically synthesizing empirical evidence from previous investigations. The
contribution of this research lies in providing theoretical clarification regarding the mechanisms through
which wearable technology influences health-related behaviors and offering methodological insights
for developing future evidence-based digital health interventions.

RESEARCH METHODS
Study Design

This study employed a systematic literature review (SLR) design to identify, evaluate, and
synthesize scientific evidence regarding the role of wearable technology in enhancing physical activity
and supporting health status improvement. The review process followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines to ensure transparency,
methodological rigor, reproducibility, and the reduction of potential bias throughout the review process
(Page et al., 2021). A systematic review approach was selected because it enables researchers to
integrate findings from multiple studies, identify patterns of evidence, and recognize limitations within
the existing body of knowledge (Snyder, 2019). This design was considered appropriate for examining
the effectiveness of wearable technology interventions because previous studies have applied diverse
methodologies, populations, and outcome measurements within the field of digital health and physical
activity promotion.

Eligibility Criteria

The eligibility criteria were developed using the PICO (Population, Intervention, Comparison,
and Outcome) framework to ensure a structured and comprehensive selection process, as presented in
Table 1. This review included original research articles published between 2015 and 2026, written in
English, available in full-text format, and specifically examining the influence of wearable technology
on physical activity levels and health-related outcomes. Studies employing quantitative, qualitative, and
mixed-methods research designs were included to provide broader insights into both measurable
behavioral changes and contextual factors influencing technology adoption and effectiveness (Creswell
& Creswell, 2018). The inclusion of diverse research designs was intended to capture empirical
evidence regarding physical activity improvement while also considering psychological, behavioral,
and implementation-related aspects of wearable technology interventions.

Table 1. Inclusion and Exclusion Criteria Based on PICO Framework

Criterion Inclusion Exclusion
Population (P) General population across age groups, Animal studies, laboratory-only
including  adults, older adults, studies, or populations with
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Intervention (I)

Comparison (C)

Outcome (O)

adolescents,
populations.

and community-based

Use of wearable technology, including
smartwatches, fitness trackers,
accelerometers, pedometers, and
wearable activity monitoring devices.
Control groups (non-users), standard
interventions, usual care, or baseline
measurements before wearable device
implementation.

Changes in physical activity levels,
including step counts, exercise
duration, MVPA, sedentary behavior,
and improvements in health status
indicators.

acute medical restrictions that

limit physical activity
participation.

Stationary monitoring devices
or standalone mobile

applications without wearable
technology integration.

Studies without comparison
conditions or baseline
measurements.

Studies focusing only on

technical performance, sensor
accuracy, or device validation
without behavioral or health
outcomes.

Information Sources and Search Strategy

A systematic literature search was conducted across five electronic databases: PubMed, Scopus,
ScienceDirect, MEDLINE, and ProQuest. The use of multiple databases was intended to maximize
literature coverage and reduce the possibility of missing relevant studies during the identification
process (Higgins et al., 2022). The search strategy was developed using combinations of keywords and
Boolean operators (AND/OR) related to “wearable technology,” “wearable devices,” “physical
activity,” “health improvement,” and “urban population” based on systematic review search procedures
(Kitchenham & Charters, 2007). The search was restricted to studies published between 2015 and 2026
to capture contemporary evidence regarding the rapid development of wearable health technologies.
The initial search identified 5,747 records from five databases, consisting of PubMed (n = 21), Scopus
(n=176), ScienceDirect (n="701), MEDLINE (n = 63), and ProQuest (n = 4,886). All retrieved records
were subsequently exported, organized, and screened according to the predefined eligibility criteria.

Risk of Bias Assessment

The methodological quality and risk of bias of the included studies were assessed using the
Joanna Briggs Institute (JBI) Critical Appraisal Tools according to the characteristics and design of
each study. The critical appraisal process was conducted to evaluate the methodological robustness,
credibility of findings, and potential limitations of the included evidence. Based on the quality
assessment results, most studies included in this systematic literature review demonstrated good
methodological quality and fulfilled the majority of appraisal criteria. Among the 22 studies analyzed,
all articles were considered eligible for inclusion in the final synthesis process because they
demonstrated sufficient methodological quality and relevance to the research objectives.

