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Abstract: Wearable sensors have emerged as pivotal tools in the management of chronic diseases,
including cardiovascular diseases, Parkinson’s disease, diabetes, chronic obstructive pulmonary
disease (COPD), and arthritis. We aim to investigate the contribution of wearable sensors in
managing chronic diseases and remote patient monitoring by evaluating the existing literature which
involves types, applications, and impacts of wearable sensors on chronic disease management and
treatment planning. This review systematically evaluates the existing literature published in
reputable conferences and journals from 2015 to 2024. The databases used for this literature review
include Google Scholar, Sci-Hub, and IEEE Xplore. The analysis categorizes the literature based on
the types of wearable sensors, their applications, and their impacts on the management of chronic
diseases. The findings indicate that wearable technology is particularly beneficial for chronic diseases
that require continuous monitoring of health parameters. For example, diabetes management greatly
benefits from real-time blood glucose monitoring, while cardiovascular diseases require ongoing
heart rate monitoring. In contrast, the efficacy of wearable technology appears limited in addressing
mental health conditions such as anxiety and depression. Wearable devices facilitate predictive
analytics and treatment planning through real-time data monitoring. To enhance the effectiveness of
wearable technology, future designs should prioritize user privacy and comfort alongside technical
performance. This review advocates for future research aimed at improving the accuracy, privacy,
and efficiency of wearable sensors through their integration with existing healthcare systems.

Keywords: healthcare; sensors; wearable; chronic; technology; self-management; illness; remote
patient monitoring

1. Introduction

Wearable sensors are increasingly recognized as essential tools in the field of medicine,
particularly for the management of chronic diseases. These devices effectively mon-itor a variety of
chronic diseases, including diabetes, cardiovascular diseases, panic disorders, chronic obstructive
pulmonary disease (COPD), arthritis, and Parkinson’s disease, which encompasses motor and
nonmotor symptoms experienced by patients [1]. Traditional methods for monitoring and managing
chronic health conditions often prove to be inaccurate and time-consuming; thus, wearable
technology is emerging as a transformative solution in this domain.

To optimize chronic disease management, healthcare systems must prioritize the establishment
of patient-centric frameworks that allow people to participate in self-management strategies [2].
Wearable sensors facilitate the continuous monitoring of vital parameters such as blood pressure,
temperature, and blood glucose levels, pro-viding real-time data that improve the management of
these conditions. Wearable devices commonly used include heart monitors, fitness trackers (for
example, Fitbits), glucometers, and pedometers [3]. These tools not only promote self-management,
but also encourage patients to take an active role in their health care [4].

The increasing prevalence of chronic diseases underscores the growing demand for effective
wearable devices. Advances in wearable sensor technology are anticipated to significantly improve
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both the detection and management of these conditions [5]. For example, cardiac rehabilitation
programs have shown benefits in the prevention of heart disease [6]. By integrating wearable devices
into healthcare systems, a substan-tial transformation in patient care can be achieved. Future designs
of these devices should prioritize efficiency and cost-effectiveness while ensuring that user privacy
and comfort remain uncompromised.

The existing literature has documented various wearable devices used in chronic disease
management, detailing their types and applications. The evolution of wearable technology
encompasses both body-worn devices and supplementary add-ons [7]. This review focuses
exclusively on chronic diseases such as diabetes, cardiovascular dis-ease, Parkinson’s disease, and
arthritis. The selection is based on the severity of these conditions, the existing literature, and the
potential of wearable sensors to improve management strategies. This study serves as a valuable
resource for healthcare profes-sionals, including scientists and clinicians, who seek to leverage
wearable technology effectively [8].

The paper discusses the management of chronic diseases through wearable sen-sors by
following several key steps: an examination of various wearable devices and their applications in
managing chronic conditions; an analysis of the effectiveness of these devices in patient behavior and
treatment outcomes; a discussion of the chal-lenges faced while utilizing wearable technology for
chronic disease management; and recommendations for future research directions.

2. Literature Review

Wearable sensors are advanced devices that monitor daily human activities and phys-iological
parameters. They measure vital signs such as body temperature, blood pressure, heart rate, gait, and
blood glucose levels. These sensors are widely utilized not only for fitness maintenance but also for
capturing gait information, including speed, position, and acceleration. Their role is particularly
crucial in the management of chronic diseases by continuously monitoring patient behaviors and
activities. This paper explores the effectiveness of wearable sensors in the management of chronic
diseases such as diabetes, cardiovascular disease, depression, and arthritis.

