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Abstract

research.

Background: It can be an alternative to providing
medical services such as community-based re-
habilitation using digital technology to communities
and vulnerable groups experiencing a deficiency of
skilled medical professionals. After the pandemic of
COVID-19, online on-tact services have been used in
numerous areas, and the demand for them is also
increasing. However, in Korea, a telerehabilitation
service is not implemented and ther is no platform for
telerehabilitation.

Design: Thus, this study aimed to establish a sebsite
as a starting point for building a telerehabilitation
platform for vulnerable groups who are uncomfortable
with movement. This is a technical note.

Methods and results: This is a technical note. This
study developed a website that enables interaction be-
tween a client in need of rehabilitation and a re-
habilitation professional. Through the website, the cli-
ent and the telerehabilitation exercise prescription, and
education service for a client.

Conclusion: Content development for the construction
of the telerehabilitation platform and usability ver-
ification of the telerchabilitation platform are required
through follow-up studies. It is needed to develop
content for the construction of the telerehabilitation
platform and to verify the usability of the tele-
rehabilitation platform through follow-up studies. In
addition, the privacy assessment and privacy by de-
sign should be reviewed to protect the sensitive in-

formation of clients to conduct future clinical
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I . Introduction

The World Health Organization estimates that more than one billion people worldwide have physical, psychological,
visual, auditory, intellectual, learning, and cognitive disorders (World Health Organization & Bank, 2011). In particular,
individuals with physical disorders are being managed mainly in a rehabilitation hospital, and intensive treatment and
management are conducted by classifying the wards into the acute and subacute phases in Korea. On the other hand,
there is a lack of adequate management plans for individuals in the chronic phase, who need continuous care after dis-
charge, and individuals living in communities with markedly insufficient access to rehabilitation services (Jeong & Suh,
1999; Ko, 2010). These individuals have problems such as complaining of functional diseases and psychological anxiety
due to the disconnection of rehabilitation services (Moon & Maxwell, 2004; Won, 2008).

One of the methods for resolving the aforementioned problems is to provide a telemedical service using digital tech-
nology (Kabir et al., 2021). Digital technology can provide limited medical infrastructure to groups or individuals in
need of medical services with the development of information and communication technology (ICT), it can provide ap-
propriate personalized services to individual characteristics (Ko, 2010). Thus, the importance of telerehabilitation is fur-
ther emphasized because the individuals can take medical services remotely from the community or at home without
directly visiting a medical institution (Dodakian et al., 2017; Moon & Maxwell, 2004). Since 2017, healthcare providers
in the United States have already developed and implemented telerehabilitation programs for home rehabilitation training
for stroke survivors (Fiani et al., 2020; Tinelli et al., 2017). On the other hand, despite the on-tact service being estab-
lished due to the pandemic of COVID-19 in Korea, there is still a lack of an appropriate digital platform for social
sympathy for the need for telerehabilitation for chronic phase individuals and the disabled.

Therefore, this study aims to develop and build a telerehabilitation platform for vulnerable groups who are un-
comfortable with mobility in the community according to the social trend of online on-tact service. It was intended
to provide a basis for individuals with reduced mobility can have rehabilitation services without directly visiting a medi-

cal institution.

II. Methods

1. Development of a website for telerehabilitation

This is a technical note. This study developed a website that enables interaction between a client in need of re-
habilitation and a rehabilitation professional (Figure 1), and the URL address is zbbs.nrinfo.co.kr/web/. This website
is widely used worldwide and based on the video conferencing platform Zoom, which does not require installation, re-

al-time on-contact service is available, and it is also possible through zoom membership or Google login. The website
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consists of a reservation function, a remote rehabilitation start function, and a function to view rehabilitation training
contents for the establishment of remote rehabilitation. In addition, they can be checked various notifications and an-
nouncements on the service inquiry page, they can change personal information, and register inquiries on My Page.

The client can request telerehabilitation service at the desired date and time by clicking on ‘telerehabilitation reser-
vation’, the first menu on the top left of the main homepage. The reservation date can be selected up to 3 months
later, and the reservation time can be selected in 1-hour increments from 9:00 am to 5:00 pm on weekdays. Reservation
is made when there is no service request from other clients, and a rehabilitation professional can provide tele-
rehabilitation services at the appointment time requested by them.

The 'start telerehabilitation' button, the second menu on the top left of the main homepage, is implemented so that
rehabilitation professionals and client can meet each other in real-time. They access the homepage at a pre-booked time
and login, and when they click the corresponding button, they are connected to the Zoom platform and connected in
real-time, non-face-to-face.

