The Review of Contemporary Scientific and Academic Studies I .\' l

An International Multidisciplinary Online Journal
www.thercsas.com

www, theresas com

ISSN: 2583-1380 Vol. 3 | Issue No. 7 | July 2023 Impact Factor: 4.736 (SJIF)

The Promising Future of Wearable Technology in Healthcare Industry

Rakesh Margam (rakeshmargam9@gmail.com)
Healthcare IT Leader (Digital Health Expert), Governors State University, USA

L@m Copyright: © 2023 by the authors. Licensee The RCSAS (ISSN: 2583-1380). This article is an open access

article distributed under the terms and conditions of the Creative Commons Attribution Non-Commercial 4.0 International
License. (https://creativecommons.org/licenses/by-nc/4.0/). Crossref/DOI: https://doi.org/10.55454/rcsas.3.07.2023.006

Abstract: Wearable technology has emerged as a game- changer in the healthcare industry, offering a multitude of
benefits for patients, healthcare providers and society at large. This article provides an overview of the importance
of wearable technology in healthcare and explores its transformative impact on various aspects of healthcare
delivery. From enhancing patient monitoring and enabling remote care to promoting personalized health and
wellness, wearable devices have revolutionized health- care by empowering individuals and providing real-time data
insights. The article also discusses challenges such as data security and privacy concerns, as well as future
directions for wearable technology in healthcare. With its potential to improve treatment outcomes, preventive care
and patient engagement, wearable technology is poised to shape the future of healthcare delivery.
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Introduction

Wearable technology has revolutionized the healthcare industry, offering a plethora of benefits for patients,
healthcare providers, and society at large. These innovative devices ranging from smart watches to
biosensors and smart clothing, have transformed the way we monitor, manage, and enhance our well-being.
With features such as continuous vital sign monitoring, remote patient management capabilities,
personalized health recommendations, and early disease detection, wearable technology is reshaping the
landscape of modern healthcare. It empowers individuals, improves treatment outcomes, promotes proactive
healthcare management, and provides real-time data insights, ushering in a new era of personalized and
connected healthcare.

In this article, we will explore the importance of wearable technology in healthcare and delve into its various
applications. We will discuss how wearable devices enhance patient monitoring and care, facilitate remote
healthcare delivery, promote personalized health and wellness, revolutionize disease prevention and improve
treatment adherence. Additionally, we will address the challenges associated with wearable technology in
healthcare and glimpse into the future of this rapidly evolving field. With wearable technology paving the
way for a more patient-centric and data-driven healthcare approach, its impact on the industry is undeniable
and holds immense promise for the future.

Purpose

The purpose of this article is to highlight the importance of wearable technology in the field of healthcare. It
aims to emphasize how wearables can significantly contribute in improving patient outcomes, enhancing
remote healthcare services, facilitating preventive care, and promoting healthy ageing. This article seeks to
educate readers about the potential benefits and advancements that wearable technology brings to the
healthcare industry, encouraging healthcare professionals, individuals and society as a whole to embrace and
utilize these technologies for better health outcomes and overall well-being.

Methods

The information for this article on the importance of wearable technology in healthcare was collected
through an extensive search of research papers, journals, articles, and references from reputable sources such
as Scopus and PubMed, supplemented with the Google Scholar search engine. Relevant literature was
selected based on specific criteria, and key findings were extracted and organized. Critical analysis was
applied to evaluate the credibility and limitations of the sources, and the information was integrated to
present a coherent narrative. Proper citation and referencing were ensured, and quality assurance measures
were taken to verify accuracy.

Enhancing Patient Monitoring and Care
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One of the primary advantages of wearable technology in the healthcare industry is its ability to enhance
patient monitoring and care. Wearable devices equipped with sensors can continuously track vital signs such
as heart rate, blood pressure, and oxygen levels, providing healthcare providers with real-time data [1]. This
enables early detection of abnormalities and allows for timely intervention, reducing the risk of
complications and improving patient outcomes. Moreover, wearable devices can monitor sleep patterns,
activity levels, and calorie expenditure, enabling a comprehensive assessment of an individual’s overall
health and well-being.

AliveCor ECG Device

AliveCor, a pioneering medical device and artificial intelligence company, has developed an impressive
product called KardiaMobile. This FDA-cleared innovative device brings advanced ECG capabilities right at
your finger tips. By utilizing chest and finger sensors, KardiaMobile accurately tracks and transmits heart
activity data to a user-friendly mobile app [2]. This breakthrough technology empowers individuals to
monitor their heart health in real time, enabling them to proactively identify and address any potential issues
promptly.

KARDIAMOBILE- PORTABLE ECG DEVICE
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L

Figure 1 Figure 2

Facilitating Remote Patient Management

Wearable technology plays a crucial role in facilitating remote patient management, particularly in scenarios
wherein personal consultations are challenging or not feasible. Patients can wear devices that transmit their
health data to healthcare professionals, who can remotely monitor their condition and make informed
decisions about their care. Research conducted by the University of California, San Francisco showed that
remote monitoring of chronic obstructive pulmonary disease (COPD) patients using wearable technology led
to a 45% decrease in hospital admissions and a 35% reduction in emergency department visits [3]. This
remote monitoring not only enhances accessibility to healthcare but also reduces hospital visits, leading to
cost savings and improved patient convenience. (Data source for machine learning models).
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The human body functions as a complex system, with various interconnected components and processes.
Within this intricate system, there exist signals that can serve as valuable data sources for machine learning
models [4].