Study Selection

The study selection process was conducted through several systematic stages, including
identification, duplicate removal, title and abstract screening, and full-text eligibility assessment based
on predetermined inclusion and exclusion criteria. This structured screening procedure was
implemented to maintain the relevance, reliability, and methodological quality of the evidence included
in the review (Page et al., 2021). During the initial screening phase, irrelevant studies, duplicate records,
and articles that did not meet the eligibility criteria were excluded. Following the complete assessment
process, 22 articles were selected and included in the final systematic review synthesis. The entire
selection process, including identification, screening, eligibility assessment, and final inclusion, is
presented through the PRISMA flow diagram in Figure 1.
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Figure 1. PRISMA Flowchart for Study Selection

RESULTS AND DISCUSSION
Study Characteristics of Included Studies

The systematic literature review identified 22 eligible studies that investigated the role of
wearable technology in enhancing physical activity and supporting health status improvement across
different populations, geographical settings, and methodological approaches. Based on the population
characteristics presented in Figure 2. Population Characteristics of Included Studies, adults represented
the largest proportion of the included evidence with 12 studies (54.5%), followed by adolescents with
4 studies (18.2%), while children and older adults were represented by 3 studies each (13.6%). The
dominance of adult-focused studies indicates that wearable technology research has initially developed
within contexts related to lifestyle modification, chronic disease prevention, and health behavior
management among mature populations (Ferguson et al., 2022). However, the increasing number of
studies involving younger and older populations demonstrates that wearable technology has expanded
into preventive and supportive healthcare strategies across different stages of life.

Clider Adults {3 articles) Chikdren (3 articles)

Adglescents (4 articles)

Adults (12 articles)

Figure 2. Population Characteristics of Included Studies

The geographical distribution of the reviewed studies indicates that wearable technology
research remains concentrated in countries with established digital health ecosystems. As shown in
Figure 3. Geographical Distribution of Included Studies, the United States contributed the highest
number of studies with 11 articles (50.0%), followed by Australia, China, and Taiwan with two studies
each (9.1%). Other countries, including Peru, Spain, Japan, South Korea, and Pacific Island regions,
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were represented by one study each (4.5%). This pattern suggests that the availability of technological
infrastructure, healthcare innovation capacity, and research funding influences the development of
wearable-based health interventions (Longhini et al., 2024). Nevertheless, studies conducted in different
cultural and healthcare contexts provide important insights regarding feasibility, accessibility, and user
acceptance among diverse populations.

Country (n; %)
United States (11; 50.0%)
Australia (2; 9.1%)
China (2; 9.1%)
Taiwan (2; 9.1%)
Peru (1; 4.5%)
Spain {1; 4.5%)
Japan (1; 4.5%)
Pacific Islands (1; 4.5%)
South Korea (1; 4.5%)

Figure 3. Geographical Distribution of Included Studies

The reviewed articles employed diverse methodological approaches to evaluate the
effectiveness and implementation of wearable technology. Based on Figure 4. Research Design
Characteristics of Included Studies, quantitative approaches represented the majority of studies with 15
articles (68.2%), including randomized controlled trials, longitudinal studies, observational studies, and
cross-sectional designs. Qualitative approaches accounted for 6 studies (27.3%), while one study (4.5%)
applied mixed-methods methodology. The predominance of quantitative research reflects the
importance of measurable outcomes in digital health evaluation, such as physical activity frequency,
step counts, sedentary behavior, body composition, and health-related indicators, whereas qualitative
investigations provide deeper explanations regarding usability, acceptance, and barriers to sustained
technology adoption (Creswell & Creswell, 2018).

