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Abstract 
Chronic diseases such as diabetes, hypertension, and heart disease are global health 
challenges that require effective management strategies. Along with the advancement 
of technology, wearable devices have become an innovative solution in real-time 
monitoring of patient health. This technology allows for the measurement of vital 
indicators such as heart rate, blood pressure, blood oxygen levels, and physical activity 
patterns, which can help with early detection and faster intervention. However, the 
implementation of wearable technology in Indonesia still faces various obstacles, 
including public digital literacy, health infrastructure, and patient data privacy 
regulations. This study aims to explore the role of wearable technology in improving 
chronic disease management and patient health prevention strategies in Indonesia. The 
method used in this study is a literature study by analyzing various related studies in 
the last five years. Data sources come from national and international scientific journals 
relevant to this topic. The results of the study show that wearable technology provides 
significant benefits in remote health monitoring, improves patient compliance with 
therapy, and supports digital-based health systems. However, the challenges in its 
adoption are still considerable, especially in terms of accessibility, device costs, and 
digital literacy limitations. Therefore, clearer regulations, improvements in digital 
infrastructure, and public education are needed so that this technology can be optimally 
utilized in the national health system. 
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INTRODUCTION 

Chronic diseases such as diabetes, hypertension, heart disease, and chronic obstructive 

pulmonary disease are the main causes of morbidity and mortality worldwide, including in Indonesia 

(Fatoni et al., 2015). The increasing incidence of chronic diseases is caused by various factors such as 

unhealthy diet, lack of physical activity, and smoking habits and alcohol consumption (Salsabila, 

2023). Based on a report by the Indonesian Ministry of Health, more than 60% of deaths in Indonesia 

are caused by non-communicable diseases, with a trend that continues to increase from year to year 

(Dewi & Ekajayanti, 2025). To address these challenges, innovative approaches in chronic disease 

management are needed that are not only treatment-based but also include more effective 

monitoring and prevention strategies (Utomo & Subhiyakto, 2016). 
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Chronic illness is a health condition that develops slowly and lasts for a long period of time, 

often for life. Examples of common chronic diseases include diabetes mellitus, hypertension, heart 

disease, and chronic obstructive pulmonary disease (Rahmawati, 2024). The main risk factors for 

chronic diseases include an unhealthy lifestyle such as poor diet, lack of physical activity, as well as 

smoking habits and alcohol consumption. According to research conducted by Saputra et al. (2021), 

the prevalence of chronic diseases in Indonesia continues to increase, along with the increasing life 

expectancy and unhealthy lifestyle in the community (Ghani et al., 2016). Therefore, promotive-based 

and preventive prevention strategies are key in reducing the incidence of chronic diseases. 

Chronic disease management involves a multidisciplinary approach that includes medical 

treatment, lifestyle changes, and patient education to improve adherence to disease management. A 

study by Wulandari et al. (2017) highlights the importance of regular health monitoring and early 

intervention to prevent further complications (Wulandari et al., 2017). In addition, social support 

from family and healthcare workers also plays an important role in helping patients manage their 

illnesses. In the context of health services, an effective chronic disease management system must 

involve digital technology, such as the use of health applications to monitor the patient's condition in 

real-time (Purwata et al., 2016). 

To increase the effectiveness of chronic disease management, collaboration between the 

government, medical personnel, and the community is needed in providing adequate health facilities 

and continuous education. A study by Sukamto (2020) confirms that community-based chronic 

disease management programs can increase patient adherence to treatment and improve their 

quality of life (Sukamto, 2020). Therefore, the integration of technology-based health services and 

increasing public health literacy is a strategic step in reducing morbidity and mortality rates due to 

chronic diseases in Indonesia. 

In recent years, the development of digital-based health technology has provided new 

solutions in the monitoring and management of chronic diseases. One of the technologies that is 

becoming increasingly popular is wearable devices, such as smartwatches, health bracelets, and 

medical sensors that patients can use to monitor their health conditions in real-time (Wijaya, 2024). 

