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ABSTRACT: Wearable devices are gaining recognition as 
vital tools in preventive health monitoring, enabling a shift 
from reactive to proactive care models. This narrative review 
synthesizes evidence on the effectiveness of wearables in four 
key areas: cardiovascular health, diabetes management, 
general fitness, and elderly care. Findings indicate that 
wearable ECGs and blood pressure monitors improve early 
detection of cardiovascular risks and help reduce 
hospitalizations. Continuous glucose monitoring significantly 
enhances glycemic control, although access remains unequal 
between developed and developing countries. Fitness 
wearables increase physical activity, yet adoption is shaped by 
socioeconomic and cultural factors. Among elderly 
populations, wearable technologies support vital sign tracking 
and emergency detection, contributing to autonomy and 
safety, though challenges in digital literacy and affordability 
persist. Despite these benefits, several systemic barriers limit 
broader impact—particularly data privacy concerns, 
regulatory fragmentation, interoperability issues, and cost. 
Addressing these challenges requires integrated policy 
responses, user-centered design, and equitable access 
strategies. This review concludes that while wearable devices 
offer substantial potential for improving population health, 
realizing their impact depends on resolving critical access and 
infrastructure gaps, particularly in low-resource settings. 
Future research should prioritize longitudinal studies and 
culturally tailored innovations to enhance real-world 
effectiveness and global scalability.  
 
Keywords: Wearable Devices, Preventive Health 
Monitoring, Chronic Disease Management, Cardiovascular 
Health, Continuous Glucose Monitoring, Digital Health, 
Elderly Care. 

 
This is an open access article under the  
CC-BY 4.0 license 

 

INTRODUCTION 

Wearable devices have increasingly emerged as critical tools in preventive health monitoring, 

reshaping the way individuals and healthcare systems approach chronic disease management and 

overall well-being. Over the past decade, technological advancements have expanded the scope of 
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wearable devices beyond simple step counters to sophisticated platforms capable of tracking a 

wide range of physiological parameters in real time. These include heart rate, blood pressure, 

oxygen saturation, glucose levels, and even biochemical markers derived from sweat or interstitial 

fluids (Maita et al., 2024; Bader et al., 2025). The significance of wearable devices lies not only in 

their technological sophistication but also in their potential to shift healthcare paradigms from 

reactive to proactive models. By enabling continuous monitoring and personalized feedback, 

wearable technologies foster user engagement in preventive health strategies, potentially reducing 

the burden of chronic diseases globally (Adepoju et al., 2024). 

The rapid adoption of wearable devices worldwide underscores their growing importance in public 

health. Fitness trackers, smartwatches, and specialized sensors now occupy a central role in health-

related behavior modification, offering a bridge between daily lifestyle choices and long-term 

health outcomes. These devices are widely integrated with smartphones and cloud-based 

platforms, providing accessible and user-friendly interfaces that support individual engagement in 

health self-management. More importantly, integration with artificial intelligence (AI) has 

enhanced their utility by introducing predictive analytics that can identify early warning signs of 

potential health risks and guide timely interventions (Huang, 2025; Canfell et al., 2024). Recent 

studies have highlighted the capacity of wearables to promote active participation in healthcare, 

encouraging individuals to take responsibility for their well-being by utilizing real-time feedback 

to guide healthier choices (Brunzini et al., 2023). 

Epidemiological data further strengthen the case for wearable devices as vital tools in preventive 

healthcare. Chronic diseases such as cardiovascular conditions and diabetes continue to be the 

leading causes of morbidity and mortality worldwide, placing significant strain on healthcare 

systems and economies. Evidence suggests that a substantial proportion of these conditions could 

be prevented through lifestyle modifications, including physical activity, healthy diets, and 

medication adherence (Chen et al., 2021). Wearable devices complement these preventative 

measures by delivering personalized, actionable insights and reminders, thereby reinforcing 

behavior modification strategies. Importantly, they have also demonstrated effectiveness in 

chronic disease management, helping to reduce hospitalizations and emergency visits by 

supporting early detection and continuous monitoring (Khaldy, 2025). The global push towards 

reducing the prevalence and impact of chronic diseases positions wearable technology as a 

promising intervention within preventive health frameworks. 

