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Abstract

Background: Telemedicine is a strategy for providing health care services remotely that improves service accessibility.
Telemedicine has attracted growing research interest in the past 10 years, including systematic reviews that synthesize evidence
to share experiences and enhance knowledge. However, most of the published systematic reviews have focused on synthesizing
evidence from studies on telemedicine at the organizational level. A collected understanding of factors on the system level that
influence the successful implementation and adoption of telemedicine needs to be developed, especially in regional and rura
aress.

Objective: This scoping review aims to explore key success factors and challenges that influence the implementation and
adoption of telemedicine at the system level, particularly in regional and rural areas.

Methods: This scoping review was conducted in accordance with the framework by Arksey and O’ Malley and reported using
the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews). A
total of 5 databases (CINAHL, Cochrane, Medline, Ovid, and Scopus) were searched for research articles published in English
between January 2010 and 2023, using the established inclusion criteria.

Results: Of the 10,691 papers identified, 89 were included in this review, including 16 (17.98%) studies conducted in regional
and rural areas and 13 (14.61%) in metropolitan areas. Another 13 (14.61%) studies were conducted in both metropolitan areas
and regional and rural areas. Overall, 6 categories with more than 70 key success factors, including system-level requirements
(n=13, 18.40%), economic considerations and funding (n=6, 8.70%), technological requirements (n=6, 8.70%), organizational
requirements (n=19, 27.54%), understanding and supporting clinicians (n=12, 17.39%), and understanding and improving patients
perceptions (n=13, 18.84%), were identified. Additionally, 5 categories containing over 50 challenges, including those related
to system levels (n=11, 23.91%), technological requirements (n=6, 13.04%), organizational requirements (n=13, 28.26%),
clinicians (n=10, 21.74%), and patients (n=6, 13.04%), were identified. Among the identified factors, 11 (9.57%) were specific
to regional and rural aress.

Conclusions: This scoping review confirms that the successful implementation of telemedicine requires collective efforts at
both the system and organizational levels, including coordination and collaboration across different regions and organizations.
It underscores the importance of establishing a national network that enhances public awareness of telemedicine and clarity in
payment and benefit distribution model s and strengthens data security protection measures. Thereview aso highlightsthe necessity
of addressing infrastructural deficiencies, including internet connectivity inregional and rural areas, and suggeststheimplementation
of targeted incentives and support measures. The required collective efforts are detailed in the proposed framework that promotes
popularizing telemedicine, enhancing the overall quality and efficiency of health care services, and achieving broader health

equity.
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Introduction

Background

Telemedicine enables medical professionalsto providediagnosis
and treatment to patients from different locations by using phone
or video calls. It isregarded as a strategy for addressing many
challengesfacing health care service provision, particularly for
improving the accessibility of services provided remotely [1].
The World Health Organization defines telemedicine as “the
delivery of hedth care services, where distance is a critica
factor, by all health care professionals using information and
communication technologies for the exchange of valid
information for diagnosis, treatment and prevention of disease
and injuries, research and evaluation, and for the continuing
education of health care providers, al in the interests of
advancing the health of individuals and their communities’ [2].
Thisdefinition has been commonly applied inthe 10 yearssince
it was first published [3-6]. Telemedicine is one of the main
tools in the current development of hedth systems, with
significant potential for diagnosing, treating, and preventing
diseases [7]. Different from the broad definition of telehealth,
which covers both clinical and nonclinical services including
training and continuing medical education for practitioners,
telemedicine solely refers to remote clinical services [8].
However, both telemedicine and tel eheal th are core components
of eHealth, a concept that includes all health care practices
supported by electronic processes such as information and
communication technologies (ICTs) [9,10].

Telemedicine can be implemented in the following 3 models:
televisit, telemonitoring, and tele-expertise[11]. Televisitsoccur
between doctors and patients through phone calls, video
conferencing software, or secure email systems [11].
Telemonitoring involves using personal health technologies to
collect, transmit, evaluate, and communicate patients' personal
health data from outside hospitals or clinical departments (eg,
patients' homes) and relay them to health care providers [12].
Tele-expertise alows health care professionalsto seek medical
opinions and guidance from, and share patient datawith, experts
via phone, video conferencing software, or secure email [13].
According to the care delivery modalities, telemedicine can be
divided into synchronous and asynchronous telemedicine [14].
Synchronoustel emedicine requires areal -time 2-way interaction
between the doctor and patient [1] or between doctors [15]. In
asynchronous telemedicine, clinical data elements, such as
medical reports, images, and video recordings, are stored and
transmitted for later evaluation [16]. Patients send photos of
lesions, radiological scans, and lab results to doctors, who
respond later in the same manner [17]. Based on these
implementation and delivery methods, telemedicine is widely
used in medical consultations, patient follow-ups, specialist
consultations, drug prescription and delivery, teletriage and
screening, and tel erehabilitation, among other services [18].