Quantitative
68,2%

- Quantitative ] Qualitative B Mixed Methods

Figure 4. Research Design Characteristics of Included Studies

The detailed characteristics of the included studies are presented in Table 2. Characteristics of
Included Studies, which summarizes the author, population characteristics, study location, research
design, and major findings from each article. The synthesis demonstrates that wearable technology has
been investigated through various research perspectives, ranging from feasibility evaluation and user
acceptance studies to controlled interventions examining changes in physical activity and health
outcomes. Several studies indicate that wearable devices provide objective measurements of daily
activity patterns, while intervention-based studies emphasize that additional components, including
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behavioral coaching, goal setting, and feedback mechanisms, strengthen the effectiveness of wearable-
based programs (Brickwood et al., 2019; Li et al., 2021). The diversity of study characteristics presented
in Table 2 reflects the multidimensional role of wearable technology as both a monitoring instrument
and a behavioral modification support tool.

Table 2. Characteristics of Included Studies

No 1(&;{12];:)1‘ Population/Location 32:3;1’1 Main Findings

1 Acosta et al. Adults with  Qualitative Wearable-supported digital
(2026) cardiometabolic risk study interventions were acceptable for

factors and obesity, promoting physical activity and
United States supporting digital health equity.

2 Hardcastle et Cancer survivors, Randomized  Wearables combined with health

al. (2019) Australia controlled coaching showed potential to increase
trial protocol ~ physical activity, reduce sedentary
behavior, and improve quality of life.

3  Galea et al. Pregnant women, Pilot Wearables  were  feasible  for
(2020) Peru feasibility objectively = measuring  physical

study activity and sleep quality, although
activity levels remained low.

4  Diaz- Children in early Cross- Wearables  effectively = measured
Quesada et childhood education, sectional physical activity levels in early
al. (2021) Spain observational  childhood settings.

study

5  Nagappan et Children, United Feasibility Wearable and  smartphone-based

al. (2024) States study technologies were feasible and
acceptable for promoting activity
monitoring.

6  Ayyaswami  Adults with obesity, Qualitative Wearable programs integrated with
etal. (2024)  United States study electronic  health records were

acceptable but required
implementation support.

7 Sun et al. Children and Longitudinal Consistent  wearable use  was
(2025) adolescents, China study associated with reduced obesity risk

and increased physical activity.

8 Guo et al. Adults, China Observational Fitness tracker data showed that
(2024) study supportive  urban  environments

increased running activity.

9  Espinoza et Families with Randomized  Activity trackers supported weight
al. (2017) overweight children controlled loss outcomes within family-based

and parents, United trial lifestyle interventions.
States

10 Tanaka et al. Older adults, Japan Qualitative Wearables supported home health

(2024) exploration monitoring, although cost and
technical difficulties remained
barriers.

11  Koorts et al. Adolescents, Mixed- Wearable interventions improved
(2020) Australia methods motivation and awareness of physical

study activity but adherence challenges
remained.

12 Ceasar et al. Adults, United States  Qualitative Tailored content, automation, and
(2019) study community engagement influenced

acceptance of digital interventions.
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13 Galy et al

Adolescents, Pacific Exploratory = Activity trackers combined with
(2019) Islands study education programs increased
achievement of physical activity

recommendations.

14 Sapriyawati  General population, Descriptive Wearables improved health awareness
etal. (2026) South Korea qualitative through continuous monitoring of

study activity, sleep, and stress.

15 DiFrancisco- Medical students, Randomized  Wearables combined with behavioral
Donoghue et United States trial challenges improved physical activity
al. (2018) and body composition outcomes.

16 Yu et al. Adults with chronic Quantitative @ Wearable wuse increased physical
(2023) diseases, United observational activity, with stronger effects among

States study chronic disease patients.

17 Pope et al. College students, Randomized  Wearable-supported interventions

(2019) United States pilot study improved motivation and adherence,
although additional effects of devices
were limited.

18 Xie et al. Adults, United States Cross- Wearable wusers showed higher
(2020) sectional likelihood of achieving recommended

study physical activity levels.

19 Wu & Older adults, Taiwan  Randomized  Wearable-assisted walking improved
Manga controlled muscle mass, grip strength, and lower
(2025) trial limb function.

20  Schneider et School population, Qualitative Activity monitoring was perceived as
al. (2025) United States study more beneficial than traditional fitness

testing in schools.