Beyond their epidemiological relevance, wearable devices have been linked to patient 

empowerment and education. By making health data accessible outside of clinical encounters, 

these devices provide individuals with unprecedented control over their health trajectories. The 

democratization of health information allows users to become active participants in their care, 

bridging a gap traditionally dominated by episodic, clinic-based monitoring (Adepoju et al., 2024; 

Singh, 2025). Healthcare professionals, in turn, benefit from the continuous stream of 

individualized data that wearables provide, enabling more targeted and effective interventions 

tailored to patient-specific needs. Studies have documented that patients using wearables for 

chronic disease management exhibit improved health outcomes, such as better glycemic control 

among diabetics and enhanced cardiovascular monitoring for at-risk populations (Chen et al., 2021; 

https://journal.idscipub.com/summa


The Role of Wearables in Chronic Disease Prevention and Health Promotion 
Syam, Arwan, Firmansyah, Anas, and Alchamdani 
 

57 | Medicor: Journal of Health Informatics and Health Policy                  https://journal.idscipub.com/medicor                            

Khaldy, 2025). This dual empowerment—of patients and providers—reflects the transformative 

potential of wearable technologies in healthcare. 

Global initiatives further highlight the widespread applicability of wearable devices in preventive 

health. Pilot programs in both urban and rural areas have explored their integration into formal 

healthcare systems to address disparities in access and quality of care. Wearables can serve as cost-

effective tools for remote patient monitoring, particularly in underserved regions where traditional 

healthcare infrastructure is limited (Maita et al., 2024). By enabling real-time data sharing, these 

devices enhance continuity of care while reducing pressure on already overburdened health 

systems. In high-income countries, wearable technology is increasingly embedded into chronic 

disease prevention and management programs, while in low-income settings, innovative projects 

have sought to utilize these devices to bridge health inequities and deliver timely medical insights 

(Zhao et al., 2024). 

Despite their promise, wearable devices face several technical challenges that limit their widespread 

adoption. Chief among these is the accuracy and reliability of sensor-based measurements. 

Inaccuracies in data collection can lead to misleading feedback, undermining user trust and limiting 

the devices’ capacity to effect meaningful behavioral change (Frasier et al., 2024; Canali et al., 

2022). Sensor calibration, variations across devices, and environmental factors remain obstacles 

that researchers and developers continue to address. Moreover, interoperability with existing 

healthcare infrastructure presents a significant hurdle. Wearables often operate in siloed digital 

ecosystems, making it difficult to integrate their data with electronic health records or clinical 

decision-making systems (Canali et al., 2022; Singh, 2025). This disconnect restricts their utility as 

comprehensive monitoring tools, as healthcare providers require a holistic view of patient data to 

make informed clinical judgments. 

Behavioral challenges further complicate the effective use of wearable devices. User adherence 

remains inconsistent, with many individuals abandoning their devices due to discomfort, lack of 

perceived utility, or concerns over privacy (Xu et al., 2018; Khaldy, 2025). Sustained engagement 

requires not only comfortable design but also improved user education on the benefits and 

functionalities of wearables. Additionally, disparities in technological literacy may hinder the 

widespread adoption of these devices, particularly among older adults or marginalized populations. 

Studies have emphasized that without adequate user training and health literacy initiatives, the 

effectiveness of wearables in preventive care may remain limited (Bashkirtsev et al., 2023; Fazio et 

al., 2021). 

At a systemic level, wearable technology presents broader challenges in terms of access and equity. 

The adoption of wearables is disproportionately concentrated in high-income countries and among 

affluent populations, raising concerns that such technologies may inadvertently widen health 

disparities (Piau et al., 2015; Sharma et al., 2022). Without targeted interventions, underserved and 

low-income populations may be excluded from the benefits of continuous monitoring and 

preventive care offered by wearables. Furthermore, issues of data security and privacy remain 

pressing. Continuous collection and transmission of sensitive health data pose significant risks if 

not adequately protected, with implications for both individual trust and regulatory frameworks 

governing digital health (Canali et al., 2022). These systemic barriers highlight the need for 
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comprehensive policies that address affordability, accessibility, and data governance to ensure the 

equitable adoption of wearable technologies. 

