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Remote health monitoring services in nursing homes
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Aged people are challenged by serious complications from chronic diseases, such as mood disorder, diabetes, heart disease, and in-
fectious diseases, which are also the most common causes of death in older people. Therefore, elderly care facilities are more import-
ant than ever. The most common causes of death in elderly care facilities were reported to be diabetes, cardiovascular disease, and
pneumonia. Recently, the coronavirus disease 2019 (COVID-19) pandemic have a great impact on blind spots of safety where aged
people were isolated from society. Elderly care facilities were one of the blind spots in the midst of the pandemic, where major casual-
ties were reported from COVID-19 complications because most people had one or two mortality risk factors, such as diabetes or car-
diovascular disease. Therefore, medical governance of public health center and hospital, and elderly care facility is becoming import-
ant issue of priority. Thus, remote health monitoring service by the Internet of Medical Things (IoMT) sensors is more important than
ever. Recently, technologijcal breakthroughs have enabled healthcare professionals to have easy access to patients in medical blind
spots through the use of loT sensors. These sensors can detect medically urgent situations in a timely fashion and make medical de-
cisions for aged people in elderly care facilities. Real-time electrocardiogram and blood sugar monitoring sensors are approved by the
medical insurance service. Real-time monitoring services in medical blind spots, such as elderly care facilities, has been suggested.
Heart rhythm monitoring could play a role in detecting early cardiovascular disease events and monitoring blood glucose levels in the
management of chronic diseases, such as diabetes, in aged people in elderly care facilities. This review presents the potential useful-
ness of remote monitoring with loMT sensors in medical blind spots and clinical suggestions for applications.
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Introduction per-aged society from 15.7% to 17.3% of the proportion of

the population aged 65 and above (Fig. 1). With the rapid
The entering of a super-aged society and health-related entry into a super-aged society, growing socioeconomic
quality of life is becoming more important than ever [1].  problems, which cause sharp increases in chronic dis-
The Ministry of Health and Welfare reported a growing su-  ease-related complications, have been reported [1].
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The number of aged patients with severe illness or death
from coronavirus disease 2019 (COVID-19) infections in
Korea is significantly high compared to younger patients
(Fig. 2) [2]. The recent COVID-19 pandemic caused serious
problems in residents in elderly care facilities in Korea, in-
cluding nursing homes and elderly daycare centers.

1. Increasing issue of medical blind spots: elderly care fa-
cilities
The main users of elderly care facilities are aged peo-
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Fig. 1. Demographics of a super-aged society. Proportion of aged
population.
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ple with underlying diseases, and the rate of death from
COVID-19 infections is very high. Among the total cumula-
tive deaths from COVID-19 in Korea, the number of deaths
due to infections in elderly care facilities is high [3,4]. An-
other outbreak of a COVID-19 strain variant is inevitable,
and medical solutions to prepare for infections in elderly
care facilities should be considered from a public gover-
nance perspective.

2. Governance of public health, private health, and care
facilities

The main reason for such great casualties in elderly care
facilities in the midst of the pandemic was the lack of com-
munication between hospital professionals and medical
staff in elderly care facilities. The medical staff of quar-
antined care facilities were isolated not only spatially but
also medically, so no guidance from secondary advisory
consultants could be provided [5]. Therefore, the medical
governance of public health centers, hospitals, and elderly
care facilities is becoming an important issue (Fig. 3).

3. Alternative solution for communication between care
facilities and general hospitals

Based on the above situation, healthcare professionals are
greatly challenged to develop new healthcare services to
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Fig. 2. Age and sex relationships with clinical severity during hospitalization or isolation from coronavirus disease 2019 (COVID-19).
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Fig. 3. Diagram of governance of public and private partnerships.