The prevalence of chronic diseases is increasing rapidly, necessitating effective mon-itoring and
management strategies to mitigate their impact on individuals’ health and lifestyle. For example,
cardiovascular diseases can cause lifelong health problems if not properly managed. Wearable
sensors facilitate the monitoring of critical physiological parameters, such as temperature, blood
sugar, blood pressure, and heart rate, provid-ing valuable data to manage these conditions. The
massive development and impact of wearable technology in the management of chronic diseases
have been extensively reviewed; however, challenges related to data accuracy and privacy remain
significant issues that warrant further research [9].

The importance of using wearable technology to monitor and manage chronic dis-eases cannot
be overstated. According to Bain & Company, wearable devices such as fitness trackers,
smartwatches, and step counters positively affect the performance of healthcare organizations by
allowing the rapid detection, planning and treatment of patients with chronic diseases. These
opportunities are well documented in the literature; however, future research must address critical
aspects such as data secu-rity, privacy concerns, and compatibility of wearable sensors with existing
healthcare systems [10].

Globally, wearable technology-based telecare systems are gaining traction. Com-pared to
traditional methods, wearable technology offers superior capabilities for predicting and preventing
chronic diseases. Studies indicate that wearable technology has achieved approximately 46 percent
accuracy in predictions; moreover, conditions such as panic disorders and diabetes benefit from more
efficient data collection than traditional questionnaires. Implementing a model for managing chronic
diseases with wearable technology requires data from various sources—including wearable sensors,
mobile applications, environmental sensors—and the integration of deep learning algo-rithms.
However, this model has limitations; it is not generalizable across diverse populations and may
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become less effective when applied to larger sample sizes. Future work should focus on expanding
sample sizes and enhancing contextual feasibility [11].

While the usability of wearable devices has been extensively studied, less attention has been
devoted to understanding patients’ feelings regarding these technologies. This study addresses this
gap by assessing usability through common patterns derived from surveys and questionnaires. Out
of 37 papers reviewed, 71 percent exhibited biases in measuring mobility through wearable devices
across various chronic conditions such as COPD and Parkinson’s disease. In some instances, usability
was inadequately defined; thus, future research should aim to improve assessment quality through
mixed methodologies and verified questionnaires [12].

Wearable devices can effectively monitor communicable diseases at early stages when
symptoms are minimal. They enable both individual- and community-level pre-vention strategies.
Research indicates that these devices can gather real-time data on vital parameters like temperature,
blood pressure, and blood glucose levels at a low cost. This real-time information can be integrated
with healthcare systems to improve performance at the community level; however, ethical
considerations require the establishment of clear criteria for appropriate use [13].

There is a communication gap between chronic disease patients and their levels of physical
activity. Thus, there is a need for strategic planning to improve physical activity through the efficient
use of wearable sensors such as smartwatches and step counters. These devices provide users with
health-related information tailored to their levels of usage. Patients with chronic disease are likely to
benefit significantly from these technologies as they promote increased physical activity (AP).
Further investi-gation into the impact and challenges of wearables—particularly regarding their role
in enhancing PA among patients with chronic conditions—is warranted [14].

Although wearables designed for activity tracking are beneficial in chronic disease management,
they have yet to be fully integrated into self-management programs due to insufficient continuous
data regarding usage and results. The use of wearable technology enhances patient engagement by
providing immediate real-time data feed-back. Establishing standards for patient-centered
evaluations that focus on motivation and data privacy is essential. Concepts from behavioral science
could be harnessed to optimize the use of wearable devices in clinical settings. Future research should
address issues related to measurement accuracy, integration with patient care planning systems, and
privacy concerns [3].

