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Abstract

Background: Telemedicine is a quickly developing service that offers more people the access to effective and high-quality health-
care. Societies residing in rural places tend to travel long distances to receive health care, usually have limited access to health
care and/or postpone getting health care until a health emergency occurs. However, for telemedicine services to be accessible, a
number of prerequisites including the availability of cutting-edge technology and equipment in rural areas must be present.

Objective: This scoping review aims to collect all available data on the viability, acceptability, challenges and facilitators of
telemedicine in rural areas.

Methods: PubMed, Scopus and Medical collection of ProQuest are the databases chosen for an electronic search of the lit-
erature. Identification of the title and abstract will be followed by an evaluation of the paper’s accuracy and eligibility in a
two-fold mode; whereas the identification of papers will be openly and completely described using the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis) flowchart.

Conclusion: This scoping review would be among the first to offer a thorough evaluation of issues related to the viability,
acceptance and implementation of telemedicine in rural areas. In order to improve the conditions of supply, demand
and other circumstances relevant to the implementation of telemedicine, the results would be helpful in providing direction
and recommendations for future developments in the usage of telemedicine, particularly in rural areas.
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Introduction

Over the past several decades, technological advancements

drastically increased the accessibility and quality of digital
health, including Telemedicine.' Historically, the predeces-
sor of this technology dates back to the 1920s, when a
doctor conducted a consultation with a patient at a dialysis
facility using real-time video.? The institution of a closed-
circuit television connection between Norfolk State
Hospital and the Nebraska Psychiatric Institute between
the late 1950s and the early 1960s was another well-liked
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application of hospital-based telemedicine.> As per the
Centers for Medicare and Medicaid Services (CMS), tele-
medicine is service that tries to work on a patient’s health
by permitting a two-way, steady intuitive correspondence
between a doctor and a patient at a far-off site.* Albeit com-
parative, the terms ‘telehealth’ and ‘telemedicine’ ought not
be utilized conversely. Telehealth alludes to ‘the utilization
of media communications and data innovation (IT) to give
admittance to health evaluation, determination, interces-
sion, counsel, oversight and data across a distance’.*
While telemedicine includes phone conversations, still
image transmission and other forms of communication,
along with providing clinical and nonclinical applications
over long distances.”

Rising medical care costs and the requirement for better
therapy spurs more emergency clinics to examine more about
the advantages of telemedicine. These medical clinics expect to
get further developed contact among doctors and far off
patients, as well as a superior use of medical care offices.
Besides, telemedicine advances better availability, in this
way coming about into the patients’ whole adherence to their
solution care plans and less medical clinic re-confirmations.
The expanded contact by telemedicine stretches out additional
in specialist-to-specialist correspondence too through the struc-
ture of encouraging groups of people to trade their abilities and
give better medical care administrations.” Telemedicine has a
huge number of advantages towards the patient, the medical
care framework and the supplier.®®

Telemedicine is a fast-expanding service that provides
improved access to high-quality, efficient and cost-effective
healthcare, particularly in the middle of the present
COVID-19 pandemic.' This occurs because both patients
and healthcare providers want to prevent the spread of
COVID-19, which can be spread both directly and indir-
ectly through droplet and human-to-human transmission
and contaminated objects and airborne contagion, respect-
ively.”'” As per the report from the US Department of
Health and Human Services (HHS), Telehealth visiting by
Medicare recipients expanded essentially with the begin-
ning of the COVID-19 pandemic. Among clinicians,
health experts had the most elevated expansion in telehealth
visits from 1% in 2019 to 38.1% in 2020.'™"" All the more
in this way, telehealth visits to experts became as normal as
in-person visits towards the finish of 2020. The numeral of
Medicare fee-for-service (FFS) beneficiaries making tele-
health visits increased by 63-fold (nearly 52.7 million) in
2020 from approximately 840,000 in 2019.'%!!

Individuals living in rural communities have restricted
admittance to medical services, have significant distances
to get medical care, as well as postpone medical care until
they experience a health emergency. The restricted admit-
tance to medical services could bring about chronic frailty
results, which is in this way a social and financial weight
for both the patient and the medical care framework.
Telehealth expands the extent of health services, giving

the chance to diminish boundaries towards procuring
medical care in rural communities.'? Surely, the existence
of telemedicine is anticipated to solve the problem of
access to health services in remote areas with inadequate
health care experts and resources.'>'*

However, for telemedicine services to be provided,
several conditions including the realization of advanced
technologies such as artificial intelligence, cloud comput-
ing, big data analytics, and mobile technology should first
be sustained.'>'® Consequently, this circumstance permits
discrepancies in access to telemedicine services between
urban and rural populations. During the COVID-19 pan-
demic, rural youths encountered additional challenges in
accessing the technology and connectivity needed for iso-
lated education and telehealth.'” In addition, the acceptance
of telemedicine within the urban and rural communities was
also different, whereby the adoption rates increased with the
urbanity of the residence.'®