The literature reveals several critical gaps that justify further investigation. While the proliferation 

of wearable devices has generated considerable enthusiasm, the long-term impact of these 

technologies on preventive health outcomes remains insufficiently understood. Most studies focus 

on short-term benefits, with relatively few longitudinal analyses examining sustained behavioral 

changes and measurable health improvements (Bassam et al., 2021). Moreover, research has tended 

to prioritize technological development over user psychology and motivation, leaving gaps in 

understanding how individuals engage with and sustain the use of wearables in daily life (Huang, 

2025). Another significant gap concerns the real-world applicability of wearables across diverse 

populations and healthcare systems. Findings from high-income, urban contexts may not readily 

translate to low-income or rural settings, where infrastructure, cultural norms, and resource 

availability differ significantly (Brogan et al., 2018; Sharma et al., 2022). 

This review seeks to address these gaps by systematically examining the potential and limitations 

of wearable devices in preventive health monitoring. Specifically, it aims to evaluate how these 

devices contribute to chronic disease management, promote preventive health behaviors, and 

enhance patient empowerment. The review also considers the technical, behavioral, and systemic 

challenges hindering their adoption and integration into healthcare systems. By synthesizing 

evidence across multiple domains, this study intends to provide a comprehensive perspective on 

the role of wearable devices in reshaping preventive healthcare strategies worldwide. 

The scope of this review encompasses both global and regional contexts, acknowledging the 

disparities in adoption and effectiveness across different populations. While high-income countries 

have demonstrated advanced integration of wearable technologies into healthcare systems, low- 

and middle-income countries face unique challenges that require tailored strategies for 

implementation. This review therefore examines literature from diverse geographic and 

demographic contexts, with particular attention to differences in access, usability, and health 

outcomes. Special emphasis is placed on populations at higher risk of chronic diseases, such as 

older adults and individuals in resource-limited settings, given the pressing need for cost-effective 

preventive health solutions in these groups (Zhao et al., 2024; Çelik et al., 2024). 

In sum, wearable devices represent a transformative frontier in preventive health monitoring, 

offering unprecedented opportunities to improve health outcomes and reduce healthcare costs. 

Yet, realizing this potential requires a critical appraisal of their limitations, challenges, and the 

contexts in which they are deployed. This introduction has outlined the rationale, objectives, and 

scope of the review, setting the stage for a detailed analysis of wearable devices as tools for 

preventive health monitoring and their implications for global public health.  
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METHOD 

The methodological framework adopted in this study was designed to ensure a comprehensive and 

systematic review of existing literature on the use of wearable devices for preventive health 

monitoring. Given the multidisciplinary nature of the subject, which spans biomedical sciences, 

engineering, public health, and information technology, the literature collection process prioritized 

databases with broad coverage and robust indexing mechanisms. PubMed was chosen as a primary 

source due to its extensive repository of biomedical research and clinical studies, making it 

particularly relevant for understanding the medical and health-related aspects of wearable devices 

(Adepoju et al., 2024). Scopus was also employed given its reputation for indexing a wide spectrum 

of peer-reviewed journals across science, technology, and medicine, as well as its advanced citation 

tracking features that allowed the identification of influential works in this field. Complementing 

these, Google Scholar was used to capture additional studies, conference proceedings, and grey 

literature that may not be as comprehensively indexed elsewhere, thereby enriching the scope of 

analysis (Frasier et al., 2024). Web of Science was included to ensure coverage of high-impact 

publications and for its utility in citation mapping, which helped identify research clusters and 

frequently cited contributions that have shaped scholarly discourse on wearable health 

technologies (Xu et al., 2018). 