21 Ho et al. Olderadults, Taiwan Clustered Step-goal  wearable interventions
(2024) trial increased physical activity and

improved sarcopenia indicators.

22  Yingling et Community Observational Wearable  devices  demonstrated
al. (2017) population,  United study feasibility and good adherence for

States physical activity —monitoring in
communities.

The synthesis of the selected studies reveals several common mechanisms underlying the

contribution of wearable technology to physical activity improvement. Across different populations,
wearable devices facilitate self-monitoring, provide immediate feedback, and support personal goal
regulation, which are important components in establishing sustainable health behaviors. Evidence from
systematic reviews and meta-analyses indicates that wearable-based interventions can generate positive
effects on physical activity levels and reduce sedentary behavior, particularly when combined with
structured behavioral strategies rather than used independently (Ferguson et al., 2022; Longhini et al.,
2024). These findings indicate that the effectiveness of wearable technology depends on the interaction
between technological features, individual motivation, and intervention design.

The methodological and population diversity identified across the 22 studies provides a
comprehensive understanding of wearable technology applications within health and medical research.
Randomized trials provide evidence regarding intervention effectiveness, while observational and
qualitative studies contribute information regarding real-world implementation, acceptance, and
sustainability of use (Higgins et al., 2022). The integration of these findings demonstrates that wearable
technology has potential applications in physical activity promotion, health monitoring, and preventive
healthcare across different demographic groups. Future research should consider longer intervention
periods, broader population representation, and contextual factors influencing sustained engagement
with wearable health technologies.
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Effectiveness of Wearable Technology in Enhancing Physical Activity Across Different Age
Groups

The synthesis of 22 selected studies indicates that wearable technology demonstrates consistent
effectiveness in enhancing physical activity and supporting health improvement across different age
groups. Wearable devices function not only as objective measurement instruments for tracking steps,
activity intensity, sedentary behavior, and exercise duration but also as behavioral intervention
components that facilitate self-regulation and lifestyle modification. The effectiveness of these
technologies is reflected in various populations, although the mechanisms through which wearables
influence behavior differ according to developmental characteristics, health conditions, and
environmental contexts. Previous systematic reviews have emphasized that wearable-based
interventions can generate improvements in physical activity participation when combined with
behavioral strategies, including feedback, goal setting, and continuous monitoring (Ferguson et al.,
2022; Longhini et al., 2024). The findings from this review reinforce the perspective that wearable
technology should be understood as an enabling platform for health behavior change rather than merely
a digital monitoring device.

The impact of wearable technology among children and adolescents is primarily associated
with increased physical activity engagement, obesity prevention, and the development of self-
monitoring capabilities. Studies involving early childhood populations demonstrate that wearable
devices provide accurate information regarding children's daily movement patterns and support the
evaluation of compliance with recommended physical activity levels (Diaz-Quesada et al., 2021).
Furthermore, intervention-based evidence indicates that wearable devices combined with digital
platforms can improve children's awareness and participation in physical activity, particularly when
supported by structured guidance and appropriate user interfaces (Nagappan et al., 2024). A systematic
review and meta-analysis also confirmed that wearable activity trackers contribute to increased physical
activity levels among children and adolescents by improving monitoring capacity and motivation to
engage in active behaviors (Au et al., 2024). Longitudinal evidence further suggests that consistent
wearable usage is associated with lower obesity transition risk among younger populations because
increased activity monitoring may reduce sedentary patterns and encourage healthier routines (Sun et
al., 2025).