This technology allows the measurement of various health indicators, such as heart rate, blood 

oxygen levels, physical activity levels, and sleep patterns (Febiarthy & Martha, 2023). The data 

collected from wearable devices can then be analyzed by artificial intelligence (AI) systems to provide 

more personalized and evidence-based medical recommendations (Hasyim, 2024). Thus, wearable 

technology not only helps patients monitor their health but also provides important information for 

medical personnel in determining more effective treatment strategies (Iskandar & Anjani, 2024). 

The application of wearable technology in chronic disease management also plays a role in 

encouraging patients to be more active in maintaining their health. Studies show that patients who 

use wearable devices are more likely to participate in preventive health programs and are more aware 

of their own physical condition. This is due to the interactive features available in wearables, such as 

notifications to remind users to move more actively or control their diet (Atmaka et al., 2024). In 

addition, the use of wearable technology in the healthcare system has enabled integration between 

patients and medical personnel through mobile applications, which allows for remote health 

monitoring and online consultations (Toar et al., 2024). In this way, access to health services becomes 

easier and more affordable for the wider community, especially for patients with limited mobility or 

those living in remote areas (Margawati et al., 2023). 

In recent years, many countries have begun to adopt wearable technology-based digital 

health systems as part of a national strategy to improve the quality of health services (Rachmad et al., 

2024). However, in Indonesia, the use of this technology is still relatively new and faces various 

challenges, such as the low level of digital literacy in the community, the limitations of digital health 
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infrastructure, and the lack of regulations governing patient data security (Solihin et al., 2023). 

Therefore, this study aims to further explore how wearable technology can be optimized in chronic 

disease management and health prevention in Indonesia, as well as identify challenges and 

opportunities in its implementation. 

Previous research has shown that the use of wearable technology can improve the quality of 

life of patients with chronic diseases and reduce long-term care costs (Tyas & Muntamah, 2025). 

Several studies have also revealed that the use of wearable devices in telemedicine-based health 

systems has succeeded in improving the efficiency of early detection and treatment of chronic 

diseases (Zaman, 2025). However, previous research is still limited to studies in developed countries, 

while data on the effectiveness and acceptance of wearable technology in the context of the health 

system in Indonesia is still limited (Nasrul Zaman, 2025). Therefore, this study will complement the 

previous study by examining aspects of the implementation of wearable technology in the Indonesian 

health service environment. 

The purpose of this study is to analyze the role of wearable technology in improving chronic 

disease management and health prevention strategies in patients in Indonesia. Specifically, this study 

aims to: (1) identify the main benefits of wearable technology in the management of chronic diseases, 

(2) explore the factors influencing the adoption of this technology in Indonesia, and (3) formulate 

recommendations to improve the effectiveness of the use of wearable technology in the national 

health service system. 

 

METHOD 

This study uses a qualitative approach with the type of literature review research to analyze 

the role of wearable technology in improving chronic disease management and health prevention in 

patients. Literature studies were chosen because they allow researchers to identify, analyze, and 

synthesize various findings of previous research in order to obtain a comprehensive understanding 

of the subject being studied (Snyder, 2019). In addition, this method is effective in exploring the latest 

developments in the application of health technology, especially in the field of chronic disease 

monitoring and digital-based health prevention. 

The data sources in this study come from secondary literature which includes national and 

international scientific journals, academic books, official reports, and publications from world health 

organizations such as the World Health Organization (WHO) and the Ministry of Health of the 

Republic of Indonesia. The articles used as references were obtained from academic databases such 

as Google Scholar, ResearchGate, Neliti, and Garuda Kemdikbud with a span of the last five years 

(2019-2024) to ensure the relevance and actuality of the data analyzed. 

The data collection technique in this study is carried out through a documentation process, 

where various relevant scientific sources are collected, categorized, and analyzed systematically. The 

literature selection process follows the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) approach to ensure that the sources used have high credibility and are relevant 

to the research topic. Articles that are irrelevant or have a weak methodology are excluded from the 

analysis to increase the validity of the research. 