https://www.jmir.org/2025/1/e65932

The existing evidence indicates that telemedicine can bring
multiple benefits. For patients, the use of telemedicineincreases
accessto care[19], improves care outcomes [ 20], reduces costs
[21], and leads to high patient satisfaction [22,23]. For health
care providers, telemedicine saves asignificant amount of time
and costs [24] and reduces travel time [25]. Hedth care
providers also show high satisfaction with telemedicine [26].
Given the numerous benefits of telemedicine, it isimportant to
understand and identify its key enabling factors and the specific
challengesin implementing it.

Key Success Factors

The existing research has focused on factors that enable the
implementation and adoption of telemedicine services, including
individual, organizational, technological, and economic factors.
One individua enabling factor is doctor training and
skill-building, which can mitigate the knowledge and skill gaps
among health care personnel, enabling them to use telemedicine
more easily [27]. Additionally, patients satisfaction with
telemedicine [28] and their positive opinion of digital devices
[29] are also key individual factors for effective telemedicine
implementation. At the organizational level, coordination
between different health carelevelsand integrating telemedicine
into clinicians' workflows [27] can enable the successful
implementation of telemedicine services. At the technological
level, the availability of technical support, good network
coverage, user-friendly applications, and privacy protection are
important [30]. Furthermore, in low- and middle-income
countries, economic factors may include funding telemedicine
projectsto purchase equipment and software and pay for mobile
services[30]. In high-income countries and regions, establishing
afinancial framework for telemedicine, financial benefits, and
cost savings is akey economic factor [27].

Challenges Facing Telemedicine Implementation and
Adoption

On the other hand, barriersto the adoption and implementation
of telemedicine have been identified in the literature, including
technology and equipment, patient privacy, user attitudes, and
reimbursement  policies. Common  technology and
equipment—elated barriers include the lack of telemedicine
equipment, inability to connect to the internet [31], and lack of
access to or comfort with the necessary technology for avideo
visit [32]. User attitudes toward telemedicine could result in
resistance to using telemedicine among both health care
providers [33] and patients [34]. Evidence also indicates that
thelack of reimbursement for telemedicine services[35] hinders
the adoption and implementation of telemedicine.

Effortsin Synthesizing Evidence on Telemedicine

To further understand the current state of the research on
telemedicine, we systematically retrieved 305 scoping reviews,
systematic reviews, and meta-analysis papers on telemedicine
published between 2010 and 2023 from the Scopus database.
The search and review of the 305 review articles confirmed that
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existing studies mainly focused on the following four aspects:
(2) the application of telemedicine before and after COVID-19
(n=63, 20.66%), particularly in specific diseases or populations;
(2) evaluating the effectiveness of telemedicine use (n=72,
23.61%), such as reducing patient mortality and improving
patient quality of life; (3) the economic evaluation of
telemedicine (n=109, 35.74%), such as cost-effectiveness and
cost-utility analyses; and (4) examining factors influencing the
implementation and adoption of telemedicine (n=43, 14.10%).

Among these scoping reviews, systematic reviews, and
meta-analysis papers, the majority focused on synthesizing
evidence from studies on telemedicine at the organizational
level. Only afew papers synthesized information from studies
focusing on understanding factors on the societal level or
funding, policy, and regulation (system-level) factorsinfluencing
the successful implementation and adoption of telemedicine.
System-level factors, beyond the boundaries of individual
organizations, specifically refer to the national structures and
policy environments, funding, and investment in infrastructure
required to deliver telemedicine services, aprocessthat involves
collaborative efforts across multiple organizations [36].
Furthermore, athorough understanding of the challengesfacing
telemedicineimplementation and adoption in regional and rural
areasislimited. Therefore, a scoping review was conducted to
answer the following questions:

(1) What are the key factors that can influence the
implementation and adoption of telemedicine at the system
level, particularly in regional and rural areas?

(2) What are the key challenges facing the implementation and
adoption of telemedicine at the system level, particularly in
regional and rural areas?

Table 1. Keywords and key concepts.