Biobeat RPM Platform

Biobeat, an innovative med-tech company, stands at the forefront of patient monitoring with their unique
health-Al capabilities. Their remote patient monitoring (RPM) platform boasts disposable short-term chest-
monitors and long- term wrist-monitors, both utilizing photo plethysmography based (PPG) sensors to
continuously and accurately track 13 vital health parameters. These include cuffless blood pressure, pulse
rate, respiratory rate, blood oxygen saturation, temperature, stroke volume, cardiac output, and even one lead
ECG (exclusive to the chest-monitor). Biobeat’s RPM platform harnesses the power of Al allowing them to
generate the largest vital-sign database globally and identify early signs of patient deterioration [5]. Medical
staff access the aggregated patient health data securely via Biobeat’s cloud- based patient management
platform, which adheres to strict.

Health Insurance Portability and Accountability Act (HIPAA) and General Data Protection Regulation
(GDPR) compliance, the platform also integrates an advanced Al-driven early warning score (EWS) system,
providing real-time alerts on patient health status and potential deterioration. This enables Biobeat to offer
tailored patient care, including adjustments to therapeutics and proactive prevention of specific disease
exacerbations [6].

BIOBEAT CHEST-MONITOR

L < I

i /N

7

N\
(Q/) bl | Q‘ (@

o

<

= e =

Figure 4 Figure S Figure 6

Promoting Personalized Health and Wellness

Wearables technology has revolutionized the way we approach personalized health and wellness, providing
an array of cutting-edge devices that seamlessly integrate into our daily lives. Imagine a futuristic smart
watch that not only tracks your heart rate and steps but also analyses your stress levels, reminding you to
take a deep breath and find your center amidst a hectic day. Picture a sleek fitness band that monitors your
sleep patterns, offering tailored recommendations for improving sleep quality and rejuvenation [7].
Furthermore, imagine smart clothing embedded with sensors that measure vital signs and provide real-time
feedback during intense workouts, preventing injuries and maximizing performance. A research study
conducted by Stanford University found that individuals who used wearable fitness trackers increased their
physical activity levels by an average of 30%. With wearables, we have the power to optimize our well-
being, transforming health monitoring into a personalized, informative, and empowering experience [8].

Revolutionizing Disease Prevention and Early Detection

Wearable technology has emerged as a game-changer in revolutionizing disease prevention and early
detection, ushering in a new era of proactive healthcare. These innovative devices, seamlessly integrated into
our daily lives, empower individuals to monitor their health in real-time and take preventative measures
against potential diseases. Imagine a smart patch that continuously tracks your vital signs, analyzing patterns
and alerting you to any abnormalities that may indicate the onset of a health condition. Consider a smart
contact lens that measures glucose levels in tears, providing early warnings for individuals at risk of diabetes.
Moreover, envision a wearable device that uses advanced algorithms to detect subtle changes in speech
patterns, potentially indicating the early stages of neurodegenerative disorders. By harnessing the power of
wearable technology, we can proactively monitor our well-being, catching diseases at their earliest and most
treatable stages, ultimately improving outcomes and saving lives [9]. According to a study published in the
European Heart Journal, wearable devices that monitor physical activity and heart rate can predict the risk of
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cardiovascular events and mortality in individuals with cardiovascular diseases. These wearable innovations
empower individuals to take charge of their health, providing a new paradigm where prevention and early
intervention become the pillars of healthcare.

L’Oreal Skin Sensor

Innovative body art fused with advanced technology has revolutionized the way we measure UV radiation
impact. These remarkable tattoo-based wearables, embedded with optical sensors, now serve as remarkable
indicators of our sun exposure. Given that solar radiation poses significant risks, such as cutaneous
melanoma and various carcinomas, including basal and squamous cells, the need for wearable sensors
becomes paramount. These sensors play a pivotal role in gauging the intensity of UV radiation, ultimately
raising awareness about the importance of applying sunscreen [10].

A pioneering example of this breakthrough comes from La Roche-Posay (L’Oreal), which has recently
unveiled a remarkable skin sensor. This water-resistant, stretchable creation allows individuals to effectively
monitor their UV exposure. This sensor incorporates photosensitive dyes that undergo a mesmerizing color
transformation when exposed to UV rays. To capture this visual shift, all one needs is a smart phone camera,
enabling easy detection of UV levels. What’s more, this breathable patch can be comfortably worn for up to
three consecutive days, ensuring continuous monitoring and protection from UV rays.