The data analysis method in this study uses a content analysis approach with thematic 

synthesis techniques, which aims to identify patterns, themes, and relationships between findings in 

various studies reviewed (Bengtsson, 2016). The analysis was carried out by comparing findings 

from various sources and grouping them into several main themes, such as the benefits of wearable 

technology in patient monitoring, its impact on health behavior change, and challenges and 

opportunities in its implementation in the health service system. In addition, the results of the 

analysis are also contextualized with health policies in Indonesia to provide practical 
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recommendations for the development and application of wearable technology in chronic disease 

management. 

 

RESULT AND DISCUSSION 

The following are 10 articles selected from various studies related to the role of wearable 

technology in improving chronic disease management and health prevention in patients. These 

articles are selected based on the relevance, credibility of the source, and the year of publication 

(2019-2025) in order to provide up-to-date insights into this research topic. 

 

Table 1. Literature Review 

No Author Title Findings 
1 TK Adenekan Revolutionizing Health Monitoring: The 

Rise of Self-Powered Wearable Systems 
Self-powered wearable 
technology improves the 
effectiveness of health 
monitoring and chronic disease 
management. 

2 O Timilehin Innovating Health Monitoring Systems: 
The Potential of Self-Powered Wireless 
Smart Patches 

Smart patches enable 
continuous and interactive 
monitoring of patient health. 

3 W Liang et al. Smart Health Monitoring in Rural Areas: 
Integrating Machine Learning with 
Tharu Community Data for Predictive 
Care Models 

The integration of wearables 
with machine learning helps 
detect chronic diseases early. 

4 BC Vadde & DO 
Engineer 

Big Data Analytics: Transforming the 
Healthcare Industry 

Wearable devices improve the 
quality of health data collection 
for predictive analysis. 

5 H Şengül Wearable Health Technologies 
Transforming Healthcare in the Digital 
Age 

Wearable technology plays a key 
role in remote patient 
monitoring and telemedicine. 

6 Y Liu et al. Effectiveness of PEER Intervention on 
Older Adults' Physical Activity Time 
Series Using Smoothing Spline ANOVA 

Wearable technology can be 
used to increase physical 
activity in the elderly to prevent 
chronic diseases. 

7 D Haykal Digital Twins in Dermatology: A New 
Era of Personalized Skin Care 

Wearable sensors can be used to 
support the management of 
chronic skin diseases and their 
prevention. 

8 Y Hou Current Status and Prospect in Atrial 
Fibrillation 

Wearable devices aid in the 
diagnosis and management of 
atrial fibrillation. 

9 T Ooka The Era of Preemptive Medicine: 
Developing Medical Digital Twins 
through Omics, IoT, and AI Integration 

Wearable technology enables 
early detection and AI-based 
treatment of chronic diseases. 

10 S Majumder et 
al. 

Flexible Sensors for IoT-based Health 
Monitoring 

Flexible sensors in wearable 
devices improve the accuracy of 
health monitoring of patients 
with chronic conditions. 
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Wearable technology is growing as one of the innovative solutions in improving chronic 

disease management and patient health prevention. A number of recent studies have shown that 

wearable devices not only function as an individual health monitoring tool, but also play a role in 

supporting medical personnel in carrying out early interventions, increasing patient involvement in 

their own health management, and optimizing data-driven treatment strategies. Based on the results 

of the literature selection, it was found that wearable technology has a variety of applications that can 

be applied in various aspects of health, from chronic disease monitoring to artificial intelligence (AI) 

and Internet of Things (IoT)-based health management. 

Research by Adenekan (2025) highlights the development of wearable systems that are self-

powered, allowing for more efficient monitoring of patient health without having to rely on external 

resources. This technology allows monitoring of various health indicators such as heart rate, blood 

oxygen levels, blood pressure, as well as patient sleep patterns. Thus, patients with chronic diseases 

can take advantage of this technology to better control their conditions, while medical personnel can 

access data in real-time to assess patient progress and adjust more accurate treatment plans 

(Adenekan, 2025). Meanwhile, research by Timilehin (2025) highlights the role of smart patches, 

which are wearable-based devices that can be attached directly to the patient's skin to monitor body 

conditions without interfering with daily activities. This technology is even more interesting because 

it allows patients to continue with their routines without having to feel overwhelmed by bulky and 

cumbersome medical devices (Timilehin, 2025). 

