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Abstract- Technological development has been overgrown, and when incorporated with artificial intelligence (Al)
in remote health monitoring, it has brought a revolution in the healthcare sector. This review focuses on the
applicability of intelligent wearable devices in advancing remote health monitoring, emphasising constant health
data acquisition and instant analysis. Smartwatches and biosensors, for example, allow people to monitor aspects
such as heart rate, physical activity and sleeping patterns. These devices are improved by Al algorithms, which offer
the ability to predict health risks, do analytics, and provide advice. However, there are problems related to the use
of HIEs. In addition to the main benefits, such as better patient health and efficient health system delivery, there
are difficulties attached to it. Some challenges include data privacy issues, concerns about the learning algorithm,
technicalities and how it will fit into the existing healthcare systems. The review also presents other research studies
that show that using Al has brought down the hospitalisation rate and increased patient safety and the caregiver's
efficiency. In future, there are prospective expectations for the direct application of Al within the RHM, potential
improvements in the algorithmic accuracy, increased association with the EHRs, and future accessibility as
technology becomes cheaper.
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I. INTRODUCTION

algorithms, a large amount of health data can be
analysed, patterns can be recognised, and

In the continuously growing era of technological
advancement, the blend of health care and
technology has great potential in health supervision.
Wearable devices as a form of Al technology have
also been considered revolutionary equipment since
they greatly expand the possibilities of remote
health monitoring. Wearable health devices are any
gadgets that can be worn or attached to the body,
and their function is to measure and report data
concerning the user's health. Such devices include
wristbands, watches characterised as innovative
accessories, biosensors, and other smart wear
equipped with uninterrupted tracking capability.
Their relevance is based on the health information
they can deliver continuously to the user, and they
help in health maintenance, enabling a person to
monitor health conditions through characteristics
like heart rate, steps, sleep, and numerous others.
Smart devices are allowed unique functionalities
through Al since they can only collect information
and interpret it with the help of Al. Through Al

predictions can be made, thus enhancing health
monitoring. It also reveals that using artificial
intelligence leads to better accuracy of health
information, identification of health risks before they
develop fully, and health advice based on an
individual's health records. It enhances people's
health and creates positive behaviour through user
involvement in health promotion [1].

Some of the wearable technologies involved in
health tracking include the use of fit trackers, which
track physical activities, heartbeats, and sleeping
patterns; smartwatches, which at times as built-in
ECG, blood oxygen and stress levels measurements;
biosensors, which are used to monitor blood sugar
and pressure levels and other vital signs among
patients. These devices enable the monitoring of the
user's health in real-time and allow the health
assessment to be done continuously; there is the
monitoring of the health status and identifying
developing trends in the results. These wearables,
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augmented by aspects of Al, turn the raw data into
profound information that improves their efficiency
for usage in personal health care and telemedicine

21.
Il. LITERATURE REVIEW

Reed [3] carried out a pilot study that showed the
incorporation of Al in Remote Patient Monitoring
(RPM) and assessed the implications for improved
quality of life for the patients and the Holy Family
Senior Living staff. The study sample comprised 99
patients in an LTC and sub-acute care facility. It
looked at concrete factors like health improvements
and abstract factors like the staff perception of RPM
wearables before and after implementation. It was
found that there were meaningful improvements in
complex outcomes by lowered ADL declines and by
lowered falls with injuries. Such findings imply that
RPM technologies improve patients’ health and
safety by allowing timely actions and constant
checks. Regarding the staff side, while the RPM
technology gave medical officials the perception
that they had improved their ability to empathise
with patients, it did not translate to real
improvements in efficiency, as measured in
productivity or time optimisation. Relative to the
reference year, the study also pointed out that the
advantages of RPM technologies rise over time,
likely because of a learning effect on the patients and
the personnel. Other studies have reported similar
findings, indicating the possibility of using RPM
technologies in geriatric care facilities. However, the
generalizability of these results and the possible
effects of RPM technology on other aspects of elder
care warrants further studies.

Gerald Wilmink's[4] ethnography looks at the effects
of big data digital health platforms and wearable
devices on older people in assisted living facilities.
The time frame of the pilot study was 24 months, in
which 490 residents from six communities
participated. The number of residents who used Care
Predict was 256 in the intervention group, while the
control group comprised 234 residents who did not
use Care Predict. The outcomes of the study showed
that the intervention worked to effectively reduce
hospitalisation rates by 39%, number of falls by 69%

and increase the length of hospital stay by 67%
among the intervention group as compared to the
control one (P=. 02). Such results indicate that
implementation of Al and wearables is crucial in early
detection to reduce adverse events and prolong the
residents live in AL. Also, this technology enabled the
staff to respond faster by 37% in acknowledgement
of the raised alert (P=. 02) and reach the residents
within 40% of the time compared with the previous
time (P=. 02), establishing its operational efficiency.
The Al technologies empowered caregivers to
receive recommendations for change in the activities
and behaviour of the residents; it enabled them to
make earlier interventions. These and similar
outcomes imply that Al-based platforms and
wearable devices can profoundly impact seniors'
health and quality of life due to their ability to
minimise the number of hospitalisations and falls
and to increase the efficiency of caregivers’ response
time. However, more representative studies are
needed to confirm these effects.