Improving Medication Adherence and Treatment Qutcomes

Medication non-adherence is a significant challenge in healthcare, leading to suboptimal treatment outcomes
and increased healthcare costs. Wearable technology offers solutions to address this issue by providing
reminders and tracking medication intake. Smart pillboxes and wearable devices can send notifications when
it is time to take medication, helping individuals adhere to their prescribed regimens. Furthermore, wearable
devices can monitor physiological parameters to assess the effectiveness of medication and adjust treatment
plans accordingly, resulting in improved treatment outcomes [11]. These ingenious devices seamlessly
integrate into our lives, employing innovative features to ensure we adhere to medication regimens and
experience improved results. For instance, imagine a smart pill dispenser that not only dispenses medication
at the prescribed times but also sends reminders and notifications to our wearable devices, keeping us on
track with our medication schedule. Additionally, consider a smart inhaler equipped with sensors that track
inhalation techniques and provide real-time feedback, helping individuals with respiratory conditions
optimize their medication usage and achieve better symptom control. Moreover, wearable devices such as
smart patches can monitor physiological indicators and detect changes in vital signs, allowing healthcare
professionals to tailor medication regimens and interventions for optimal effectiveness. By leveraging
wearable technology, medication adherence becomes more seamless and comprehensive, leading to
improved treatment outcomes, better symptom management, and ultimately, enhanced quality of life for
individuals’ managing chronic conditions.

Empowering Patients and Promoting Active Lifestyles

Wearable technology empowers patients to actively participate in their healthcare journey. These devices
enable individuals to actively participate in their own healthcare management, fostering a sense of ownership
and engagement. Patients can monitor vital signs, track activity levels, and manage chronic conditions with
ease, gaining valuable insights into their health and making informed decisions about their well-being [12].
A Randomized Controlled Trial (RCT) published in JAMA Internal Medicine demonstrated that the use of
continuous glucosemonitoringsystemsinpatientswithtype2diabetes led to improved glycemic control and a
reduction in hypoglycemic events [13]. Wearables provide patients with a greater sense of control, leading to
improved health outcomes and a higher quality of life. By providing real-time feedback on various health
metrics, these devices encourage individuals to make informed decisions about their lifestyle choices.
Wearable fitness trackers, for instance, can monitor physical activity levels and provide insights on steps
taken, distance covered, and calories burned. This feedback motivates individuals to engage in regular
exercise, adopt healthier habits, and maintain an active lifestyle, ultimately leading to better overall health
and well-being.

Ensuring Data Security and Privacy in Wearable Healthcare
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Wearable technology is not only transforming healthcare but also ensuring data security and privacy in a
realm where sensitive information is paramount. These ingenious devices employ state of the art security
measures to safeguard personal health data, allowing individuals to have peace of mind while embracing the
benefits of wearables. Imagine advanced encryption algorithms that protect health data transmitted from
wearables to smart phones or cloud storage, ensuring secure transmission and storage. Additionally, consider
biometric authentication mechanisms, such as fingerprint or facial recognition that restrict access to wearable
devices, preventing unauthorized individuals from gaining entry. Moreover, wearable manufacturers adhere
to stringent privacy regulations such as HIPAA (Health Insurance Portability and Accountability Act),
implementing strict data anonymization and de-identification practices to safeguard individual identities
[14]. By leveraging these security measures, wearable technology establishes a trust foundation between
users and healthcare providers, enabling individuals to confidently embrace wearable devices without
compromising their privacy. These measures ensure that the valuable health data collected remains
confidential and empowers individuals to actively engage in their healthcare journey, knowing that their
sensitive information is protected.

Overcoming Challenges and Future Directions

While wearable technology in healthcare offers immense potential, there are challenges that need to be
addressed. These challenges include ensuring accuracy and reliability of data collected by wearable devices,
addressing interoperability issues between different devices and platforms, and integrating wearable
technology into existing healthcare systems seamlessly [15]. Additionally, there is a need for regulatory
frameworks to keep pace with the rapidly evolving wearable technology landscape.

Looking ahead, the future of wearable technology in healthcare is promising. Advancements in sensor
technology, artificial intelligence, and machine learning will further enhance the capabilities of wearable
devices. We can expect more sophisticated wearables that can detect a wider range of health parameters and
provide even more personalized insights. Wearable technology is likely to play a vital role in preventive
healthcare, chronic disease management, and telemedicine, thereby improving healthcare outcomes and
transforming the way healthcare is delivered.

Results

The results and findings mentioned above highlight the positive impact of wearable technology in healthcare.
Remote patient monitoring, chronic disease management, medication adherence, health and fitness tracking,
and mental health monitoring are just a few areas where wearable devices have shown promising results. By
enabling continuous monitoring and personalized interventions, wearable technology has the potential to
improve patient outcomes, enhance preventive care, and revolutionize the way healthcare is delivered.

Conclusion

The Promising Future of Wearable Technology in Health- care. Wearable technology has become a game-
changer in the healthcare industry, offering numerous benefits for patients, healthcare professionals, and
society as a whole. From enhancing patient monitoring and facilitating remote care to promoting
personalized health and wellness, these devices have the potential to revolutionize healthcare delivery. By
empowering individuals, improving treatment outcomes, and enabling early disease detection, wearable
technology is poised to shape the future of healthcare. As we continue to overcome challenges and make
advancements in technology, the possibilities for wearable technology in healthcare are vast, promising a
future where individuals have more control over their health and well-being.
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