Table 3. Effectiveness of Wearable Technology Across Age Groups

Population Main Function Health Impact Key Evidence
Children Activity monitoring and Obesity prevention and Increased activity
behavioral awareness increased physical activity ~ participation
Adolescents Motivation, self- Active lifestyle formation Increased engagement
regulation, and feedback and improved MVPA in physical activity
Adults Behavioral modification Weight control and chronic Increased physical
and health management  disease management activity adherence
Older Adults Mobility monitoring and Reduced sedentary behavior Improved mobility and
functional support and functional preservation  physical function

The comparison between children and adolescents indicates that the effectiveness of wearable
technology is strongly influenced by social support systems and intervention design. Although wearable
devices provide continuous feedback and increase awareness of physical activity levels, their long-term
effectiveness depends on whether users maintain engagement beyond the initial adoption period.
Research among adolescents found that wearable interventions can improve motivation and awareness;
however, adherence challenges remain a significant barrier due to reduced engagement over time and
the potential decline of novelty effects (Koorts et al., 2020). Similarly, school-based and community-
based interventions suggest that wearable devices produce stronger outcomes when integrated with
educational programs, family involvement, and supportive environments rather than being implemented
as isolated technologies (Creaser et al., 2021). Evidence from Pacific adolescents demonstrates that
combining activity trackers with digital education programs successfully increased the proportion of
participants achieving recommended activity targets, indicating that contextualized interventions are
essential for maximizing wearable effectiveness (Galy et al., 2019).
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Among adults, wearable technology contributes significantly to increasing physical activity
participation, supporting weight management, and improving chronic disease-related outcomes.
Randomized trials have demonstrated that wearable-based interventions, particularly those integrated
with lifestyle modification programs, can increase physical activity levels and support long-term
behavioral changes among adults (Cadmus-Bertram et al., 2015; Jakicic et al., 2016). Population-based
analyses further reveal that wearable device users are more likely to achieve recommended physical
activity levels, with stronger associations observed among individuals experiencing chronic health
conditions (Xie et al., 2020). This finding suggests that wearable technology may function as a
supportive tool for disease prevention and self-management by enabling individuals to monitor their
health behaviors continuously. Studies involving chronic disease populations also indicate that wearable
adoption is associated with increased physical activity engagement, particularly among patients
requiring lifestyle adjustments as part of disease management strategies (Yu et al., 2023). Therefore,
wearable devices among adults demonstrate value not only in promoting activity but also in facilitating
personalized health management.

The benefits of wearable technology among older adults are primarily related to maintaining
mobility, preventing functional decline, reducing sedentary behavior, and supporting healthy aging.
Wearable-based interventions have demonstrated positive effects on physical activity improvement and
functional outcomes by providing continuous monitoring and individualized activity targets. Meta-
analytic evidence indicates that wearable activity trackers can increase physical activity and reduce
sedentary time among older adults, contributing to improved physical independence and health
maintenance (Wu et al., 2023). Recent clinical trials further show that gradual step-goal interventions
supported by wearable devices improve physical activity levels, muscle strength, and sarcopenia-related
indicators among older populations (Ho et al., 2024). Similarly, wearable-assisted walking interventions
have been associated with improvements in skeletal muscle mass, grip strength, and lower limb
function, highlighting the potential role of technology in preventing age-related physical decline (Wu
& Manga, 2025). These findings are consistent with broader evidence suggesting that wearable
technology can support functional preservation by promoting active aging and enabling early
identification of changes in physical capability (Li et al., 2025).

Overall, the effectiveness of wearable technology across age groups demonstrates a
multidimensional relationship between digital monitoring, behavioral regulation, and health
improvement. Although the fundamental mechanism involves providing objective activity information
and feedback, the behavioral pathways differ according to population characteristics. Among children
and adolescents, wearable technology primarily supports habit formation, motivation development, and
awareness of active lifestyles through guided engagement and social reinforcement. In adults, wearable
devices function predominantly through behavioral regulation mechanisms by supporting goal
achievement, self-monitoring, and chronic disease management. Meanwhile, among older adults, the
primary contribution of wearable technology is related to functional preservation, mobility
maintenance, and prevention of physical deterioration. These differences indicate that successful
implementation of wearable interventions requires population-specific strategies rather than uniform
technology adoption models, as effectiveness is shaped by psychological readiness, environmental
support, and health-related needs (Brickwood et al., 2019; Li et al., 2021).