There is a strong relationship between wearable devices and healthcare outcomes; managing
chronic diseases through wearables fosters better self-care and patient engagement. Numerous
studies have documented the positive effects of these devices on health outcomes, such as pain relief
and improved quality of life, while some surveys report negligible impacts. Two main studies
evaluating the effectiveness of wearables in chronic disease management include randomized control
trials (RCTs) and observational studies (OBSs) conducted between January 2016 and July 2021. These
investigations focus primarily on type 2 diabetes and Parkinson’s disease while evaluating usability
based on cost effectiveness, viability for patients, and healthcare outcomes. Given the existing
inconsistencies in current data, future studies should focus on improving the quality and authenticity
of the findings to improve the efficacy of wearables in disease management [15].

This study analyzes key points regarding the role of wearables in preventing the deterioration
of chronic conditions. While evidence suggests that wearables are effective tools for managing
chronic diseases, they also present challenges that hin-der treatment efficacy. Various analyzes were
performed using partial least squares (PLS) software; unexpectedly negative associations were found
between wearables and healthcare outcomes compared to anticipated benefits. Future research
should inves-tigate these contradictions further to identify underlying issues that may impede the
effectiveness of wearables in managing chronic diseases [16].

Existing studies have focused primarily on the usability of wearable sensors in various medical
fields related to both physical and mental health conditions. This research specifically examines
chronic diseases such as diabetes, Parkinson’s disease, cardiovascular diseases, and COPD to assess


https://doi.org/10.20944/preprints202504.2283.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 28 April 2025 d0i:10.20944/preprints202504.2283.v1

4 of 13

the impact of wearable sensors on their management. The aim is to analyze relevant data that support
the implementation of wearable devices to effectively manage these chronic conditions.

3. Methodology

In this review article, a systematic review approach is used to evaluate and ana-lyze the
effectiveness of wearable sensors in the management of chronic diseases and the improvement of
quality of life [17]. This methodology has been selected to accu-rately summarize the existing
literature, highlight limitations, and recommend future research directions.

To identify and evaluate relevant literature, a unique and systematic search strategy was
developed, encompassing electronic databases such as Google Scholar, Sci-Hub, and IEEE Xplore
[18]. The search terms included “wearable”, “sen-sors”, “chronic”, “disease”, “management”,
“effectiveness”, “monitoring”, “efficacy”, “health”, “devices”, “outcomes” and “improvement”. To
focus on recent developments, only research papers published in the range of 2015 to 2024 were
included. The databases used for this review were Google Scholar, Sci-Hub, and IEEE Xplore.

The inclusion criteria for the selection of research papers were based on their rele-vance to
wearable sensors used in the management of chronic diseases, publication in the last ten years, and
peer-reviewed status [2]. In contrast, articles that were irrele-vant, published before 2015 or not
reviewed by peers were excluded from consideration [19]. Research papers were selected based on
several criteria: preference was given to the most relevant papers concerning the effectiveness of
wearable sensors in manag-ing chronic diseases; only papers published within the last ten years
(2015-2024) were considered; articles with higher impact factors received greater preference; articles
with a greater number of citations were favored; and selected articles were required to demonstrate
high methodological quality.

Data were extracted on the basis of various parameters. The types of wearable sensors included
wearable electrocardiography (ECG) devices such as smartwatches and wristbands,
photoplethysmography (PPG) devices such as headbands, earphones and gloves,
ballistocardiographs (BCG), biofluidic-based wearables, phonocardiogra-phy (PCG), fitness trackers,
Fitbit devices, heart rate smart wristbands and Samsung charms [20,21]. The usage protocols varied
between studies, with monitoring dura-tions reported as 6 weeks, 7 weeks, and 12 weeks [6]. The key
parameters monitored included blood pressure, body temperature, heart rate, pulse waveform,
movement, step count, and calories burned [15,20].

The analysis involved classifying findings from the selected studies regarding the impact of
wearable sensors on managing chronic diseases. Studies were grouped by types of wearable sensors
and their applications [4]. A comparative analysis was performed on the data obtained from the
literature review to investigate patterns, advantages, and drawbacks associated with various types
of sensors and their appli-cation approaches. Thematic analysis of the reviewed papers identified
emerging wearable technologies. Some studies involved participants over 50 who had been
diagnosed with one or more chronic diseases [22].

To ensure the reliability of the review, the quality of each selected study was evaluated using
defined criteria such as relevance, publication year, impact factor, and number of citations. Seventy
percent of the articles reviewed were identified as the top-published articles; the remaining thirty
percent were deemed most relevant regardless of publication year or impact factor.