Pulimamidi [7] on smart hospitals discusses the role
of Al and wearable health devices in focusing on
diagnostic efficiency, disease control, and patient
involvement. These applications have demonstrated
excellent medical imaging performance, facilitating
the fast identification of abnormalities and other
performance indicators to enhance clinical process
efficiency. Wearable devices connected with loT
always observe health indicators such as pulse rate
and blood sugar levels to help in the early diagnosis
of diseases and decrease hospitalisation. These
wearables have also come in handy, especially
during the COVID-19 and monkeypox epidemics, in
that patients can be monitored remotely. Clinical
decision support systems (CDSS), designed with
advanced artificial intelligence, improve the
treatment plans and the most rational decision-
making process in practice, ultimately improving the
patients’ conditions. Still, issues such as data privacy,
algorithm bias, or legal concerns should be solved to
achieve Al's ethical use in healthcare institutions.

Husnain et al. [6] conducted a systematic review and
showed how Wearable Technology, Machine
Learning and Deep Learning efficiently forecast and
manage chronic diseases. Altogether, 386 abnormal
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episodes were detected through data analysis of
1,667 patients over 24 months. Precisely, the paper's
Al models forecast obesity, panic disorder, and
COPD with an 88% accuracy, for example. 46%,
sensitivity of 75. 6%, specificity of 93. For Sale: 19%,
Test Property: 23%, Other: 0%, and F1 score: 79. 8%.
In the latter's case, this unique subject proved that
with the help of this rich dataset of signals containing
current  physiological data,  environmental
conditions, and lifestyle information, this approach
outperforms the traditional one to predict future
health abnormalities. In addition, this study focuses
on the possibilities of developing efficient and low-
cost risk models that would advance individualised
therapeutic approaches, patients’ outcomes, and
utilization of healthcare resources with further
investigation into the issues of privacy, security, and
scalability.

Talha Shaid [5] discusses the assertion that Al has a
transformative impact on healthcare, particularly in
remote patient monitoring (RPM), telemedicine, and
predictive analytics, all of which contribute to
improved clinical outcomes. Al-enhanced RPM has
demonstrated the ability to reduce hospital
readmissions and enable early detection of
deteriorating conditions by analysing real-time data
from wearable sensors, leading to proactive patient
management. Al-powered telemedicine platforms
have improved healthcare accessibility, especially in
underserved areas, by streamlining virtual
consultations, diagnostics, and triage, resulting in
better patient outcomes and reduced healthcare
disparities. Shaid highlights how predictive analytics,
driven by Al, enables personalised care by identifying

high-risk  patients and  predicting disease
progression, which facilitates early interventions,
resource optimisation, and improved population
health management. However, challenges such as
data privacy, algorithm bias, and regulatory issues
remain critical obstacles that must be addressed to
harness Al's potential in healthcare fully.

In this regard, literature backs Talha Shaid by stating
that Al turns the wheel in healthcare presence
through RPM, telemedicine, and prediction analysis,
which help present a better clinical picture. RPM
supported by Al has improved patient health status
by considering fewer hospital readmissions and
leading to early detection of patients’ worsening
conditions based on real-time data from wearables.
Through artificial  intelligence,  Telemedicine
platforms have shown effectiveness in expanding
access to care to previously hard-to-reach patients
and populations by optimising the processes of
virtual consultation, diagnosis, and screening,
leading to better patient outcomes and decreased
healthcare access inequities. Shaid also points out
that using predictive analytics results from Al offers
an opportunity to address patient needs since it
helps identify the riskiest patients and predict further
disease development, allowing performance
interventions, resource distribution, and population
health management. Nonetheless, some concerns
such as data privacy, algorithms’ bias, and legality
problems can be considered as the main
impediments that should be solved to improve the
usage of Al within HealthCare.

Table 1. Al Techniques Used in Remote Health Monitoring

Al Techniques Description Applications Benefits Challenges Ref
Machine Algorithms that Predicting diseases, Automated Data quality, model [8]
Learning learn from data detecting anomalies diagnosis, early interpretability, ethical

to make in medical images, detection, considerations.
predictions. and analysing personalised care.
patient data.