Fig. 4. lllustration of a remote health monitoring service for an
elderly care center.

overcome the increasing service burden. The recent de-
velopment of information, communications, technology
technologies has enabled healthcare providers to investi-
gate how to enhance healthcare services in response to the
aging population issue [6-8]. Based on smart healthcare
and recent innovations, home care technology, such as re-
mote-monitoring services, is becoming a new complemen-
tary solution to transform the healthcare industry (Fig. 4).
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4. Recent breakthrough in remote health monitoring ser-
vices

Internet of Medical Things (IoMT)-based remote health
monitoring services have been demonstrated as a chal-
lenging modality for communicating with elderly care
facilities [9,10]. ToMT-based devices, such as real-time elec-
trocardiogram (EKG) monitoring and continuous glucose
monitoring sensors, gather digital data using a cloud server
[11-14]. The visualization of digital biomarkers from EKG
and blood glucose monitoring with a phone gateway helps
patients achieve motivation for self-driven lifestyle modifi-
cations based on biofeedback from digital data from IoMT
sensors (Fig. 5).

Clinically application of IoMT devices
in elderly care facilities

1. Early detection of subclinical cardiovascular and infec-
tious diseases

Real-time EKG monitoring is clinically useful in the detec-
tion of abnormal heart rhythms, such as arrhythmias and
coronary diseases [15]. If the real-time EKG monitoring
of high-risk patients in care facilities were possible, ab-
normalities could be detected early and proper medical
precautions could be taken. As mentioned above, reports
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Fig. 5. Remote-monitoring care services from an elderly care center to a general hospital. EKG, electrocardiograms.

have demonstrated that the real-time EKG monitoring of
higher-risk patients with cardiovascular diseases achieved
early diagnoses and timely treatment [16]. Therefore, this
medical evidence should be extended to applications in
care facilities.

In the field of home care diagnostics, the use of artificial
intelligence (AI)-powered diagnostic technologies, such
as portable X-ray and ultrasound imaging, for patients in
inaccessible areas at home or isolated facilities, is challeng-
ing [17-20]. Therefore, Al-powered digital imaging technol-
ogy connected to real-time EKG monitoring is specifically
promising for early detection, and intelligent platforms
can assist in decision support and help recognize acute
conditions in patients with fatal infectious diseases like
COVID-19.

2. Evaluation and management of chronic diseases like

diabetes
Well-thought-out blood glucose self-monitoring can mon-

24 www.kosinmedj.org

itor a patient's glycemic status [21-23]. IoMT sensors can
easily visualize and continuously record blood glucose
monitoring data. This can be done mainly by a nurse or
medical assistant in care facilities. These data are registered
in a cloud server and reviewed by medical professionals, as
well as care providers in care facilities, with the consent of
the patient (Fig. 6). The patient and caregiver can use the
analysis by advisory consultants for timely decision-sup-
port messages about the management of chronic diseases,
i.e., lifestyle modification or supporting medication [24,25].
This collaboration between care facilities and hospitals
may facilitate customized care services to improve the
quality of life of patients with chronic diseases.

3. Digital literacy of aged people and evaluation of care
services

IoMT-based healthcare services may improve the quality of
life for people in care facilities. However, the main obstacle
to applying IoMT technology is digital illiteracy. Caregivers
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Fig. 6. Remote-monitoring care system for aged people for rapid responses to infection, cardiovascular disease, and poor sugar control.

must consider the role of medical assistants and nurses in
care facilities. Their experiences and motivation for aged
people with chronic diseases are essential for achieving
remote health monitoring services in care facilities. There-
fore, it is vital to establish the digital phenotyping of aged
people in regard to simplicity and functionality. Aged peo-
ple could suffer from a lack of digital experiences, resulting
in the impairment of cognitive function [26,27].

Conclusion

IoMT-based smart healthcare services, especially remote
health monitoring services, have become more accept-
able. These technologies may provide useful opportunities
for preparing safe medical solutions in the midst of the
COVID-19 pandemic using real-time patient monitoring
resources and services. Real-time EKG monitoring services
are used to make early diagnoses of patients with infectious

and cardiovascular diseases. Continuous glucose monitor-
ing services have significant potential to achieve the mod-
ification of chronic diseases, such as diabetes. Therefore,
IoMT sensors may be used to collect useful data from care
facilities so that rapid advisory consulting and timely deci-
sion-making could be possible for elderly patients.
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