Ethical considerations involved the responsible use of published data and appro-priate citation
of sources. No primary data was collected for this review; all reviewed studies were cited in
accordance with academic standards.

This review is limited by the heterogeneity of studies included, variability in sen-sor accuracy,
and ongoing technological advancements. The inclusion criteria may also introduce selection bias
towards more recent and high-impact publications. Addition-ally, access to digital libraries may not
be readily available for quick resource retrieval [19].

This review follows a systematic methodology to identify the literature, select relevant studies,
extract data, analyze findings, and evaluate quality. The goal is to provide a comprehensive summary
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of the effectiveness of wearable sensors in managing chronic diseases. By maintaining
methodological rigor throughout the review process, the reliability and relevance of the findings are
ensured, thereby establishing a strong foundation for subsequent findings, discussions, and critical
evaluations within this rapidly evolving field.

4. Results

In chronic obstructive pulmonary disease (COPD), the most effectively monitored parameter is
heart rate, followed by blood pressure, physical activity, and sugar level, with the intensity of tremors
being monitored less effectively. In diabetes, the sugar level is most effectively monitored, followed
by blood pressure and heart rate, with physical activity observed next and the intensity of the tremors
tracked the least. For arthritis, physical activity is the most effectively monitored parameter, followed
by blood pressure and heart rate, the sugar level is next monitored, and the intensity of the tremor is
the least effectively tracked. In Parkinson’s disease, the intensity of tremors is monitored most
effectively, followed by blood pressure, physical activity, heart rate, and sugar level, which is
monitored the least (Figure 1).

In depression, the most effectively monitored parameter is the sleep pattern, fol-lowed by
physical activity, heart rate, and caloric intake. In obesity, caloric intake is monitored more effectively,
followed by physical activity, heart rate, and sleep pattern that is most closely monitored. For cancer,
physical activity is the most effectively monitored parameter, followed by heart rate, sleep pattern is
next monitored, and caloric intake is the least efficiently tracked. In Panic disorder, sleep pattern is
mon-itored most effectively, followed by heart rate, physical activity, and caloric intake, which is
monitored least. This structured approach highlights the varying effective-ness of wearable devices
in tracking specific health parameters across different chronic diseases, emphasizing the importance
of customized monitoring strategies for optimal patient management (Figure 2).

Effectiveness of Wearable Devices in Monitoring Key Health
Parameters Across Chronic Diseases
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Figure 1. The bar graph illustrates the level of effectiveness achieved through wearable technology in monitoring

different key health parameters such as heart rate, sugar level, blood pressure, physical activity, and tremor

intensity for four specific diseases which include COPD, diabetes, arthritis, and Parkinson’s disease.
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Effectiveness of Wearable Devices in Monitoring Key Health
Parameters Across Chronic Diseases (2)

Heart
Rate
Caloric
Intake
Sleep
Pattern
Physical
Activity

Depression

Obesity

Panic
Disorder

Cancer

Chronic Disease

Figure 2. The bar graph illustrates the level of effectiveness achieved through wearable technology in monitoring

different key health parameters such as heart rate, caloric intake, sleep pattern, and physical activity for four

specific diseases which include depression, obesity, cancer, and panic disorder.

Various chronic diseases such as COPD, diabetes, Parkinson’s disease etc are man-aged

effectively by different types of wearable devices including smart watch, heart rate monitor,

glucometer, fitness trackers etc by monitoring key health parameters like blood sugar, heart rate,

physical activity etc (Table 1).

Table 1. Usage of Wearable Sensors for Chronic Disease Management.
Chronic Disease Wearable Technol- Parameter Moni- | Range of Effective-
ogy tored ness
COrD Heart rate monitor Heart rate Contributes to better
management  of  respi-
ratory system
Diabetes Glucometer Blood sugar Controls glucose by
monitoring blood
sugar
Arthritis Smart watch Gait analysis Increases physical
activity  and monitors
gait, improving mobil-
ity and reducing pain
Parkinson’s disease Movement tracker Gait, tremor,  physical | Effectively tracks
activity tremor and movement
Panic disorder Smart watch, heart | Physical activity and Predicts and manages
rate monitor, and | heart rate symptoms accurately
fitness  tracker (e.g.
Fitbit)
Depression Fitness tracker Sleep pattern, physical improves physical
activity activity and sleep
cycle for better mental
health outcomes
Cancer Survivors Physical Activity | Heart rate, Physical | improves overall health
trackers, heart rate | activity by improving physical
monitors activity and maintain-
ing heart rate
Obesity Smart watch, fitness | Caloric intake , physi- manages weight by
tracker cal activity monitoring diet and
increasing physical