Furthermore, the research of Liang et al. (2025) reveals how wearable devices can be 

integrated with machine learning to help detect chronic diseases early, especially in rural areas that 

have limited access to health facilities. In this study, data collected from wearable devices was used 

to develop predictive models that could assist doctors in making diagnoses faster and more 

accurately. This is an important breakthrough in chronic disease management, where early detection 

is a key factor in preventing serious complications (Liang et al., 2025). This finding is reinforced by 

research by Vadde & Engineer (2025) which shows how wearable technology can utilize big data 

analytics to improve the quality of health data collection and analysis. With big data-based data 

analysis, the health system can be more proactive in detecting public health trends, identifying high-

risk patients, and providing more targeted interventions (Munagandla et al., 2019). 

In the context of digital healthcare, research by Şengül (2024) highlights that wearable 

technology has become an essential component of remote patient monitoring and telemedicine. With 

the development of telemedicine platforms, wearable devices allow patients to consult with medical 

personnel without having to come directly to a health facility, thereby increasing access to health 

services, especially for those in remote areas. This is further reinforced by the research of Liu et al. 

(2025) which shows that wearable technology can be used to increase the physical activity of the 

elderly as part of chronic disease prevention strategies. In the study, wearable devices integrated with 

health apps were used to monitor the physical activity levels of elderly patients and provide 

personalized recommendations based on their condition (Liu et al., 2025). 

In addition to chronic disease monitoring, research by Haykal (2025) shows that wearable 

technology can be used in dermatology to support the management of chronic skin diseases. 

Wearable-based sensors can be used to monitor changes in a patient's skin condition, detect 

inflammation, and provide data for dermatologists to determine more effective treatment strategies 

(Haykal, 2025). Similar research was also conducted by Hou (2025), who found that wearable devices 

have an important role in the diagnosis and management of atrial fibrillation, which is a heart rhythm 

disorder that can increase the risk of stroke. By using wearable devices capable of monitoring the 

electrical activity of the heart, high-risk patients can get early intervention before their condition 

worsens (Hou, 2025). 
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The development of wearable technology is also inseparable from the role of artificial 

intelligence (AI) in increasing its effectiveness. Ooka (2025) in his research revealed that wearable 

technology integrated with digital twins and AI allows for more precise disease prediction and 

treatment. The technology leverages the data collected by wearable devices to create a digital model 

of the patient that can be used to simulate various treatment scenarios and determine the most 

optimal strategy. With this approach, medical personnel can have deeper insights into the patient's 

condition and provide more personalized care (Ooka, 2025). 

Finally, research by Majumder et al. (2025) highlights the use of flexible sensors in wearable 

devices to improve the accuracy of health monitoring of patients with chronic diseases. This 

technology allows wearable devices to be more comfortable to use in the long term without causing 

irritation or discomfort to users. This is especially important for patients who need continuous health 

monitoring such as people with diabetes, hypertension, and heart disease (Majumder et al., 2025). 

Overall, the results of this literature study show that wearable technology has brought about 

a major revolution in chronic disease management and health prevention. This technology not only 

enables more accurate and real-time health monitoring, but also accelerates early detection, 

improves access to digital health services, and optimizes the use of big data in public health 

management. However, there are several challenges that need to be overcome, such as the need for 

strict regulations on patient data privacy, the readiness of digital infrastructure in various countries, 

and increased technological literacy for users to be able to use wearables optimally. Therefore, further 

research is needed to develop a more comprehensive implementation strategy to ensure that 

wearable technology can be widely and effectively used in the global healthcare system. 

 

Discossion 

Wearable technology has brought about major changes in the world of healthcare, 

particularly in chronic disease management and health prevention strategies. In Indonesia, where 

chronic diseases such as diabetes, hypertension, and heart disease are on the rise, the role of these 

technologies is increasingly important in helping patients better manage their conditions. With its 

real-time monitoring feature, the wearable allows patients to monitor various health parameters 

such as heart rate, blood pressure, blood oxygen levels, and their daily physical activity. This ability 

allows early detection of changes in body conditions, which can prevent serious complications. 

