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Abstract

Wearable devices are portable electronic gadgets, rapidly evolved from simple fitness trackers
to well convenient monitoring tool. It plays an important role in preventive medicine. These
devices provide a real-time data on various health parameters, allowing individuals and health-
care providers to monitor and manage health proactively, rather than reacting to the diseases
after it occurs. These wearable devices are designed to be worn on the body, usually integrated
into clothing, accessories or even embedded under the skin. These devices are equipped with
sensors that collect data on physiological functions such as heart rate, movement, temperature
and more. They are typically connected to mobile apps or cloud based platforms and the data is

analyzed, stored and visualized for tracking over time.

One of the most important aspects of wearable devices in preventive medicine is their ability
to detect early signs of health problems. By continuously monitoring various vital signs and be-
haviors, wearable’s can alert users to irregularities that might indicate the onset of health con-
ditions such as sleep apnea, arrthymias, diabetes, hypertension, etc., also it provides continuous
monitoring and data collection, personalized health insights, empowering self-care and health

knowledge, prevention of several medical episodes.

This paper reviews the approaches and importance of wearable medical device for the disease

prevention and health management.
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Introduction

Humans have been afflicted with a variety of illnesses since the beginning of time, whether they are communicable or non-commu-
nicable. Chronic diseases are otherwise called Non communicable diseases (NCD) are gradually increasing due to urbanization and
industrialization. It accounts for chronic global burden of diseases and becomes a challenge for society and healthcare system and
need a continuous medical care [1]. Since there is rapid increase in the number of people with chronic disorders such as cardiovascular
diseases (CVD), chronic respiratory disorders, cancer, Diabetes mellitus, neurodegenerative disorders, inflammatory disorders etc., is
drastically increasing, due to individuals’ harmful behaviors (such as smoking, not exercising, and eating irregularly) lead to serious
health issues [2]. Furthermore, other causes like food safety, environmental pollution, and population aging have been exacerbated
world-wide for chronic diseases. Patients cannot identify their actual health status until the symptoms are severe enough to be identi-
fied since chronic diseases are hard to notice. Thus, the main objective of their efforts has always been the continuous development of
medical technology and is focused on health monitoring and patient management. In this modern era, recent digital technologies can

be utilized extensively as healthcare wearable’s is a seminal advancement for the management of these chronic diseases.

However, health care is time-consuming and requires labor, because hospitals have the most effective medical facilities. Additionally,
the exorbitant expense of purchasing and maintaining these facilities, particularly in developing nations, may put patients at a disad-
vantage. One innovative approach to primary prevention is the early diagnosis of chronic diseases, which uses wearable technology to
continuously monitor the physiological circumstances of healthy states. Wearable technology offers a new way to transform chronic

illness treatment into ongoing, mobile health monitoring.
Wearable Devices/Techniques

A variety of biological indicators, are available to analyze the rate of blood pressure, body temperature, electrophysiological signals,
heart rate, blood glucose along with body motion data including muscle movement, joint angle and gait (2). Recent developments in
wireless communications, nanotechnology 3], flexible and stretchable electronics [4], and sensor technologies [5], have spurred in-

creasingly important advancements in advanced wearable technology.

Wearable sensors are small and frequently found in consumer gadgets including watches, armbands, wristbands, spectacles, and
helmets. They can use wireless networks or Bluetooth to connect to mobile terminals [6]. Health data can be recorded, uploaded, and

analyzed by wearable sensors using the applications that are installed in these mobile terminals.

Wearable technology opens the door to real-time understanding non-invasively and there is an ability to monitor continuously the
biochemical information of an individual physiological state, playing a potential key role in personalized medicine (7). Applications for

long-term chronic disease treatment are accelerated by the development of wearable sensors based on nanotechnology.

Many researchers are interested in using various nanotechnologies to create sophisticated wearable sensors for the treatment of
chronic illnesses. As a result, non-invasive, elastic, flexible wearable sensors with nanotechnology enhancements open up new possi-

bilities in the field of healthcare, particularly for the treatment of chronic illnesses.

Currently, scientists are motivated to develop new technologies that will facilitate the cost-effective and simple delivery of healthcare
services, relieve patients of the onerous hospital diagnosis procedure, and promote the concept of customized therapy. These wearable
devices and techniques help in health monitoring and enhance performance, convenience and connectivity. Figure 1 represents the
many types of wearable devices used in healthcare and Table 1 elaborates the wearable monitoring devices along with its functions

for various disorders.
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Disorders / Parameters

Device Name

Applications / Functions

Arrhythmia, Atrial fibrillation

Apple watch, Fitbit

Monitors irregular heart rate and rhythm,
Detects irregular heart beat and tracks phys-
ical activity [8].