Several studies have been conducted to examine various
aspects of the use of telemedicine and telehealth in rural
areas. Tsou et al. investigated the effectiveness of using
telemedicine in the emergency department.'”® Another
study looked at the satisfaction of telemedicine users in
rural areas, and two other studies looked at telemedicine
use in rural areas in India and the United States.’® >
However, specifically, information about the feasibility
and acceptance of telemedicine in rural areas has not been
well synthesized and summarized for easy understanding.
This review would demonstrate an understanding telemedi-
cine as a help conveyance model in giving word-related
treatment, exercise-based recuperation and discourse lan-
guage treatment to rural population.”’ A review on the util-
ization of telemedicine in the United States showed that
Telehealth standards were related to positive results for
the patients and medical services experts, proposing that
the model could be doable and successful.'? Furthermore,
this scoping review aims to cover all published information
related to the feasibility, acceptability, barriers and facilita-
tion of telemedicine in rural settings.

Method

This paper will use a scoping method for the review by
adopting the methodology from Joanna Briggs Institute
(JBI) scoping review protocol.”> A scoping review is
aimed at mapping the important concepts and answering a
more extensive research question beyond those pertaining
the outcome or experience of an intervention.**2°
Therefore, no patients were involved in this study and
patient consent for publication is not required. This
review will study the factors related to the acceptance and
implementation of telemedicine in rural areas. A total of
five steps suggested by Tricco et al. will be adopted in
this research; (1) identifying the study question; (2) identi-
fying pertinent previous research; (3) selection using an
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iterative group technique; (4) charting the data by summar-
izing quantitative data and qualitative thematic research;
and (5) collate, summarize and report the results.”’
However, recommended consultation with stakeholders
will not be implemented since it is considered an optional
component of scoping reviews.**” Moreover, the quality
of the article or any bias risk will not be calculated since
this study is a scoping review.>** Since this is a study
protocol, A PRISMA Extension for Scoping Reviews
(PRISMA-ScR) checklist is completed for only title,
abstract, introduction and method section and included in
the Supplemental appendix.?®

Formulation of research questions

Scoping review questions are normally expansive and the
point of these types of reviews is, to sum up, the scope of con-
firmations in the space of interest. The next questions were
identified; (1) how is the feasibility of telemedicine in rural
areas? (2) What are the factors related to the acceptance of tele-
medicine? (3) What are the potential obstacles and facilitators
towards the performance of telemedicine? To develop the
focus of the examination and search strategy, the

Table 1. PICo framework for deciding the eligibility of the scoping
review question.

Phenomenon-of-interest Acceptance and implementation of
telemedicine

Context Rural area

Population, Interest and Context (PICo) framework will be
used to analyze the human experience and social phenomena
as shown in Table 1.>° The framework will assist in develop-
ing suitable search terms to describe the problem, as well as
defining both the inclusion and exclusion criteria.*

Identifying relevant previous studies (search
strategy, data sources)

The initial consultation meeting with the Universitas
Indonesia librarian will be held in order to develop a com-
prehensive search strategy. A scoping search of the litera-
ture using PubMed will be performed in order to provide
valuable information regarding the amount of literature
already available for the review question.’! Three selected
databases, MEDLINE through PubMed, Scopus and
Health and Medical collection of ProQuest, will be
chosen as a base necessity to ensure sufficient and effective
inclusion. Relevant published articles will be obtained
using a full keyword search which is to be performed
with Boolean AND/OR, whereas for Mesh Term and sub-
headings PubMed will be used (Table 2).

Study selection process

The determination cycle in this review is two-fold. The
primary reviewer (BA and AN) will screen the articles iden-
tified in the pursuit at the title and abstract levels, though the
other extra reviewers (AN, WM, SS, HY IA) will verify the
articles’ accuracy and eligibility before obtaining full texts.
Double screening for each phase will be applied in order to
avoid systematic (inconsistent in applying the study inclu-
sion criteria) and random (careless mistakes) errors.>”
Screening of results will be managed using Rayyan

Table 2. Example search strategy for the three broad concept categories in PubMed.

Telemedicine

((“telepathology”[MeSH Terms] OR “teleradiology“[MeSH Terms] OR “telemedicine”[MeSH Terms] OR

(“telerehabilitation”[Title/Abstract] OR “mobile health"[Title/Abstract] OR “mhealth"[Title/Abstract]
OR “telehealth"[Title/Abstract] OR “telemonitoring”[Title/Abstract] OR “telecare"[Title/Abstract] OR
“remote consultation”[Title/Abstract] OR “teleconsultation"[Title/Abstract]))

Implementation

(“Patient Acceptance of Health Care"[All Fields] OR “Patient Acceptance of Health Care*[MeSH Terms]

OR (“Acceptance”[Title/Abstract] OR “Adoption”[Title/Abstract] OR “behavioral intention"[Title/
Abstract] OR “intention to use"[Title/Abstract] OR “effectiveness”[Title/Abstract] OR
“Challenge"[Title/Abstract] OR “Barrier”[Title/Abstract] OR “Facilitator"[Title/Abstract] OR
“Supporting factor"[Title/Abstract]))

Rural area

(“hospitals rural"[All Fields] OR “Rural Population”[All Fields] OR “Rural Health"[All Fields] OR “Rural