Behavioral Mechanisms and Health Outcomes Associated with Wearable Technology Adoption

The effectiveness of wearable technology in promoting physical activity is strongly influenced
by the behavioral mechanisms underlying technology adoption and sustained engagement. The findings
from the reviewed literature indicate that wearable devices generate health benefits not merely through
activity measurement but through psychological and behavioral processes that encourage individuals to
modify their lifestyles. Key mechanisms identified across studies include self-monitoring, real-time
feedback, goal setting, gamification, health coaching, and social support, which collectively contribute
to increased awareness, motivation, and behavioral regulation. Wearable technology provides users
with immediate access to personal activity information, allowing individuals to evaluate their current
behaviors and make adjustments toward healthier activity patterns (Brickwood et al., 2019). This
mechanism aligns with behavioral change theories, particularly self-regulation theory, which
emphasizes that continuous monitoring and feedback are essential components in transforming
intention into sustained health behavior.
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Self-monitoring represents one of the primary mechanisms through which wearable technology
influences physical activity behavior. By continuously recording movement patterns, step counts,
exercise duration, and sedentary periods, wearable devices increase users’ awareness of their daily
activity levels and create opportunities for behavioral adjustment. Evidence from systematic reviews
indicates that activity trackers improve physical activity participation because individuals become more
aware of discrepancies between their actual behaviors and recommended activity targets (Li et al.,
2021). The process of self-monitoring enables users to recognize inactive periods and establish personal
strategies to increase movement frequency. Furthermore, the integration of personalized feedback
strengthens the relationship between awareness and action because users receive immediate information
regarding their progress toward predefined goals.

Table 4. Behavioral Mechanisms of Wearable-Based Interventions

Mechanism
Self-Monitoring

Explanation Expected Outcome
Continuous awareness of Increased physical
personal activity patterns through activity awareness
device tracking
Immediate information regarding

Real-Time Feedback Improved adherence and

progress and behavioral behavioral adjustment
performance
Goal Setting Establishment of measurable Higher achievement of
activity targets activity objectives
Gamification Use of challenges, rewards, and Increased motivation and
interactive features sustained engagement
Health Coaching Professional guidance combined Improved lifestyle
with wearable data interpretation modification and health
management

Social Support

Interaction and encouragement
through digital or community

Stronger commitment to
physical activity

networks

Real-time feedback and goal-setting features represent additional mechanisms that strengthen
the effectiveness of wearable-based interventions. Feedback generated by wearable devices allows users
to immediately understand their performance, while goal-setting functions provide measurable
objectives that facilitate behavioral regulation. Studies examining wearable interventions demonstrate
that individuals who receive structured goals and progress feedback tend to show greater improvements
in physical activity compared with individuals using devices without behavioral support components
(Ferguson et al., 2022). This finding suggests that wearable devices become more effective when their
technological capabilities are integrated with established principles of behavior modification. The
ability to visualize progress through dashboards, notifications, or achievement indicators may enhance
motivation by reinforcing users’ perception of competence and personal control over health behaviors.

Gamification and social support mechanisms further contribute to sustained engagement with
wearable technology, particularly among younger populations and digitally familiar users. Gamification
elements, including challenges, achievement systems, and interactive activity goals, can increase
enjoyment and reduce psychological barriers associated with physical activity participation. A
systematic review of mHealth-based gamification interventions demonstrated that game-oriented
approaches can improve participation by increasing motivation and user involvement in physical
activity programs (Xu et al., 2022). Similarly, studies among university students indicate that combining
wearable devices with social media-based health interventions can improve adherence, motivation, and
health-related behaviors, although the additional effect of wearable devices may depend on the strength
of accompanying educational strategies (Pope et al., 2019). These findings highlight that social and
psychological reinforcement mechanisms are important determinants of whether wearable adoption
results in meaningful behavioral change.

Health coaching and integrated behavioral interventions represent another important pathway
through which wearable technology contributes to improved health outcomes. Wearable devices
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provide objective health data that can be utilized by healthcare professionals, educators, or intervention
providers to deliver more personalized recommendations. Evidence from randomized studies indicates
that combining wearable monitoring with behavioral communication strategies produces greater
improvements in physical activity compared with device use alone because users receive continuous
guidance and accountability (DiFrancisco-Donoghue et al., 2018). The integration of wearable-
generated data into intervention frameworks also enables more individualized approaches for
populations requiring specific health management strategies. Therefore, wearable technology functions
as a bridge between personal monitoring and professional support, expanding its role from a consumer
device into a component of preventive and digital healthcare systems.