The selection of keywords was a critical component of the literature search strategy. Core terms 

included “wearable devices,” “preventive health monitoring,” “continuous monitoring,” 

“biosensors,” and “telemedicine,” which served as entry points into the literature. These terms 

were chosen to represent both the technological foundations and the clinical applications of 

wearables (Brunzini et al., 2023; Canfell et al., 2024). To further refine the scope, supplementary 

keywords such as “health apps,” “digital health,” “chronic disease management,” and “remote 

monitoring” were incorporated. The inclusion of these terms was particularly effective in 

uncovering literature that linked wearable technology to broader digital health ecosystems and 

clinical practices. Additionally, demographic-specific keywords such as “elderly,” “patients with 

diabetes,” “cardiovascular patients,” and “rural health” were utilized to identify studies that 

examined how wearables function across diverse populations and contexts (Maita et al., 2024; 

Atalla et al., 2022). This multi-layered keyword strategy ensured the retrieval of literature that not 

only addressed general technological trends but also captured population-specific applications and 

outcomes. 

To establish a structured and replicable process, inclusion and exclusion criteria were developed 

prior to the search. Studies were included if they focused explicitly on wearable devices used for 

preventive health monitoring, whether in the context of chronic disease management, general 

wellness promotion, or population-level health interventions. Only peer-reviewed articles, 

published in English, and within the time frame of 2010 to 2025 were considered, as this period 

marks the most significant expansion in wearable health technology. Both qualitative and 

quantitative studies, including randomized controlled trials, cohort studies, case studies, systematic 

reviews, and meta-analyses, were included to capture a wide range of methodological approaches. 

Exclusion criteria eliminated articles that focused solely on wearable devices for non-health 

applications, such as entertainment or fashion, as well as studies with insufficient methodological 

https://journal.idscipub.com/summa


The Role of Wearables in Chronic Disease Prevention and Health Promotion 
Syam, Arwan, Firmansyah, Anas, and Alchamdani 
 

60 | Medicor: Journal of Health Informatics and Health Policy                  https://journal.idscipub.com/medicor                            

rigor, such as opinion pieces, commentaries, or non-peer-reviewed sources. This approach ensured 

that the final body of literature comprised studies of high academic and practical relevance. 

The process of article selection began with the compilation of search results across the chosen 

databases, followed by the removal of duplicates. Titles and abstracts were screened to assess 

relevance, focusing on whether the study addressed wearable devices in a preventive health 

context. Articles that met this initial threshold were then subjected to full-text review, during which 

the inclusion and exclusion criteria were applied rigorously. Two independent reviewers conducted 

this screening process to minimize bias and ensure consistency. Discrepancies were resolved 

through discussion, with a third reviewer consulted when consensus could not be reached. This 

triangulated review process enhanced the reliability of study selection and ensured that only articles 

meeting the pre-defined criteria were retained. 

The evaluation of included studies followed a systematic approach. Each article was assessed for 

methodological rigor, relevance to the research objectives, and the robustness of reported findings. 

Randomized controlled trials and cohort studies were given particular attention due to their higher 

level of evidence in establishing causal relationships. Case studies and qualitative research were 

also included to provide contextual depth, offering insights into user experiences, behavioral 

challenges, and implementation barriers. Systematic reviews and meta-analyses were critically 

examined to synthesize overarching trends and identify gaps in existing knowledge. This layered 

evaluation approach allowed for the integration of diverse forms of evidence, ultimately 

contributing to a more comprehensive understanding of the field. 

In addition to methodological assessment, thematic coding was employed during data extraction. 

Key information such as study objectives, population focus, device type, measured outcomes, and 

reported challenges were documented systematically. This coding process facilitated the 

identification of recurring themes, such as the effectiveness of wearables in chronic disease 

management, user adherence issues, technical limitations of sensors, and disparities in access 

across geographic and demographic groups. Thematic analysis also enabled cross-comparison of 

findings, revealing consistencies and divergences that informed the synthesis of results. 