Natural Processing and Analysing medical Improved Language ambiguity, [9]
Language understanding records, patient- communication, data quality, cultural
Processing human language. | doctor interactions, knowledge nuances.

(NLP) and health extraction, and
information retrieval. patient support.




Rushikesh Thote, International Journal of Science, Engineering and Technology,

2026, 14:4

Deep Learning

A subset of
machine learning
that uses neural
networks to learn

complex
patterns.

Image and signal
processing, natural
language processing,
and drug discovery.

Accurate diagnosis,
drug development,
and patient
monitoring.

Computational
resources, data
privacy, model
interpretability.

[10]

Computer
Vision

Analysing and
understanding

Medical image
analysis, remote

Early disease
detection, remote

Image quality,
computational

(1]

interacting with
an environment.

personalised care
plans, and drug

personalised
medicine, efficient

visual patient monitoring, monitoring, resources, ethical
information. wearable device surgical assistance. considerations.
data.
Reinforcement | Learning through | Optimising medical Adaptive Data scarcity, [12]
Learning trial and error, treatments, treatment, computational

complexity, ethical
considerations

discovery.

drug development
men

I1l. APPLICATIONS OF Al IN REMOTE
HEALTH MONITORING

Remote health monitoring has benefited from
adopting Al in many aspects, aiming to enhance
patients’ health and organise the healthcare system.
Smartwatches, for instance, use artificial intelligence
to realise vital signs and identify irregularities in time.
HCRA is essential because it uses statistical tools to
predict medical occurrences that can be treated in
advance, such as heart problems. Self-diagnosis
through chatbots and virtual health assistants allows
patients to get quick advice and recommendations
from their symptoms. In the case of chronic diseases,
Al processes data that is received in real-time from
devices such as glucose monitors for chronic
conditions like diabetes.

Al is also used in diagnosis by analysing radiology
scans to diagnose diseases like cancer without
consultations. Smart devices like bright pill
dispensers that combine with Al help the patients
follow prescribed dosages and inform the caregiver

when a dose is due. In mental health, applications
employing Artificial Intelligence monitor the activity
and interactions of clients to diagnose conditions,
including depression or anxiety. Telemedicine
optimisation incorporates artificial intelligence to
augment the traditional consultation between the
doctor and the patient through the electronic
platform, thereby helping introduce diagnostic and
decision-making mechanisms.

In elderly care, home assistance that Artificial
Intelligence supports checks on older people's
activities and health status and then calls for help
where necessary. Al is also actively involved in
disease tracking since it uses data from wearables
and people’s records to identify symptoms of an
epidemic and avoid their spread. These Al
applications play a significant role in enhancing
remote healthcare, though the following problems
are evident: privacy, regulatory issues, and bias are
critical problems that must be solved to support safe
and efficient remote healthcare management.

Table 2: Applications of Al in Remote Health Monitoring

Sr. Applications Use Cases Example Description Challenges Ref
No
1. Wearable Wearable Smartwatches Al processes real-time Accuracy in data [16]
Health Devices & (e.g., Apple data from wearables to interpretation, sensor
Monitoring Sensor Watch) monitor vital signs like limitations, and data
heart rate, oxygen privacy concerns.
levels, and physical
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activity. Alerts users of
irregularities.
Predictive Predictive Remote Al predicts the Managing false [14]
Analytics Health Cardiac likelihood of health positives/negatives, patient
Analytics Monitoring events like heart attacks | consent, and ethical use of
or strokes by analysing predictive models.
past health data and
real-time monitoring.
Chronic Chronic Diabetes Al algorithms monitor Interpreting complex [20]
Disease Disease Monitoring glucose levels, activity, datasets, maintaining
Management | Management Apps and diet through engagement, and ensuring
continuous glucose timely data collection.
monitors (CGMs) to
provide real-time
feedback and
personalised
management.
Al in Medical Remote Al Radiology Al analyses medical Regulation of Al in [13]
Imaging Diagnosis Assistants imaging (CT scans, X- diagnostics, liability in case
rays) remotely and of misdiagnosis, and lack
assists doctors in of interpretability.
diagnosing conditions
such as pneumonia or
cancers without needing
physical consultations.
Medication Medication Bright Pill Al-powered devices High initial cost, [18]
Adherence Adherence Dispensers monitor medication integration with healthcare
Tools (Pillo) adherence and remind systems, and ensuring
patients to take their patient compliance.
medication on time,
notifying caregivers or
healthcare providers
when doses are missed.
Mental Health Mental Al-based Al tracks user's Data security, cultural [15]
Monitoring Health Mental Health | behaviour, language in biases in mental health
Monitoring Apps chat/texts, and even diagnosis, and managing
voice tone to detect mental health crises
signs of anxiety, remotely.
depression, or other
mental health
conditions.
Telemedicine | Telemedicine Al-driven Al supports doctors Regulatory compliance, [20]
Optimization & Remote Telehealth during remote data security in
Consultations Platforms consultations by communication, and
analysing real-time limitations of Al
patient data, providing interpretation.
clinical decision support,
and optimising
workflows.
Challenges and Limitations health care and individualised treatment