The synthesis of behavioral mechanisms demonstrates that wearable technology influences
health outcomes through a complex interaction between technological features and human behavioral
processes. The reviewed evidence indicates that the device itself does not automatically produce health
improvements; rather, effectiveness depends on how users interpret information, regulate behavior, and
maintain engagement over time. Self-monitoring primarily enhances awareness, feedback strengthens
behavioral adjustment, goal setting facilitates achievement, gamification supports motivation, and
social or professional support promotes long-term adherence. This perspective is consistent with
systematic evidence showing that wearable interventions produce more sustainable improvements when
embedded within comprehensive behavioral strategies rather than implemented as standalone
monitoring tools (Ferguson et al., 2022; Longhini et al., 2024). Consequently, future wearable-based
health interventions should prioritize psychological and social mechanisms alongside technological
development to maximize their contribution to physical activity promotion and health status
improvement.

Implementation Challenges, Contextual Factors, and Future Directions of Wearable-Based
Health Interventions

Although wearable technology demonstrates substantial potential in enhancing physical
activity and supporting health improvement, its successful implementation remains influenced by
various contextual, technological, and social factors. The synthesis of the included studies indicates that
the effectiveness of wearable-based interventions is not solely determined by device functionality but
also depends on accessibility, user acceptance, digital literacy, healthcare integration, and long-term
adherence. Wearable technology requires supportive environments that enable individuals to
understand, adopt, and continuously utilize the generated health information. Several studies highlight
that barriers related to cost, technological complexity, and differences in user capability may limit the
widespread adoption of wearable health interventions, particularly among vulnerable populations
(Acostaetal., 2026; Tanaka et al., 2024). Therefore, implementation strategies should consider broader
determinants of digital health adoption beyond technological innovation itself.

One of the primary challenges identified in wearable-based interventions is accessibility and
digital health equity. Although wearable devices have become increasingly available, economic
disparities may restrict access among populations with limited financial resources or reduced exposure
to digital technologies. Research involving underresourced communities demonstrates that technology-
based interventions require adaptation to users’ socioeconomic conditions, cultural backgrounds, and
specific health needs to ensure meaningful participation (Acosta et al., 2026). Similarly, studies
examining wearable use among older adults indicate that cost, unfamiliarity with technology, and
difficulties in device operation remain important barriers affecting acceptance and sustained utilization
(Tanaka et al., 2024). These findings suggest that future wearable interventions should prioritize
inclusive design principles by developing affordable devices, simplified interfaces, and user-centered
implementation models.

Table S. Implementation Barriers and Future Considerations

Factor Challenge Implication
Cost Limited affordability and unequal Potential digital health equity
access to devices concerns
Technology Literacy Difficulty = understanding and Need for education and user

operating wearable devices training
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Data Management Increased burden of collecting and Requirement for efficient
interpreting health data healthcare integration

Adherence Declining engagement during long- Need for behavioral support
term use strategies

Healthcare Integration ~ Challenges  in  incorporating Development of standardized
wearable data into clinical systems digital health frameworks

Healthcare integration represents another important factor influencing the sustainability and
scalability of wearable-based health interventions. Wearable devices generate continuous streams of
behavioral and physiological data; however, transforming these data into meaningful clinical decisions
requires appropriate management systems and professional involvement. Studies involving wearable
integration with electronic health records demonstrate that healthcare providers recognize the potential
value of wearable-generated information but also express concerns regarding additional workload, data
interpretation, and clinical workflow disruption (Ayyaswami et al., 2024). Similar findings from
cardiovascular and chronic disease contexts indicate that wearable technology may support
personalized monitoring and preventive healthcare, although successful implementation requires
standardized approaches for data utilization and clinical decision-making (Terada et al., 2025). This
highlights that technological adoption within healthcare systems requires coordination between
patients, healthcare professionals, and digital infrastructure.