The methodological choices outlined above were designed to ensure both breadth and depth in 

capturing the current state of research on wearable devices in preventive health monitoring. By 

leveraging multiple databases, strategically selected keywords, and rigorous screening and 

evaluation protocols, this methodology provides a robust foundation for examining how wearable 

technologies are shaping preventive healthcare. The approach also acknowledges the 

interdisciplinary nature of the field, ensuring that insights from biomedical sciences, engineering, 

and public health are integrated into the analysis. Ultimately, the rigor and comprehensiveness of 

this methodology contribute to the reliability and validity of the review, supporting its relevance 

for academic, clinical, and policy-oriented audiences interested in the role of wearable devices in 

preventive health.  
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RESULT AND DISCUSSION 

The synthesis of literature on wearable devices for preventive health monitoring reveals diverse 

yet interconnected findings, organized into four major themes: cardiovascular applications, 

diabetes management, general health and fitness, and the use of wearables among elderly and 

vulnerable populations. The results across these domains consistently underscore the potential of 

wearable devices to enhance preventive care, though outcomes vary depending on technological 

access, cultural contexts, and healthcare infrastructures. 

Cardiovascular health represents one of the most advanced applications of wearable devices, with 

a significant body of research demonstrating their contribution to early detection and intervention. 

Wearable electrocardiograms (ECG) and blood pressure monitors are particularly effective in 

detecting irregular heart rhythms, hypertension, and other cardiovascular anomalies in real time 

(Walinjkar & Woods, 2017; Kitahama et al., 2024). Such capabilities are crucial in preventing acute 

events such as myocardial infarctions or strokes, where early identification of risk factors can 

dramatically alter clinical outcomes. Studies have shown that wearable ECG devices can identify 

arrhythmias with high sensitivity and specificity, supporting timely clinical interventions and 

reducing the burden of undiagnosed cardiac conditions (Nachman et al., 2021; Meder et al., 2025). 

Importantly, the continuous monitoring offered by these devices enables longitudinal data 

collection that supports both patients and healthcare professionals in tracking disease progression 

or stability. In terms of empirical evidence, large-scale projects such as Heart-Mobile have 

documented reductions in hospitalizations among patients using wearable cardiovascular monitors 

compared to those receiving conventional care (Nachman et al., 2021). This indicates that 

proactive monitoring facilitated by wearables not only enhances clinical management but also 

alleviates systemic pressures by decreasing emergency admissions. 

In the domain of diabetes, continuous glucose monitoring (CGM) systems have been shown to 

significantly improve glycemic control. By offering real-time feedback on blood glucose 

fluctuations, CGM allows patients to make immediate lifestyle or medication adjustments, thereby 

preventing episodes of hyperglycemia and hypoglycemia (Chaudhry et al., 2024; Kariasa et al., 

2025). Empirical evidence highlights reductions in hemoglobin A1c levels among patients adopting 

CGM technologies, signifying improved long-term glycemic stability (Ghosh et al., 2022; 

Thacharodi et al., 2024). Compared with traditional finger-prick monitoring methods, CGM offers 

a more dynamic and user-friendly approach, enhancing adherence and reducing the clinical risks 

associated with poor disease management. However, disparities are evident when comparing CGM 

effectiveness between high-income and low-income regions. In developed countries, widespread 

availability of CGM systems, coupled with greater health literacy, has translated into improved 

health outcomes and reduced complications (Chaudhry et al., 2024). By contrast, in many 

developing countries, the high costs and limited infrastructure have restricted adoption, leading to 

less effective disease management and widening global inequities in diabetes care (Kariasa et al., 

2025; Thacharodi et al., 2024). This contrast highlights the broader systemic challenges of ensuring 

equitable access to advanced health monitoring technologies. 

Beyond chronic disease management, wearable health applications have been increasingly 

embraced for general health promotion and fitness. Literature consistently demonstrates that 

wearable fitness trackers and health applications can significantly increase physical activity levels, 
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often by employing motivational tools such as gamification, progress tracking, and goal-setting 

(Khaldy, 2025; Tseng et al., 2018). Empirical evidence shows measurable increases in exercise 

frequency and duration among individuals using wearable applications compared to non-users 

(Fahim et al., 2022). Such outcomes not only contribute to individual well-being but also support 

population-level preventive health goals by reducing risk factors associated with chronic disease. 

Cross-national comparisons suggest that adoption patterns of wearables for fitness purposes differ 

widely, with technologically advanced nations such as the United States and Germany reporting 

higher uptake compared to developing countries (Atalla et al., 2022; Ma et al., 2024). These 

differences are strongly influenced by factors such as socioeconomic status, health awareness, and 

accessibility of digital tools (Dobbins et al., 2017). This divergence raises critical questions about 

the scalability of wearables as tools for universal preventive health promotion, especially when 

disparities in adoption risk reinforcing existing health inequalities. 