activity
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5. Discussion

The results underscore the critical role of wearable sensors in the management of chronic
diseases. Wearable devices facilitate wireless communication with stationary gateway devices,
enabling an effective and efficient transfer of sensor data [23]. The advent of remote patient
monitoring has made wearable sensors transformative tools in the monitoring and management of
chronic diseases [8]. This approach, utilizing wearable technology for chronic disease management,
is more efficient and compre-hensive than traditional methods. Wearable technology continuously
monitors vital physiological parameters, such as body temperature, blood glucose levels, and blood
pressure, providing real-time data that improve disease management.

In diabetes management, maintaining optimal blood sugar levels is crucial. This is achieved
through the use of wearable sensors, such as fitness trackers and glucometers, which promote
increased physical activity and help regulate glucose levels in the body. Similarly, the management
of cardiovascular diseases has been facilitated by wearable technology, including heart rate monitors.
Furthermore, fitness trackers play an important role in promoting physical activity among patients
and maintaining their blood pressure, thus contributing to general health and well-being [24] .

Wearable technology has significantly revolutionized the management of chronic diseases.
Research conducted by Bain and Company and other scholars has established that wearable sensors
play a vital role in improving patient health outcomes [10]. Although previous studies have examined
the general application of wearable tech-nology in healthcare, this study specifically focuses on the
impact of using wearable devices to manage chronic diseases. Chronic diseases considered include
cardiovascu-lar diseases such as chronic obstructive pulmonary disease (COPD), panic disorder,
diabetes, arthritis, and Parkinson’s disease, conditions characterized by motor and nonmotor
symptoms that affect patient health [25].

Wearable sensors incorporated with artificial intelligence (AI) exhibit substantial potential to
predict and control chronic diseases, providing efficient methods to man-age these conditions. In
contrast to traditional methods that rely on questionnaires for collecting data related to chronic
diseases, portable devices have been shown to be more effective in collecting real-time data and
managing these conditions [11].

The findings reveal extensive practical implications for the integration of wearable sensors in
the management of chronic diseases. Wearable devices have proven to be transformative in
monitoring and managing chronic diseases by continuously track-ing vital physiological parameters
in the bodies of patients and providing real-time data, facilitating efficient disease management [26].
Furthermore, wearable technology enhances self-management capabilities and supports
personalized treatment plans, ultimately contributing to improved quality of life. The economic
advantages of uti-lizing wearable technology are notable, as they can reduce the frequency of medical
visits, thereby alleviating the burden on healthcare systems.

By integrating wearable sensors into healthcare frameworks, resources can be uti-lized more
efficiently. Individualized care is promoted through these sensors, as they enhance treatment plans
and improve patient engagement. For instance, diabetes man-agement through wearable sensors
exemplifies the Internet of Medical Things (IoMT), where devices are employed in a distributed
manner to effectively manage health conditions [27]. Fitness trackers play a significant role in
improving physical activity levels, which can help reduce symptoms such as stiffness , while
continuous glucose monitors provide real-time feedback based on ongoing patient monitoring,
thereby facilitating effective diabetes management through wearable technology [28].

Moreover, wearables are increasingly integrated into clinical trials aimed at pre-venting heart
failure , and mobile cardiac telemetry (MCT) is utilized for cardiac monitoring through compact
portable devices . These advancements underscore the potential of wearable technology to enhance
patient outcomes and promote proactive health management [29,30].

The findings of this study reveal that there are unexpected outcomes associated with the use of
wearable technology in chronic disease management. For certain spe-cific diseases, a negative
relationship has been observed between wearable devices and treatment outcomes [31]. Several
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studies have indicated that the implementation of wearable technology does not consistently yield
beneficial results for healthcare out-comes and disease management. It is essential to employ
alternative methods that consider the severity and type of disease, as anomalies have been noted in
the efficacy of wearable technology.

