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ABSTRACT: The technology is used to clarify various aspects of medical treatment the term is known as
telemedicine. Telecommunication and information technology the use of transmitting the data of healthcare and
administrations who are located patients away is known as telemedicine. Electronic indicators are used to move data
from one section to the next. Electronic imaging devices are being seen as implying too far away from clinical
consideration and conferences with distinct patients as a result of their use. Telemedicine combines patients' EMR
(Electronic Medical Information) in one location, reducing the number of situations in which specialists are unable to
access patient records. Al is commonly a variety used in applications of Telemedicine. It is becoming increasingly
important in a variety of fields, with medicine, accountancy, and insecurity, as well as finance, accounting, and
security. Al plays a critical role in identifying designs from clinical data sources and has extraordinary capabilities for
predicting infections. Using media transmission technology to organize is a clever approach to medical services in
using the technology of media transmission, which has been used to solve several health challenges in a change of
ways. It can give telemedicine organizations patient counseling, as well as restorative administrations, diagnostic
testing, and preventative arrangements. It may be used for communication among professionals, patients, drug
specialists, and people from all around the world. Patients, physicians, and organizations are increasingly using
telemedicine administrations.

KEYWORDS: Telemedicine, Telehealth using Smartphones, Remote Patient Monitoring (RPM), Healthcare in the
Future, Al Empowering Telehealth.

I. INTRODUCTION

1.1 What Is Telehealth and How Does It Work?

The use of remote technology refers to telehealth to offer health treatment, health information services, and health
education. Study about the services of telehealth, reimbursement, and technology concerns[1].

Artificial Intelligence and Telehealth: Improving Healthcare Services

In the data center market, artificial intelligence cloud-based technologies and artificial intelligence are driving
digitalization, development, and transformation. Healthcare organizations with massive amounts of electronic health
data are now supplementing their with the services visions gleaned from it. Telemedicine is upscaling innovation in
Tele-radiology, Tele-pathology, Tele-dermatology, and Tele-psychiatry, according to the World Health
Organization[2].

1.2 What is Telemedicine, and how does it work?

“The telecommunication technology using the remote diagnosis and treatment of patients.” Definition of telemedicine
according to the Oxford[3][4][5]. Telemedicine is the application of technology and communications networks
Telemedicine is the application of technology and communications networks delivered to healthcare patients who are
purely distant from clinicians. A radiologist, used, forinstance, can examine and interpret datain an imaging patient for
a distant county that does not have a hospitalona radiologist staff right now. For a non-life-threatening ailment, a
physician can provide an urgent-care by conference video[6][7][8].

1.4 Telehealth is a type of technology that allows people to communicate

Mobile health, the technology of audio and video, remote patient monitoring(RPM), digital photography, and forward
store the technologies used are all being telehealth[9][10].
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Figure 1:- Telehealth in Remote Patient Monitoring

Also, the devices are being utilized to measure levels of blood glucose and alert patients and physicians when levels are
too high or too low. Apple is studying whether the Apple Watch can identify abnormal cardiac rhythms in collaboration
with Stanford, Patients frequently miss appointments with their doctors for months at a time [11][12]. Patients
frequently miss appointments with their doctors for months at a time. Before in-person meetings, RPM can help spot
issues sooner and identify people who require medical treatment[13].

The capabilities of whose implantation had remote monitoring had a greater chance of patients than survival did not
implantation [14], In 2015 Cardiac Implantable Electronic Device (CIED)research. In participating RPM patients were
also less likely to have hospital stays, had urgent-care and fewer ED, and improved symptom management reported,
according to the aging and center for technology. An improvement they also showed in physical stamina, a higher level
of complete emotional well- and patient satisfaction[15][16].

1.5 Back-up and Forward

The collection of transfer the information, storing of health patients for asynchronous healthcare delivery the utilization
of transmission technologies, and data storage are referred to as store and forward telehealth [17][18]. Patients' MRIs,
CAT scans, X-rays pictures, text-based patient, videos, and collected data to be delivered to experts and other members
of a care team for treatment and evaluation. It is used to secure routers and servers forward and store telemedicine to
store temporarily incoming data packets and routing before them to the proper end users. It is also done to store and
send telehealth via secure email systems[19].

1.6 Telehealth Reimbursement

The limitations on payment and the variable payer environment are significant roadblocks to more widespread
telehealth use. In a survey conducted by KLAS-CHIME last year of October, more than half of respondents from 104
healthcare institutions said that funding constraints hinder their capacity to extend patients' services of
telehealth[20][21]. Medicaid and Medicare have different amounts of flexibility, though commercial payers have
different financing stages [22][23].

Private Payer Reimbursement for Telehealth Services: While there is no federal mandate mandating private payers to
compensate for telehealth services, numerous states have passed telehealth parity legislation[24][25]. Payers are
required to cover the same sorts of telehealth services as that offered face-to-face under parity legislation[26][27][28].
They also demand that telemedicine services be reimbursed at the same rate as in-clinic treatments[29].