The role of wearable devices in supporting preventive health among elderly and vulnerable 

populations is a rapidly expanding field of inquiry. For older adults, wearables offer invaluable 

opportunities for continuous monitoring of vital signs, sleep patterns, and daily physical activity 

(Miranda-Duro et al., 2021; Piau et al., 2015). These devices are often equipped with emergency 

detection features such as fall alerts, which can trigger rapid medical responses and potentially save 

lives (Schütz et al., 2021). Wearables for elderly populations therefore extend beyond health 

promotion, functioning as critical tools in safeguarding independence and improving quality of 

life. Evidence suggests that their use is more widespread in high-income countries with established 

digital health infrastructures, where older adults benefit from structured programs integrating 

wearables into formal healthcare systems (Singh, 2025). In contrast, adoption in low-resource 

settings is hampered by affordability issues, limited awareness, and cultural attitudes toward 

technology (Kooman et al., 2020). Comparative studies further reveal that cultural contexts shape 

the acceptance and use of wearables; for instance, collectivist societies may emphasize family-

mediated use of devices, while individualist cultures often prioritize personal engagement with 

health technologies (Armstrong et al., 2017). Such findings underscore the importance of tailoring 

wearable health interventions to the cultural and systemic realities of target populations. 

Taken together, these results illustrate the multifaceted role of wearable devices in preventive 

health monitoring. In cardiovascular health, they enable early diagnosis and reduced 

hospitalizations; in diabetes, they enhance glycemic control while exposing inequities in global 

access; in general health and fitness, they encourage active lifestyles though adoption varies across 

nations; and in elderly care, they provide both preventive insights and critical safety mechanisms, 

with cultural and systemic factors shaping their effectiveness. Across all themes, empirical evidence 

affirms the promise of wearables as transformative tools in preventive care. However, the literature 

also highlights substantial disparities in access and outcomes, raising urgent considerations for 

policymakers, researchers, and healthcare providers seeking to integrate these technologies into 

equitable global health strategies. 

The integration of wearable devices into formal healthcare systems has emerged as a 

transformative opportunity to enhance the effectiveness of public health policies. Continuous 

streams of health data derived from wearables provide insights that were previously unattainable 

through conventional, episodic clinical encounters. For instance, cardiovascular health monitoring 

through wearable ECGs and blood pressure devices generates real-time datasets that not only 
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guide individual care but also inform population-level strategies for reducing chronic disease 

prevalence (Adepoju et al., 2024). Such data-driven approaches enable policymakers to design 

interventions that are more precise and responsive to actual health behaviors and outcomes within 

communities. This integration has been associated with improved chronic disease surveillance and, 

importantly, a capacity to detect emerging health crises more rapidly, thereby facilitating proactive 

measures that mitigate long-term burdens on healthcare systems (Maita et al., 2024). In this way, 

wearables align closely with public health goals, particularly in reducing the incidence of 

preventable conditions such as cardiovascular diseases and diabetes, which remain leading causes 

of mortality worldwide. 

Beyond clinical and public health applications, wearable devices strengthen the foundation for 

evidence-based policymaking by providing continuous and personalized data at scale. Public health 

programs designed to reduce risk factors for chronic diseases, such as hypertension or diabetes, 

can be tailored using real-time behavioral and physiological indicators collected through wearable 

technologies (Maita et al., 2024). For example, interventions aimed at reducing sedentary behavior 

may be adjusted based on granular patterns of daily activity, allowing programs to become more 

personalized and adaptive. Such personalization is critical to ensuring that public health strategies 

move beyond generic messaging to embrace more effective, targeted approaches. Moreover, the 

capacity to aggregate wearable data across large populations supports predictive analytics, enabling 

healthcare systems to anticipate resource needs, identify high-risk groups, and allocate 

interventions more efficiently. This represents a significant step toward more data-driven, adaptive 

policy frameworks that improve population health outcomes over time (Piau et al., 2015). 