The third of the main menu, viewing the rehabilitation training contents, can be checked by clicking the ‘Today’s
Rehabilitation Training’ button, which is a circular button located on the right from the top left of the main homepage.
This function is linked by loading video content so that client can train themselves according to the exercise prescription
received from a rehabilitation professional after real-time telerchabilitation is finished. It consisted that the posture, ex-
ercise method, and precautions of each exercise program.
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Fig. 1. A website for telerehabilitation

The method of performing telerehabilitation using the website developed in this study is as follows. First, the client
clicks the member registration icon at the top right of the main homepage to proceed with membership registration,
and then decide on the desired telerchabilitation date and time for the client. At this time, by clicking the tele-
rehabilitation reservation icon at the top left of the main homepage, book a date and time with the rehabilitation pro-
fessional, a telerehabilitation appointment is completed unless otherwise booked by the rehabilitation professional in

charge on that date and time.
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III. Results

On the day of the reservation, the rehabilitation professional in charge will log in with the administrator account
and check the client's information and call back to reconfirm the scheduled telerehabilitation participation on the day.
If the client confirms their intention to participate, the client also logs in to their account and then clicks the 'Start
Telerehabilitation' icon, which is the second menu on the top left of the main homepage. When on-tact between the
rehabilitation profession and the client takes place online, the rehabilitation professional in charge will check the client's
basic information, chief complaints, general health, etc. After that, a simple test is also performed on the client's move-
ment of upper/lower limbs and trunk, and functional movements such as sitting, standing, and walking.

After that, the rehabilitation professional in charge prescribes an exercise suitable for the client/individual's body func-
tion level, and the exercise is performed under the supervision of a rehabilitation professional after education on the
exercise method and precautions. About 40 minutes of real-time telerehabilitation is over, the rehabilitation professional
asks the client to click ‘Today's rehabilitation exercise’, which is the third menu on the top left of the main homepage.
And the client/individual can watch the recorded video of the exercise performed on the day so that they can repeat

self-training.

IV. Discussion

In this study, the physical constraints of spatio-temporal were relieved for the vulnerable groups living in communities
that do not have medical services efficiently due to the pandemic caused by COVID-19. In addition, we developed a
website for telerchabilitation that provides relatively easy access to rehabilitation services. In the past, remote re-
habilitation has received a lot of attention. There have been viewing-type remote rehabilitation through Youtube, smart-
phone-based remote rehabilitation, and non-face-to-face cyclical task training, but there is still no zoom format and re-
corded exercise remote rehabilitation based on the website (Manasco et al., 2010; Kim JS et al., 2018; Aily J et al,,
2021)

The telerchabilitation website developed in this study consisted of telerehabilitation reservation, telerehabilitation start
function, and rehabilitation training contents viewing function, and each function was performed sequentially so that
the telerehabilitation service was made. A client who wants to have telerchabilitation can set up an appointment in ad-
vance with a rehabilitation professional through the reservation function. At the reserved date and time, the client and
the rehabilitation professional access the website at the same time to communicate with each other. After a brief con-
sultation and examination during one-on-one real-time connection, the rehabilitation professional prescribes an appro-
priate exercise to the client and provides training and demonstration on the exercise method. The client can perform
the exercise together according to the feedback of the rehabilitation professional on the monitor. When the tele-
rehabilitation time expires, training was made possible independently by re-watching the contents of the rehabilitation
training video prescribed to the client.

In the current laws related to telemedicine in Korea, Article 34 of the Medical Act defines telerchabilitation as sup-
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porting medical knowledge or technology to the patient in remote locations using information and communication tech-
nologies such as computers and video communications. In other words, in Korea, non-face-to-face telemedicine between
doctors and patients has not been implemented yet. Moreover, there is no related law for telerehabilitation. However,
in major developed countries such as the United States, Canada, and Australia, telemedicine and telerehabilitation have
been implemented for a long time, and clinical studies on this are also being actively conducted (Dodakian et al., 2017,
p-; Tousignant et al., 2015). In particular, in several previous studies related to the development of telerchabilitation
services and platforms, telerehabilitation protocols and services specialized for each disease were also developed (Fiani
et al., 2020; Rothgangel et al., 2017; Tinelli et al., 2017). However, in the previous recent studies conducted in Korea,
there was no study on the development of a system and platform capable of performing telerchabilitation on the website
itself; most of the studies focused on the effect of telerchabilitation exercise programs (Cha et al., 2018; Kim et al.,
2020; Yun-Chan & Park, 2018).

Thus, this study is noteworthy in that it developed a telerehabilitation website for the first time in Korea based on
Zoom, a non-face-to-face video conferencing platform. In addition, it will be possible to provide effective rehabilitation
services to residents of rural areas, where access to medical care may be lacking due to locational and environmental
constraints, through the use of this website. However, there is still insufficient content for telerchabilitation, various us-
ability verification, and clinical research will be required to build a highly practical telerehabilitation platform. Thus,

it is considered that research for supplementing and improving these aspects should be continued in the future.
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