Lietd

Methods

Overview

The systematic review was conducted following the 5-step
process described by Arksey and O’ Malley [37], chosen for the
exploratory and descriptive nature of our study objectives. The
keywords and abstract screening, conducted by the authors XL
and LH, only included studies in the health context. Authors
XL and LH worked on the full-text review and data extraction
together, in consideration of their lack of experience in
conducting the systematic literature review and data extraction.
Author ZL reviewed abstracts that received contradictory
assessment outcomes from XL and LH. ZL also performed
full-text reviews on the articles when required. A thematic
analysis of the factors that influence the implementation of
telemedicine was performed by contracted research officer LK.
The Covidence systematic literature review platform [38] was
used to perform both the abstract and full-text screening.

On December 16, 2023, a literature search was performed in
thefollowing 5 databases: CINAHL, Cochrane, Medline, Ovid,
and Scopus. Table 1 detailsthe 4 key concepts with associating
keywords that were used to conduct the keyword search. Each
search strategy includes keywords from concept 1 and either
concept 2, 3, or 4. The key concepts were connected using the
conjunction “AND,” and the keywords under the same key
concept were connected using thelogical operator “OR.” Search
terms used were not restricted to thetitle only. They werefound
within the title, abstract, or keywords.

Concept 1 Concept 2 Concept 3 Concept 4
Telemedicine Factors Design Location
o Telehedth « Barriers o Application « Digtrict
« Tele-hedth « Challenge o  Execution o Nonmetropolitan
« Telecare « Difficulty «  Financing « Regiond
o  Telemedicine o Facilitator « Funding « Remote
« Telemedicine « Factors « Implementation « Rurd
« Remoteclinical service o Falure « Modd
o Telecritica care o Obstacles «  Operation
o  (same concept use OR) e  Success « Regulation

o  Strategy

Inclusion and Exclusion Criteria

Papers that met all the following criteria were included in the
data extraction: (1) published in English in or after 2010; (2)
published in a peer-reviewed journal; and (3) research findings
that are relevant to 1 or 2 of the research questions for the
review. Papersthat did not meet all the aforementioned criteria
were excluded from the final data extraction.

Data extraction

An Excel (Microsoft Corp) spreadsheet was set up for data
extraction with thefollowing categories: (1) year of publication;
(2) country where the study was conducted; (3) purpose of the

https://www.jmir.org/2025/1/e65932

paper; (4) study design; (5) methods for data collection; (6)
study population and sector; (7) target population; (8) sample
size; (9) response rate; (10) metro or regional/rural location;
and (11) factors that influence the adoption or implementation
of telemedicine.

Data Synthesis

The data synthesis focused on key factors and challenges and
involved adescriptive summary of theincluded studies. Guided
by Braun and Clarke'sthematic analysis[39], key themeswere
identified by examining data patterns and grouping similar
concepts. A comparative analysis was performed to explore
differencesin findings between regional/rural and metropolitan
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areas. The results were synthesized to identify commonalities
and discrepancies in the literature, addressing identified
challenges that guided the development of a framework for
implementing and adopting telemedicine. To ensure the accuracy
of the analytical process, acodebook with descriptive meanings
of each themewas generated and discussed between the authors
to refine codes and enhance the depth of the analysis.

Critical Appraisal

In line with the scoping review framework, we did not conduct
acritical appraisal of the papers[37].

Lietd

Results

Study Selection

This study was reported according to the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews) guidelines[40].
The completed PRISMA-ScR checklist is available in
Multimedia Appendix 1. The PRISMA flowchart (Figure 1)
details the review process and search results. The initial key
concept and keyword search found 10,691 potentially relevant
articlesfrom the 4 databases. Title screening reduced the number
to 530 papers, which were uploaded to Covidence [38] for
abstract screening. After the abstract screening, 212 articles
were included in the full-text review. The full-text review
confirmed the inclusion of 89 articles for data extraction.
Multimedia Appendix 2 contains adescription of the 89 articles.

Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart.