Despite the clear promise, systemic barriers continue to limit the widespread adoption and 

integration of wearable devices. Among the most significant challenges are regulatory frameworks, 

cost barriers, and persistent concerns over data privacy. Regulatory inconsistencies across regions 

have created uncertainty for manufacturers and healthcare providers seeking to scale wearable-

based interventions. For instance, differences in standards for medical device approval, data 

governance, and interoperability across national health systems can stall innovation and complicate 

global adoption strategies (Piau et al., 2015). Addressing these regulatory barriers requires 

harmonization of policies and international collaboration to establish consistent guidelines for 

wearable health technologies. Such frameworks should not only address technical standards but 

also account for ethical and legal implications related to data use. 

Financial barriers also constrain the accessibility of wearable technologies, particularly in low- and 

middle-income countries. Advanced wearable devices, such as continuous glucose monitors or 

sophisticated ECG sensors, often remain prohibitively expensive, limiting their use to wealthier 

populations or high-resource settings (Atalla et al., 2022). This inequity risks reinforcing global 

health disparities by ensuring that only certain groups can benefit from preventive health 

monitoring, while marginalized communities are left behind. Solutions must therefore involve the 

development of cost-effective technologies tailored to resource-constrained environments. Such 

innovations may include simplified sensors that monitor fewer but critical parameters, or hybrid 

models that combine wearable monitoring with community-based health workers to extend the 

reach of preventive care. Without addressing cost barriers, the broader vision of wearable devices 

as democratizing tools for health will remain incomplete. 

https://journal.idscipub.com/summa


The Role of Wearables in Chronic Disease Prevention and Health Promotion 
Syam, Arwan, Firmansyah, Anas, and Alchamdani 
 

64 | Medicor: Journal of Health Informatics and Health Policy                  https://journal.idscipub.com/medicor                            

Equally pressing are the issues of data privacy and security, which have emerged as critical 

determinants of user trust. The continuous collection and transmission of sensitive health 

information expose users to risks of data breaches, misuse, and surveillance, raising ethical 

questions about ownership and consent (Bashkirtsev et al., 2023). Surveys consistently report that 

privacy concerns deter potential users from adopting wearable technologies, even when the health 

benefits are clear. Establishing robust data governance frameworks that ensure transparency, user 

control, and secure handling of information is essential to fostering trust. In particular, granting 

individuals greater agency over how their health data are accessed and shared can mitigate 

skepticism and encourage adoption. Addressing privacy concerns will require a collaborative effort 

involving technology developers, healthcare providers, policymakers, and legal authorities to align 

on principles of ethical data use. 

The literature also points to potential solutions for improving access and adoption in resource-

limited settings. One strategy involves designing low-cost wearables that balance affordability with 

sufficient accuracy to provide meaningful health insights. For example, simple heart rate or step-

counting devices have been shown to motivate healthier behaviors in populations where more 

advanced technologies are financially inaccessible (Atalla et al., 2022). Paired with educational 

initiatives, even basic devices can contribute to significant public health gains. Community-based 

programs that train healthcare workers to utilize wearable data also represent a scalable solution, 

particularly in rural or underserved regions where digital literacy may be limited (Piau et al., 2015). 

Training initiatives not only empower local providers but also bridge the gap between technology 

and populations with limited exposure to digital health tools. In this way, wearables can be adapted 

to fit diverse contexts without sacrificing their preventive potential. 

Public-private partnerships further emerge as an important enabler of wearable adoption. By 

pooling resources and expertise, governments, non-governmental organizations, and private 

industry can accelerate the diffusion of wearable devices in low-resource settings. These 

collaborations may focus on subsidizing devices for vulnerable populations, developing 

infrastructure for data integration, or creating culturally relevant applications that resonate with 

local communities. Successful models of such partnerships have demonstrated that strategic 

investments in technology can produce measurable improvements in population health outcomes 

while also fostering innovation tailored to specific regional needs (Bashkirtsev et al., 2023). 

Ensuring that wearable devices are not designed with a one-size-fits-all approach but are instead 

localized to reflect cultural norms and health priorities will be key to maximizing their 

effectiveness. 