Health Services"[MeSH Terms] OR (“Rural Population”[Title/Abstract] OR “Rural Health"[Title/
Abstract] OR “Rural Health Services"[Title/Abstract] OR “rural”[Title/Abstract] OR “remote
area"[Title/Abstract] OR “village“[Title/Abstract]))) AND (y_10[Filter])
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software. De-duplication will be applied before the screen-
ing phase by using Rayyan software. Rayyan software was
one of the most accurate software programs for identifying
duplicate references.>”

The telemedicine referred to in this study covers three
types, namely synchronous, asynchronous and remote mon-
itoring.34 In this study, rural areas refer to a 2005 World
Bank Policy Research Paper that proposes an operational
definition of rurality characterized by low population
density and remoteness from major cities.*> The usability
of the system characterizes feasibility, whereas acceptabil-
ity reflects the extent to which people receiving a healthcare
intervention consider it appropriate.®®

Targeted articles’ dates were those ranging from 2010 to
2022, written in English language, and having no geograph-
ical limitations. According to a study, studies related to the
use of technology published prior to 2010 depicted a condi-
tion distinct from the current state, for example in terms of
technological challenges and knowledge.>” Moreover, we

made a selection based on the English language considering
the absence of experts on our team who understand certain
languages other than English. Experimental and empirical
analyses such as randomized and non-randomized studies,
surveys, qualitative descriptive and cohort studies both
using quantitative and qualitative designs that reported on
any shape of feasibility, acceptance, barriers and facilitators
related to the implementation of telemedicine in rural areas
are eligible to be included in this review. However, this
review will exclude articles with evidence on the related
topic but written in non-English languages.

Charting the data

Charting the data is aimed at creating a descriptive synopsis
of the results that addressed the scoping review’s objec-
tives, and ideally answering the review’s questions. Data
will be extracted using Microsoft Word and the elements
of the extraction will involve (1) Author(s), (2) Year of

Articles identified through
database searching

(n=")

Articles identified through other
sources

(n=)

(n=")

Records after duplicate removed

Articles excluded

(n=")

Vv

V

(n=")

Full text assessed for eligibility

\4

Full text articles excluded

(n=")

(n=")

Studies included in the analysis

Figure 1. Flow diagram of the selecting process for including analysis in the examination.
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publication, (3) Origin/country of origin, (4) Aims/purpose,
(5) Study population and sample size, (6) study design, (7)
implementation process (acceptance), (8) obstacles and
facilitators to performance and (9) outcome (feasibility).

Collating, summarizing and reporting the results

The PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) flowchart was utilized to
describe the process of identifying articles in a comprehen-
sive and transparent manner.”® The search results will be
presented using modified preferred reporting items for sys-
tematic reviews and meta-analyses in a flow diagram
(PRISMA-ScR).?® Figure 1 depicts the selection procedure
for the proposed study. The Consolidated Framework for
Implementation Research (CFIR) Framework will be used
to generate initial codes.®® The framework is used
because it could identify implementation barriers and facil-
itators.* The evidence extracted from each source will be
summarized narratively into key themes.

Discussion

Results of this scoping review provide a complete picture of
the acceptance, challenges and supporting factors in imple-
menting telemedicine in rural areas. This research describes
the influential factors in the implementation of telemedi-
cine, both in terms of demand and supply. This study
describes the conditions facilitating telemedicine imple-
mentation in rural areas from countries with high, middle
and low economic levels, as well as from various parts of
the world. Therefore, factors related to the implementation
of telemedicine in this study could be contextualized with
conditions in various countries in order to reduce the ten-
dency of merely describing telemedicine use in only rural
areas of high-income countries, where usage is generally
higher than in lower-income countries.

Ethical issues will also be summarized as they remain fun-
damental in health study. However, since the scoping review
methodology consists of reviewing and collecting data from
publicly available materials, this study will not require ethics
approval. Moreover, this protocol has been registered at
open science framework with public profile identifier:
https:/osf.io/wvsk3/. In terms of dissemination activities, the
scoping review is to be submitted for publication in a scientific
journal. In particular, the study would help future researchers
to better the shapes of their future projects using telemedicine,
as well as considering this origin of information as a valuable
option to answer some researchers’ research questions.

Limitations

Scoping reviews have inherent limits due to their emphasis
on providing breadth rather than depth of information about
a certain subject.”” Due to the research team’s capabilities,

we limited the included studies to English-language publi-
cations; consequently, our findings are only applicable to
English-language scoping reviews. The context-specific
generalizability of review results may be limited because
telemedicine is technology-driven and high-income
nations are assumed to have greater access to and expertise
with the use of technology than LMIC. However, the results
should be understood through the pragmatic lens of what is
feasible and cheap in the context in which interested parties
seek to investigate the use of telemedicine.®’

Conclusion

This study is anticipated to be an important input for both
the government and private sector in their success in use
of telemedicine that has proven to be an effective technol-
ogy leading to the increased access of the population to
health services. In addition, this study would provide
input to researchers’ ability to carry out further research
on what had not been studied before but encompassed by
this scoping review.
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