Long-term adherence represents another critical issue affecting the effectiveness of wearable
interventions. Although many studies report improvements in physical activity following wearable
adoption, maintaining engagement over extended periods remains challenging because users may
experience declining motivation, reduced interest, or technological fatigue. Community-based research
demonstrates that wearable devices can achieve high initial acceptance and feasibility; however,
continuous engagement requires additional behavioral strategies and supportive intervention
components (Yingling et al., 2017). Furthermore, studies combining wearable technology with health
coaching, education, and personalized support indicate that sustained behavioral change is more likely
when technology is accompanied by human interaction and structured guidance (Hardcastle et al.,
2019). These findings emphasize that wearable devices should be implemented as part of
comprehensive behavior change programs rather than as independent technological solutions.

Future development of wearable-based health interventions should focus on improving
personalization, integration, and sustainability within digital health ecosystems. The reviewed evidence
indicates that wearable technology has the potential to expand preventive healthcare by enabling
continuous monitoring, early identification of health risks, and individualized physical activity
recommendations. However, future research should address limitations related to data privacy,
interoperability, user engagement, and equitable access, particularly among populations with different
levels of technological readiness. Community-centered approaches, as demonstrated in participatory
intervention development studies, suggest that involving users in the design process can improve
acceptance and relevance of wearable technologies (Ceasar et al.,, 2019). In addition, integrating
wearable systems with broader public health strategies may strengthen their role as instruments for
population-level lifestyle improvement (Sapriyawati et al., 2026).

The overall synthesis indicates that wearable technology represents a promising component of
contemporary digital health interventions, but its effectiveness depends on the interaction between
technological capability and contextual conditions. The reviewed studies demonstrate that
implementation success requires attention to social, psychological, economic, and healthcare system
factors rather than focusing exclusively on device performance. Addressing accessibility barriers,
improving user experience, strengthening healthcare integration, and developing sustainable
engagement strategies are essential directions for future wearable-based interventions. Meta-analytic
evidence on wearable-supported physical activity programs among specific populations, including
cancer survivors, further suggests that technology effectiveness is enhanced when integrated with
structured intervention frameworks and continuous support systems (Wang et al., 2025). Thus, future
advancement of wearable health technology should emphasize not only innovation but also practical
applicability, inclusiveness, and long-term health impact.
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CONCLUSION

Research findings indicate that wearable technology serves as an effective digital health
intervention for monitoring and enhancing physical activity across diverse age groups, including
children, adolescents, adults, and older adults. Wearable devices enable objective, continuous, and real-
time measurement of physical activity parameters, such as step counts, activity duration, movement
intensity, and sedentary behavior patterns. These capabilities position wearable technology as a reliable
instrument for supporting physical activity assessment and facilitating evidence-based health promotion
strategies. Beyond its monitoring function, wearable technology contributes to behavioral modification
through self-monitoring, feedback mechanisms, goal setting, and increased awareness of individual
activity patterns. Among children and adolescents, wearable devices support the development of active
lifestyle habits and obesity prevention, while among adults they contribute to physical activity
enhancement, weight management, and chronic disease control. In older adults, wearable technology
supports mobility monitoring, reduction of sedentary behavior, and maintenance of physical function
to promote healthier aging.

The effectiveness of wearable technology is influenced not only by device availability but also
by behavioral strategies, user engagement, social support, and integration with broader health
interventions. Evidence from the reviewed studies demonstrates that wearable-based interventions
achieve more sustainable outcomes when combined with health coaching, educational approaches,
personalized feedback, and structured goal-setting strategies. Although challenges related to adherence,
accessibility, technology literacy, and healthcare system integration remain important considerations,
wearable technology continues to demonstrate substantial potential in advancing digital health
practices. Future research should further explore strategies to improve long-term engagement, reduce
implementation barriers, and optimize wearable applications across different populations and healthcare
contexts. Overall, wearable technology represents a promising approach for promoting physical
activity, supporting preventive health behaviors, and contributing to improvements in population health
outcomes.
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