Not only that, wearable technology also helps improve patient adherence to medication and 

a healthy lifestyle. One of the biggest challenges in chronic disease management is patient non-

adherence to therapy and necessary lifestyle changes. With the automatic reminder feature, patients 

can be more disciplined in undergoing therapy, starting from taking medication on schedule, 

maintaining a healthy diet, to regularly doing physical activity. Some devices even adopt the concept 

of gamification to provide additional motivation to users to stay active in maintaining their health. 

That way, patients become more involved in managing their own health, which can ultimately 

improve their quality of life. 

In the prevention aspect, wearable technology plays an important role in helping individuals 

recognize habits that can increase the risk of chronic diseases. By tracking sleep patterns, stress 

levels, physical activity, and daily calorie consumption, wearables can provide deeper insights into 

the factors that contribute to a person's health. This is especially relevant in Indonesia, where a less 

active modern lifestyle and unhealthy diets have increased the prevalence of non-communicable 

diseases such as obesity and diabetes. With the data collected by wearables, healthcare professionals 

can provide more personalized recommendations to patients, helping them implement better 

lifestyle changes to prevent the onset of chronic diseases in the future. 
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Although the benefits of wearable technology in improving public health are clear, the 

challenges in its implementation are still considerable. One of the main obstacles is the limited access 

to wearable devices in Indonesia, especially for people with lower middle economic levels. The 

relatively high price of the device and the lack of government subsidies make the technology more 

widely used by the upper economic group, while people with financial constraints still rely on more 

conventional health monitoring methods. 

In addition to economic factors, the digital literacy of the Indonesian people is also a challenge 

in itself. Many patients, especially the elderly, are not used to using this technology and still rely on 

regular health check-ups in medical facilities. Therefore, wider education is needed so that the public 

understands the benefits and how to use wearable technology effectively in supporting their health. 

In addition, the issue of data security and privacy is also an important concern. With the large amount 

of health data collected by these devices, the protection of users' personal data must be regulated 

with clear regulations to prevent the misuse of health information. 

The future of wearable technology in health services in Indonesia is very promising. With the 

growing innovation in the field of digital health, wearables can be integrated with telemedicine 

services, electronic medical records, and artificial intelligence to provide wider benefits for patients. 

Collaboration between governments, healthcare providers, and technology companies is urgently 

needed to make this technology more affordable for the wider community. Subsidy programs or 

incentives for patients with chronic diseases in the use of wearable technology can be one solution to 

expand access to these devices. 

With the right support, wearable technology has the potential to be a very effective tool in 

reducing the number of chronic illnesses and improving overall public health. Through real-time 

monitoring, improved medication adherence, and early detection of health risk factors, wearables not 

only assist patients in managing their illnesses, but also contribute to building a healthier society in 

the future. However, to achieve optimal benefits, there needs to be awareness and involvement from 

various parties in ensuring that this technology can be accessed and used by all levels of society in 

Indonesia. 

 

CONCLUSION 

Wearable technology has been shown to provide significant benefits in improving chronic 

disease management and patient health prevention strategies. With real-time health monitoring 

features, this device allows patients and medical personnel to detect changes in conditions faster, so 

that early intervention can be carried out to prevent further complications. In addition, wearable 

technology also improves patient adherence to medication and a healthy lifestyle through automatic 

reminder features and data analysis that help make more accurate medical decisions. 

However, despite the great benefits, the adoption of this technology in Indonesia still faces 

various obstacles. Low digital literacy, limited digital health infrastructure, and relatively expensive 

device prices are the main factors hindering its implementation. In addition, regulations regarding 

the security of user health data still need to be clarified to increase public confidence in using this 

technology. 

As a strategic step, it is recommended that the government, medical personnel, and the 

technology industry work together in accelerating the adoption of wearable technology. Increasing 

public education about the benefits and use of this technology needs to be carried out through health 

campaigns and digital literacy training. In addition, the development of more affordable wearables as 

well as subsidy policies for patients with chronic diseases can help expand the accessibility of this 

technology. With these steps, wearable technology can be more effectively integrated in the national 
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health service system to improve the quality of life of patients and reduce the incidence of chronic 

diseases in Indonesia. 
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