The effectiveness of wearable technology can be significantly improved by its integration with
existing healthcare systems [3]. This integration facilitates seamless interoperability, allowing
wearable-generated data, such as vital signs and patient activity, to become an integral part of
electronic health records (EHRs). This inte-gration not only promotes data-driven clinical decision
making, but also enables healthcare providers to monitor patients remotely. By ensuring that
wearable data are effectively incorporated into clinical workflows, the overall efficiency and utility
of these devices can be improved, thus maximizing their potential benefits for chronic disease
management.

There is considerable variability in the scope and quality of existing studies, which highlights
several limitations, including generalizability, sample size, and study design. The applicability of
wearable technology to broader contexts and diverse popula-tions is constrained by issues related to
generalizability. Discrepancies have also been observed in the effectiveness of wearable sensors in
the management of chronic diseases such as Parkinson’s disease and chronic obstructive pulmonary
disease (COPD) [12].

To optimize the utilization of wearable technology in chronic disease management, there is a
pressing need for more synthesized methodologies. This can be achieved by conducting comparative
analyses of different wearable sensors to evaluate their usabil-ity and effectiveness comprehensively.
Furthermore, the adoption of wearables can be hindered by ethical considerations and technical
barriers, particularly in low- and middle-income countries (LMICs) . Addressing these challenges is
crucial to improve the integration of wearable devices into healthcare systems, thus maximizing their
potential benefits for chronic disease management.

This study makes a significant contribution to the advancing field of healthcare through the
application of wearable technology. It emphasizes the utilization of wear-able technology for the
management of chronic conditions. Chronic diseases considered include diabetes, chronic obstructive
pulmonary disease (COPD), Parkinson’s dis-ease, panic disorder, and cardiovascular diseases. This
research delineates how these wearable sensors can be used effectively to control and manage chronic
diseases.

Not only can chronic diseases be managed using wearable technology, traditional methods can
also be revolutionized through the integration of wearable sensors [32]. Wearable devices precisely
measure human movement and track the effects of disease [33]. These devices provide crucial data
that improve the efficiency of tools used to manage chronic diseases. The integration of wearable
sensors with healthcare systems is highly emphasized. Through wearable technology, patients
become more actively involved in disease management, promoting self-management practices.
Patients must be actively involved in their treatment, as chronic diseases can become severe if not
addressed effectively in 3 months [34]. Wearable devices deliver real-time data and statistics,
allowing patients to manage their health by monitoring physical activities and other vital parameters.
Devices such as glucose monitors, Fitbits, heart rate mon-itors, and fitness trackers continuously
monitor patients and provide real-time data to manage chronic conditions. Furthermore, wearable
technology is beneficial for prevent-ing and managing COVID-19, as heart rate monitoring and
physical activity analysis are critical for affected patients [35,36]. Through the use of wearables,
patients’ quality of life is improved and healthcare organizations experience significant relief in
various aspects, as sensors help at every stage of diagnosis and disease management.

Wearable technology is designed to be safe and standardized for its users. The design and
applications of wearable devices can be innovated in the future through groundbreaking research
[37]. For certain diseases, such as diabetes and cardiovascular disease, wearables have been shown
to be transformative. However, several challenges persist with wearable technology, including
privacy concerns for users, data accuracy, and the integration of wearables with existing healthcare
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systems. These challenges must be addressed to scale up wearable technology and enhance its
efficiency.

5.1. Remote Patient Monitoring through Wearable Sensors for Chronic Disease Management

Remote Patient Monitoring (RPM), enhanced by advances in Artificial Intelligence (AI), 5G, and
the Internet of Things (IoT), is transforming healthcare. These tech-nologies support chronic disease
management by enabling real-time tracking of vital health parameters through wearable devices.
With a global aging population and an increase in chronic diseases, healthcare systems are facing
significant strain. The integration of wearable sensors into healthcare infrastructures has the potential
to alleviate this burden, providing a scalable approach to continuous patient monitoring [38—41].