Another challenge concerns the interoperability of wearable data with existing healthcare systems. 

Many devices currently operate within proprietary digital ecosystems that do not easily 

communicate with electronic health records or other clinical data systems. This fragmentation 

limits the ability of healthcare providers to gain a holistic understanding of patient health and 

hinders the potential for wearables to contribute fully to integrated care (Canali et al., 2022; Singh, 

2025). Standardizing data protocols and establishing open-access frameworks could mitigate these 

challenges by allowing diverse wearable technologies to feed into unified health information 

systems. Achieving interoperability not only enhances clinical utility but also supports the 

scalability of wearable adoption across different healthcare infrastructures. 
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At the same time, the academic literature acknowledges the limitations of current research in 

assessing the long-term impact of wearable technologies on preventive health outcomes. While 

numerous studies have documented improvements in metrics such as physical activity, glycemic 

control, and cardiovascular monitoring, relatively few longitudinal studies have confirmed the 

sustainability of these outcomes over extended periods (Bassam et al., 2021). Moreover, most 

studies are concentrated in high-income countries, with limited research addressing the unique 

challenges of low- and middle-income regions where health inequities are most pronounced 

(Brogan et al., 2018; Sharma et al., 2022). Addressing these gaps requires expanding research efforts 

to diverse geographic and demographic contexts, as well as developing standardized 

methodologies for evaluating wearable effectiveness. Without such efforts, evidence supporting 

the scalability of wearable interventions will remain incomplete. 

Finally, user engagement and adherence continue to represent significant barriers to maximizing 

the potential of wearable devices. Studies have consistently reported that users often abandon 

devices after initial enthusiasm wanes, with comfort, usability, and perceived utility acting as critical 

determinants of sustained adoption (Xu et al., 2018; Khaldy, 2025). Addressing this challenge may 

require integrating behavioral science principles into device design, such as employing 

gamification, personalized feedback, and adaptive interfaces that evolve with user preferences. 

Furthermore, integrating wearable data into meaningful clinical interactions, rather than leaving 

interpretation solely to users, could enhance adherence by reinforcing the perceived relevance of 

the technology. These strategies underscore the need for interdisciplinary approaches that combine 

engineering, behavioral science, and healthcare delivery to overcome persistent barriers to 

engagement. 

Overall, the discussion underscores that while wearable devices hold substantial promise for 

preventive health monitoring, realizing their full potential requires addressing systemic, financial, 

behavioral, and technological barriers. Literature consistently highlights that integration with 

healthcare systems, equitable access, robust privacy protections, and sustainable engagement 

strategies are essential for the widespread adoption of wearable technologies. Future research must 

prioritize cross-context studies, cost-effective innovations, and interdisciplinary collaborations to 

ensure that wearable devices contribute meaningfully to global health equity and preventive care 

strategies.  

 

CONCLUSION  

This review highlights the transformative potential of wearable devices in preventive health 

monitoring, with evidence consistently showing their effectiveness in cardiovascular care, diabetes 

management, general health promotion, and elderly support. Wearables such as ECG monitors 

and blood pressure sensors contribute to early detection of cardiovascular anomalies, reducing 

hospitalization rates through proactive care. Similarly, continuous glucose monitoring has proven 

to improve glycemic control, though access disparities between developed and developing 

countries persist. In the realm of general health, wearable fitness applications effectively promote 

physical activity, although global adoption remains uneven. For elderly populations, wearables 

offer critical tools for preventive monitoring and emergency detection, yet cultural and systemic 

contexts significantly influence their use. Despite these promising results, systemic barriers remain, 
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including issues of affordability, regulatory inconsistencies, interoperability challenges, and data 

privacy concerns. Addressing these obstacles requires stronger integration of wearables into 

healthcare systems, equitable access initiatives, and transparent data governance. Policies must also 

emphasize health literacy, behavioral support, and culturally tailored interventions to sustain long-

term engagement. Future research should expand longitudinal studies, explore real-world 

applications across diverse populations, and focus on cost-effective innovations. By aligning 

technological advancement with systemic reform, wearable devices can play a pivotal role in 

building equitable, preventive health systems that address both global and local health challenges.  
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