The more widely used and successful telehealth programs become, the more likely these payment concerns will be
resolved. Since 2015, CVS has offered clinical services via telehealth. Patients of 95 percent "existed extremely happy
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the quality with of treatment they got, which the ease with telehealth into the visitwas technology integrated, and
theconvenience and timeliness of their care," according to their study in the Journal of General Internal Medicine.
Patients of 95 percent were pleased by the level of care they got, the simplicity of telehealth technology that was
combined into the encounter, and the speed and accessibility with which treatment therewas delivered[30].

1.7 Telehealth and Healthcare in the Future

The use of telehealth increasing to address the need fornation's health care has multiple advantages, notwithstanding
present funding hurdles. Improved access, useful care, increased worker productivity has not taken time off and to
travel appointments, and clinician time savings and lower costs are some benefits. As a result, more and more
telehealth solutions are being implemented by providers, payers, and employers.

As a result of this transition, a variety of vendors and healthcare service providers have chosen to construct platforms to
optimize their healthcare needs and improve patient results. On-patientdemand access, i.e.Allowing deployment
telehealth patients to immediately reach by the physician app, is one of the most important practices of utilizing
telehealth. This resulted in less average hospital waiting times and direct access to a specialized physician, greatly
increasing healthcare outcomes while lowering costs.

2. Telehealth and Telemedicine in AI Empowering

1. Telehealth and Telemedicine using Al 1. Assisting Eldercare

Smart Al applications are lowering the cost of offering healthcare administrations high-tech while boosting the patient
feature of life. Since digital to care chatbots assist robots that do flawless procedures, the future is bright[31].

II. PATIENT MONITORING FROM A DISTANCE

In the COVID-19 epidemic, the possibilities for at all monitoring a patient's health perform to be nearly limitless at the
moment. The healthcare virtual system is being revitalized by screening the patient's diagnostic needs and auto-
generating medical prescriptions.

3 Providing a More Accurate Diagnosis

Telemedicine reduced hospital wait times, allowing hospitals to use predictive data analytics and Al technologies in
their networking models to rebuild to find experts more quickly. Healthcare facilities can use telemedicine to identify
diseases like diabetic retinopathy and cancer at an early stage, rather than just general instances.

Every year, the incidence of cancer cases with brain blockage rises rapidly throughout the world. Moreover, as a result
of the COVID-19 epidemic, cancer patients' therapy is being delayed. Researchers in the United Kingdom and the
United States, on the other hand, used telemedicine combined with powerful augmented reality and artificial
intelligence to diagnose patients virtually. They also mentioned that data analytics and Al chatbot tools aided in the
timely provision of therapies and diagnosis of patients[32].

4. Resolving Hospital Workforce Issues

Virtual medical meet-ups are being advanced by Al-enabled EHR and telemedicine to the patients educatefor virtual
healthcarefull benefits. The practices of traditional hospitals include a lot of administrative duties that may be reduced
if telemedicine was used at the core.

Telehealth has come a long way in recent years, and now Al solutions are being used to increase scalability much
beyond remote patient monitoring and management. An agile healthcare networking system will arise from the
Telehealth or Telemedicine industry-wide deployment push to minimize while improving costs results, as well as the
growing enabling of technologies high-speed such as the Internet that supports HD video. This market, which is still in
its infancy, is expected to develop substantially in the next years.

III. MACHINE LEARNING: LINKING DATA TO RESULT

Machine learning and big data are already having an influence on the healthcare business in a variety of ways. Artificial
Intelligence (AI) can assist clinicians to make better decisions, which can reduce their burden. This can involve
forecasting which patients are more likely to be readmitted, recognizing abnormalities such as cancers in imaging data,
and/or predicting cardiac issues based on data from smartwatches [33].

3.1 Choosing Patients for a Telehealth Program Using Predicted Risk

A retrospective analysis was conducted through partners healthcare from researchers, Harvard medical school, and
Massachusetts general hospital to cost savings through evaluation utilizing identify to machine learning patients for
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telehealth. They gathered clinical, demographic, and patient outcome data on 11,000 discharged between 2014 heart
failure and also 2015, totaling readmissions totaling is 6,000 30-day, clinical data, and data from using structured
several EMR systems.

Researchers utilized electronic medical records (EMRs) data extract admissions, labs, demographics, drugs,
procedures, diagnoses, procedures, and a highly detailed to create a risk model. The frequent data is EMR
"unstructured", it is not organized in the sense into the predefined columns and in its place free-form text.

This information allows text processing to be converted into machine learning that numerical values can understand.
For example, physician discharge or notes contain summaries has the physician written about the history of the patient's
and smoking or the patient's family network. This information allows text processing to be converted numerical values
into that an algorithm of machine learning can understand.

As shown in Fig. 2, the net savings (in millions) grow as selected the number of patients telehealth grows until roughly
7k patients, when the telehealth cost surpasses the benefits from avoided readmissions. By taking into account both the
cost of readmission and the cost of telemedicine, their algorithm can choose the appropriate need ofseveral patients
inthe telehealth to reduce both expenses while avoiding the overuse of telehealth.