Blood oxygen level abnormal-

Withings Pulse O,

Monitors blood oxygen saturation (Sp02),

ities heart rate and respiratory rate and Alerts
users about oxygen level abnormalities [9].

Hypertension Omron Heart guide Continuously monitors blood pressure. Pro-
vides real-time readings and tracks hyper-
tension [10]

Arrhythmias Hexoskin Smart shirt Measures heart rate, respiratory rate and

ECG, Tracks physical activity and sleep, and
monitor cardiac function in real time [11]

Irregular heart rate Polar H10 provides accurate heart rate tracking during
exercise, Monitors heart rate variability and
intensity [12]

Asthma, COPD, Respiratory Biobeat Continuously monitors respiratory rate,

failure

blood oxygen saturation(Sp02) and ECG [13]

COPD, Respiratory failure

Withings Scanwatch

Monitors blood oxygen levels, heart rate and
sleep quality [14]

COPD, Respiratory failure

Airvo 2

Humidified high flow oxygen therapy for

patients with respiratory issues [15]

Lung disease, Respiratory
failure

VitalConnects’s VitalPatch

Continuous monitoring of respiratory rate,
oxygen saturation and ECG [16]

Anxiety, stress, sleep disorders

Muse headband

Tracks brainwave activity to help reduce
stress and improve sleep through neuro
feedback [17]

Parkinsons diseases, epilepsy,
general CNS disorders

Apple watch (With fall detection)

Detects falls and tracks movement patterns,
alerts care givers in case of emergency [18].

Parkinsons diseases, Tremors

Philips Sonicare Flexcare

Sonic toothbrush with tremor sensing
technology to aid people with Parkinsons
maintaining oral care [19]

Chronic pain, FibroMyalgia,
Neuropathy

NeuroMetrix Quell

Provides nerve stimulation therapy for pain
management [20]

Epilepsy, Brain injuries, sleep

Cognionics EEG headset

Measures brainwave activity for neurological

disorders research or home use in monitoring CNS
disorders [21]
IBS Fitbit Charge 5 Tracks activity, sleep and stress levels which

can help in managing symptoms of IBS and
other [22]

IBS,GERD, Crohn'’s disease

VivaLNK Biosensor Patch

Monitors core body temperature and other
vital signs to track disease activity and man-
age symptoms [23]
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Gastric motility disorders, IBS

Smart Pill

Ingestible capsule that measures pH, pres-
sure, temperature to monitor GI function
[24]

Stress related digestive disor-
ders

E4 Wristband( by Empatica)

Monitor stress and physiological signals (Eg
heart rate, sweat), helping to understand the
impact of stress on digestive health [25]

Anaemia, blood infections

iHealth No-Touch thermometer

Measures body temperature to help identify
blood related infections or conditions [26]

integrated microfluidic epidermal
biosensor

Temperature Temperature sensor array Dehydration and heat stroke [2, 27
Pressure Graphene electronic tattoos, Heart rate collection [27]
Piezo-composite ultrasonic sensor

Strain Graphene based wearable sensor Assist voicing, prevention of drowsy driving,
heart rate collection and rehabilitation [26]

ECG ECG electrode Monitoring of the cardiovas-cular system |2,
27]

(Electrocardiogram)

Glucose Sweat sensor/iontophoresis Tear fluid analyses [27]

Human motion

Turboelectric nanogenerator fabric
sensor arrays/ Strain sensor/
eye-movement sensor

Physical health monitoring, eye movement,
pulse etc., [27, 28]

Hydration Water proof sweat sensor, Halo Skin diseases diagnosis [2]
wearable’s
Humidity Smart shoe, Textile based sensor Sweat monitoring [2]
EEG (Electroencephalogram) Portable EEG cap Epilepsy and stroke [2]
EOG (Electrooculogram) Wireless EOG device Ophthalmological diagnosis and recording

eye movements [29]

EMG (Electromyography)

Shimmer3 EMG unit

Monitor muscle activity, fatigue, rehabilita-
tion [30]

Table 1: Wearable monitoring devices for various disorders.
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Figure 1: Different types of wearable healthcare devices.

Impact on Quality of Life

Wearable devices are increasingly being used and have significant potential in the management of chronic diseases. These devices
continuously monitor the important health metrics and deliver in real-time data so patients and healthcare professionals can be on
track with the trend, so possible issues are discovered. Thus, this would result in applying proactive, patient-centric health programs
to better control the disease and improve outcomes for patients. Wearable devices might play a key role in improving outcomes and
enhancing quality of life for individuals living with chronic conditions by helping patients follow conditions, improve medication ad-

herence, and receive early alerts for potential issues relating to health [31].