RPM systems employ loT-enabled wearable sensors to support chronic disease management by
facilitating continuous monitoring and enabling early intervention. For instance, conditions such as
diabetes, cardiovascular diseases, and other chronic ill-nesses have shown improved outcomes when
managed with wearable sensors integrated with smartphone applications and biosensors [42—44].
The synergy between wear-able devices and IoT can reduce healthcare costs, enhance patient quality
of life, promote patient independence, and improve overall health outcomes through data-driven,
personalized care. Elderly patients and those with chronic health conditions, in particular, benefit
from RPM, as the ability to monitor essential health metrics like heart rate, blood pressure, and
glucose levels is crucial for early detection and prevention [45-47].

RPM technologies encompass various applications, including chronic disease man-agement,
elderly care, and continuous health surveillance through Ambient Assisted Living (AAL) and
wearable sensor networks. These systems enable patients to man-age their health conditions and
receive timely intervention when necessary, thus improving both safety and autonomy [48-50]. The
versatility of wearable tech-nologies —ranging from body-mounted devices and textile-based sensors
to contactless monitoring—facilitates customized solutions that address individual patient needs.
RPM systems extend beyond vital sign monitoring; they also provide educational resources, support
early disease detection, and strengthen patient engagement with healthcare providers [46,47,51].

Despite the promising potential of RPM systems, several critical challenges remain. Key issues
include data security, privacy, scalability, and data management. The inte-gration of wearable
sensors with big data elements, such as high data velocity and volume, complicates data processing
and patient prioritization [38,40,48]. Many RPM systems are limited in scalability due to the lack of
interoperability between various healthcare systems, restricting their greater integration and
application capa-bilities [43,50]. Data privacy is also a paramount concern, as wearable technologies
collect sensitive health information, necessitating the use of secure, compliant data transmission
protocols [42,49]. Furthermore, achieving clinical acceptance and vali-dation of wearable devices
remains challenging, particularly in conditions that demand precise data measurement and reliable
data transmission [30,47].

To address these challenges, enhancing RPM system interoperability is essential. Integrating Al
for predictive analysis, early detection, patient prioritization, and auto-mated decision-making can
further improve the functionality of RPM systems. When supported by real-time data analysis and
low-latency data transfer, wearable devices have the potential to significantly improve the accuracy,
efficiency, and reliability of chronic disease management [41,44,46]. Optimizing wearable technology
to over-come limitations in data security, energy efficiency, and communication protocols will be
crucial for achieving sustainable long-term chronic disease management. Further-more, widespread
clinical validation and integration between healthcare systems are necessary to facilitate broader
adoption in conventional healthcare settings [45,51].

In conclusion, wearable sensor technology-based RPM systems offer a transfor-mative approach
to managing chronic diseases, enabling real-time monitoring and promoting patient self-care.
Although RPM has already shown improved patient outcomes, more advances are needed to
enhance security, scalability, and system inte-gration. Once these challenges are addressed, the full
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potential of IoT and wearable sensors can be realized in healthcare care, paving the way for more
effective and sustainable chronic disease management [38,40,50].

6. Conclusion

This review highlights the importance of using wearable sensors in the management of chronic
diseases. The chronic diseases discussed include diabetes, chronic obstruc-tive lung disease (COPD),
Parkinson’s disease, cardiovascular disease, panic disorder, and arthritis. The findings demonstrate
that wearable technology is critical in the management of chronic diseases by monitoring vital
parameters and providing real-time data. This capability assists in the early detection of symptoms
and the design of personalized treatment plans for patients.

For certain chronic diseases, such as diabetes and cardiovascular conditions, wear-able
technology has a significant impact, as these conditions require continuous monitoring and
management based on real-time data. Conversely, for other condi-tions such as depression and
anxiety, wearable technology has not proven to be as beneficial; however, this area can be improved
in the future through further research.

There are several challenges that wearable technology faces in the management of chronic
diseases that must be addressed to fully utilize wearable sensors within healthcare systems. Future
researchers are encouraged to improve the quality of wear-able technology and integrate it with
existing healthcare systems to revolutionize the medical field. In addition, data accuracy and user
privacy concerns must be taken into account in future designs to develop better wearable devices
that align with user comfort levels. Wearable technology can also help with the management of
psycholog-ical disorders by accurately monitoring and responding to psychological changes. By
exploring additional areas such as mental illnesses, future research could significantly enhance the
utilization of wearable technology within healthcare systems.
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