There are several advantages to employing remote possibilities. Still, there are also several drawbacks to
health monitoring, such as increased accessibility of Al-based remote health monitoring. Other issues
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include data protection, especially health
information, since this may involve patients' details.
The problem with processing and interpreting data
is that it is prone to errors and biases, which can be
dangerous to patients. Further, using Al tools in the
current deployment of healthcare systems may not
be easy because it may be deemed a change of
system that the existing providers may resist. Thus,
patient compliance with technology is essential but
can be problematic, especially with the elderly and
people not significantly exposed to gadgets.
Challenges like connectivity problems and software
malfunctions are also likely to distort the efficiency
of the remote monitoring process. Some Al
applications remain significant for preclinical
validation because they are still prone to conditions/
population bias. There are also questions of ethics
and law, such as the consent questions and the
problem with algorithmic bias. High-quality Al
technologies can be expensive, which means that
their integration may increase the gap in the
provision of health services. In addition, it is essential
to select the correct data to be used by the Al
systems because wrong data will lead to incorrect
conclusions. Lastly, remote monitoring may not be
as personal as is usually required in health care,
reducing care delivery in patient management. Many
of these issues must be tackled if Al is to take its
rightful place in health sectors across the globe.
Remote health monitoring leveraging Al has several
problems. Although it is a noble cause, its
implementation comes with controversy, such as
data privacy and security, where personal health
information must be well protected to avoid
leakages and misuse. Precision is also an issue, as Al
systems are bound to have flaws in Health KPIs and
may sometimes make wrong or biased
recommendations. Incorporation of  these
technologies into existing healthcare systems may
pose challenges, and practitioners, especially those
who have worked under conventional systems, may
resist the adoption of new technologies. Another
challenge is patient’ compliance, whereby constant
use of monitoring devices may not be easy, mainly
due to the understanding of the complex technology
utilised. Hence, it is easy for technical difficulties such
as instability of connection or moments when the
software crashes to affect the efficiency of remote

monitoring. Several Al tools have yet to undergo
rigorous clinical testing to ascertain whether they are
effective for many diseases and people. We have to

look at several concerns: consent, possible
algorithmic bias, and ethical and legal concerns. The
expense  associated  with  adopting  these

technologies can also be significant, and this has the
possibility of increasing the chasm of disparities.
However, it is equally essential to the quality of data
these systems use; if the data is terrible, the result
will also be harmful. Lastly, remote monitoring might
also decrease the level of contact between the
patients and the healthcare professionals, which is a
crucial component of healthcare delivery, possibly
worsening the patients’ overall experience.

Future Scope

Al-assisted remote health monitoring as the future
scope has a bright future and is said to reach newer
heights in the coming years. It is believed that Al
systems will improve over time, providing people
with accurate and personalised health advice.
Improved and unique algorithms will advance the
learning capacity of an early diagnosis of numerous
ailments. If properly integrated with other
applications and Electronic Health Record systems, it
will make managing caregivers and patients easier
across a spectrum. Another is the need for broader
wearable devices and mobile health apps to provide
a more detailed collection of data and the possibility
of real-time monitoring. Consequently, the
development of Artificial intelligence may improve
the control of chronic diseases and help reduce the
pressure exerted on the healthcare systems. It can
even be argued that as these technologies go
mainstream and their costs are reduced, the quality
of monitoring and care increases and the
accessibility of good healthcare expands. Future
changes in ethical and regulatory standards will also
be concerned with assisting in meeting the
challenges that would develop in the application of
Al in remote monitoring.

IV. CONCLUSION

Remote health monitoring enabled by artificial
intelligence is a quantum leap in individualised
medicine, and it is promising to change patients’
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supervision and healthcare supply. Thus, wearable
devices and machine learning algorithms can help to
enhance health by asking about people’s health,
detecting possible pathologies, and recommending
individualised health management. However, several
factors that need to be solved to realise these
advantages are presented below. Some are related
to Data protection and security challenges, technical
and integration barriers to Al, and ethical and legal
implications of Al usage. The improvements in the
future will be a refinement of Al systems for
improved clinical outcomes, compatibility with
existing tools and technology in the healthcare
setting, and the ability to reach out to a broader
populace. With continuous advancements and cost
reduction, these technologies could present a critical
component in eliminating disparities in health care
and general health management. This is important
to effectively address the current limitations and
emphasise the ethical, secure and equitable
implementation of Al in remote health monitoring.
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