DUN models

v

Net Savings from Readmission
Reduction ($M)

0 2,000 4,000 6,000 8,000 10,000 12,000

# of Index Admissions CCCP Applied (i.e., # of Predicted Positive)

Figure 2: DUN Models

In their study, researchers were able to predict 30-day readmissions with 76 percent accuracy, resulting in a $3.4
million cost reduction for those 11,000 patients over a year. Through machine learning, this might translate to an extra
$30k saved every 100 patients [34].

4. Improving Conventional Risk Alert Systems by Using Machine Learning for Daily Alerts

Analytics-based patient selection for telehealth can enhance healthcare outcomes while lowering costs. Machine
learning can assist doctors in making day-to-day treatment decisions once the patient is engaged in a telemedicine
program.

This is how ourrisk alert system works by HRS. The doctor utilizing the solution of HRS may set particular criteria for
all measures if a metric is that outside recorded of a patient's variety, they will be automaticallynotified.
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Figure 3: Researchers compared the effectiveness of a traditional danger alarm system to a machine learning algorithm
alert system using remote monitoringdata from the system that comprised a blood pressure monitor, smartphone, and
weight.

While this is an excellent illustration of howaccessible data access and technology may assist workloadto relieve
clinicians, It can help machine learningalleviate even workload more. The doctor picks the pre-defined thresholds for
each patient in the traditional paradigm and then risks monitoring warning for all as it arrivesat biometric reading
[35][36][37]. Based on a machine learning risk warning system, the model takes into account data demographic and
different patient biometric modes, comparing them to all of the patient's biometrics to offer a single forecast for the
doctor to choose with[39][40].

Its system considers the danger signals given out for each patient in the prior few days, as well as how a patient's
weight growth compares to his or her typical weight and the greatest weight gain previous week. As a result, more
accurate than a model isthe risk alert systemtraditional binary since it provides the doctor with a prognosis based on the
whole picture. Allowing the doctor to evaluate a risk number final rather than for each threshold indicator frees up time
and reduces capacity [41][42].

$900,000 T
Total Cost for
Conventional Model
$700,000F {
$500,000¢+ X
$300,000¢} * Readmission Cost ]
& Nursing Cost w
Total Cost g
$100,000 . )
79.4% 70.9% 56.7% 30.1% 13.6% 8.7%

False Positive Rate

Figure 4:- For the prediction of all false positive and false negative, the researchers determined an anticipated nursing
cost and readmission cost[43][44]. On the based it is the paradigm of binary threshold, the traditional system has a set
cost. However, when the false positive rate falls using the ML algorithm, total nursing expenses fall while readmission
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costs rise. The desired false-positive rate, in this case, is 30.1 percent, with the overall cost being kept to a
minimum([45][46].

Machine Learning and Acrtificial Intelligence have a huge influence on practically every business, and they're already
changing the systems of healthcare work[47][48]. These two initiatives are retrospective revisions that show that risk
analysis can improve patient outcomes while also lowering costs[49][50]. Taking this from research like the two
mentioned to real-world deployment necessitates a degree of data connection HRS can that supply. Similar algorithms
like those in these papers are being tested by the HRS Data Science team to be integrated with our system[51][52].

IV. CONCLUSION

Nonetheless, due to the rapidly developing literature in this field, several studies that have been published are unlikely
to have been included in the review. Second, the search parameters used to find more research similar to telemedicine
may not be exhaustive. More material on how to increase telemedicine utilization will be retrieved in the future.

This research looked into the definition of remote patient monitoring systems and their benefits, as well as the most
important aspects of remote patient monitoring. The statistical breakdown of the data is examined in this study, as well
as the data collecting. Then, in this paper, we examine the wireless body area network (WBAN) difficulties in RMS in-
depth, and in particular, this paper provides healthcare machine learning (ML) solutions for remote patient monitoring.
The research may be shown to be highly effective in reducing the faults that currently exist in remote patient
monitoring systems, such as device accuracy, data loss, and misunderstanding between patients and physicians.This
study effort can be used to develop advanced remote patient monitoring systems, which might lead to improved
healthcare systems in the future[53].

The epidemic has changed the way health care is delivered. With the onset of a pandemic, we witness a move to non-
visit-based patient care accelerate. Furthermore, in today's world, the "hospital at home" is popular. Because being
treated at home gives patients a sense of security. Furthermore, the mobility of the equipment adds to the convenience.
Furthermore, contemporary technology has made medical treatment available to people living in remote locations[54].
Technology has enabled the healthcare business to efficiently communicate with people and offer basic and urgent care.
Furthermore, virtual platforms have been used to augment in-person treatment. As a result, telemedicine is
progressively replacing regular office visits. To improve care delivery, care patterns are reorganized and often revised.
As a result, unlock the appropriate technology to supplement primary and urgent care[55].
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