One of the most significant ways wearable devices enhance quality of life is by monitoring physical health. For individuals with
chronic diseases, these devices help continuously track essential metrics such as heart rate, blood pressure, blood glucose levels, oxy-
gen levels, sleep patterns, and physical activity. By actively monitoring the early warning signs of a patient’s chronic condition, they can
help prevent complications and adverse outcomes through timely interventions. Figure 2 shows the Continuous glucose monitoring
for diabetes. Similarly, blood pressure tracking for hypertension, and oxygen level monitoring for respiratory disorders enable health-

care providers to detect early signs and adjust treatment plans before conditions worsen [32].

Wearable’s can track movement, steps, and range of motion in Parkinson’s disease or stroke recovery. This data will help the patients
as well as healthcare providers to set appropriate exercise goals, monitor progress, and make changes if needed. Additionally, it also
positively influences mental health through improving stress management and sleep tracking patterns. This active approach not only

recovers patient outcomes but also enhances their overall quality of life [33].

In contrast these wearable bioelectronics, may contribute some untoward effects. Unnecessary anxiety in patient with atrial fibril-
lation may increase the ongoing risk and affect the quality of life [34]. In some cases, patients becomes over dependence to these
wearable’s causes misinterpretation of the physiological variations. Skin reactions, physical discomfort, device malfunctions, electro-

magnetic interference, alert fatigues are some other negative aspects of wearable devices [35].
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Figure 2: Step-by-Step Guide to Glucose Monitoring in Diabetes.

Challenges and Barrier

Wearable technology offers significant potential for the management of chronic illnesses; however, its integration into clinical set-
tings presents various challenges. Chief among these concerns are data accuracy and privacy. Inconsistencies in sensor accuracy can
result in grave consequences, including incorrect diagnoses or unsuitable treatments, thereby compromising patient safety. Ensuring

that wearable devices provide accurate and reliable data is crucial for delivering proper care and interventions to patients [36].

Data privacy is a critical issue in health care technology. Wearables collect sensitive physical health data, activity logs and other
connected account details and files which must be securely stored, transferred, and managed. Patients must understand the risk and
benefits of sharing their health information. Ethical considerations must ensure that informed consent is correctly obtained and that
persons have control over access to their data. User compliance or adherence is a key barrier when efficient use of wearable technolo-
gy in chronic disease management. Compliance refers to the amount to which patient’s use these devices as prescribed as part of their

health care strategy [37]. There is a lack of clear, globally agreed regulatory frameworks for wearable health technologies.

Companies attempting to introduce wearable’s to foreign markets face difficulties since different nations have different laws govern-
ing medical devices. The other technical hurdles presented by wearable health devices include the development of powerful batteries.
These devices must operate over extended periods without the need for frequent recharging, which presents a significant challenge

for their practical implementation in continuous healthcare monitoring [38].
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Future Innovations

Wearable technology has a bright future in healthcare, notably in chronic disease management and the advancement of preventative
health practices. Wearable gadgets are projected to improve health tracking accuracy and capability as biosensors and non-invasive
monitoring technologies advance. Next-generation wearables will provide continuous, real-time monitoring of important indicators
such as glucose, lactate, and cortisol, thus improving tailored therapy. Non-invasive health tracking will be possible because to tech-
nologies like optical sensors and microfluidics, which will eliminate the need for blood samples while also, making the monitoring

process more pleasant and user-friendly.

In addition to improving patient adherence to treatment plans, this development will enable earlier identification of health prob-
lems, which will ultimately result in more prompt and efficient responses. Wearable technology will be essential to preventive health-
care as well as the management of chronic diseases. It also detects early indicators of diseases like hypertension or pre-diabetes by
continually monitoring physiological factors. This facilitates for early intervention and helps slow the progression of the disease.
However, the widespread use of wearable technology in healthcare will provide ethical and regulatory issues, since the enormous
volumes of personal health data generated by these devices’ present privacy and security concerns that need for strong regulations to
safeguard the data [39].

Conclusions

Wearable technology has the capacity to significantly reshape the management of chronic diseases and the larger healthcare system
by enabling ongoing monitoring, tailored treatment, and prompt interventions. These devices provide quick and continuous access to
essential health data for both patients and healthcare providers, while also greatly enhancing patient outcomes. Although there are
challenges related to data privacy, accuracy, and integration within healthcare systems, the potential advantages are significant. Wear-
able technology will play a key role in the future of personalized healthcare, large data, and non-invasive biosensors develop further,

offering patients and healthcare professionals enhanced tools for managing, diagnosing, and preventing disease.
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