Records excluded
(n=10161)

Full-text articles excluded, with reasons:

Nonresearch (n=4)
Prior to 2010 (n=2)

Not focus on "Factors' (n=25)
Non-telemedicine specific (n=11)
Non system level representation (n=46)
Narrow focus on specific smallscale

services (n=33)
Full text not available (n=1)

Non-English studies (n=1)

é Records identified through
= database searching
b (n=12678)
E
=
Records after duplicates removed

(n=10691)
en
5
:
= Records sereened

(n=530)
Full text articles assessed for

eligibility
F (n=212)
=
=
B
=

Studies induded in data
extraction
(n=89)
T . Studies focused on
= Studies only focused on | | Studies only focused on
= . both success factors
g success factors barriers .
= and barriers
(n=18) (n=45) (n=26)

Study Location and Year of Publication

Publication dates ranged from 2010 to 2023 (Multimedia
Appendix 3). A total of 66 (74.16%) studies were published
between 2020 and 2023. Among them, 4 (4.49%) studies were
conducted in multiple countriesin the following continents: the
Middle East, South America and Europe, Sub-Saharan Africa,

https://www.jmir.org/2025/1/e65932

RenderX

and North America. A tota of 28 (31.46%) studies were
conducted in the United States, 10 (11.24%) in Austraia, 5
(5.62%) in China, 3 (3.37%) in Canada, 3 (3.37%) in Ethiopia,
3 (3.37%) in Germany, 3 (3.37%) in the United Kingdom, 2
(2.25%) in Egypt, and 2 (2.25%) in Uganda. Only 1 (1.12%)
study was conducted on a global scale, which included 75
countries. Another 25 (28.10%) studies were conducted in 25
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different countries. Of the 89 studies, 13 (14.61%) were
conducted in metropolitan areas and 16 (17.98%) in regional
and rural areas. Another 13 (14.61%) studies were conducted
in both metropolitan areas and regional and rura areas.

Sectorsand Target Population

A total of 21 (23.60%) studies were conducted in multiple
sectors (hospitals, primary health care, nursing homes, aged
care, hedth authorities, and so on). On the other hand, 55
(61.80%) studies were single-sector studies, including 37
(41.57%) studiesin hospitals, 14 (15.73) in primary health care,
2 (2.25%) in community health services, and 2 (2.25%) in
mental health. Another 13 (14.61%) studies did not specify the
sectors in which they were conducted.

Of the 89 studies, 31 (34.83%) focused on multipletarget groups
including patients, clinicians, managers, and service providers.
The other 58 (65.17%) studies focused on single target groups,
including 27 (30.34%) on clinicians, 18 (20.22%) on service
providers, 6 (6.74%) on other users (eg, technicians,
decision-makers, and medical students), 5 (5.62%) on patients,
and 2 (2.25%) on managers.

Methods Used to I dentify Factors

A total of 46 (51.69%) and 35 (39.33%) studies adopted
quantitative and qualitative approaches, respectively. Among

https://www.jmir.org/2025/1/e65932
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the studies, 10 (11.24%) adopted a mixed methods approach
combining both quantitative and qualitative methods. The most
common methods for data collection were surveys (n=43,
48.31%), interviews (n=24, 26.97%), and focus group
discussions (n=7, 7.87%).

Key Success Factors

Among the identified articles, 44 (49.44%) discussed factors
important to the implementation and adoption of telemedicine.
Morethan 70 factorswere mentioned in different papers. Based
onthe similaritiesand differences, these factors were organized
into 6 different categories, asdetailed in Textbox 1. Thefactors
were placed into 4 categories—individual, organizational,
technological, and economic. Individual factors were
subcategorized based on their relevance to clinicians and
patients. A category of system-level requirements was also
created to accommodate the health system-level factors
identified in this review. In total, the review identified 16
(17.98%) studies that focused on regional, rural, and/or remote
areas. Factors identified in these studies were compared with
thefactors associated with metropolitan areas. For each included
source of evidence, the detailed data that were charted are
displayed in Multimedia Appendix 4.
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Textbox 1. Factors important for the success of telemedicine (listed in alphabetical order). The * symbol indicates factors that are common to both
metropolitan and nonmetropolitan areas. Factorsthat are specific to nonmetropolitan areas areitalicized. |CT: information and communicationstechnology

System-level requirements

Economic consider ations and funding

Technological requirements

Organizational requirements

Established performance requirements and monitoring mechanism
Improved security and reliability*

Improvement of digital and health literacy

National Health ICT index

Policy and guidelines for the use of telemedicine

Promotion of telemedicine (to both the workforce and the community)
Provision of incentives

Remuneration for service providers

Robust telehealth program design*

Telehealth equipment and software applications

Workforce devel opment

Additional support and infrastructure investment in rural and remote areas

Addressing unmet health care needs

Cost and benefits sharing between providers and stakehol ders
Financial support and remuneration

Health insurance coverage and arrangements

Prior consideration of economic feasibility

Provision of equipment grants

Sustained funding allocation (beyond the grant period)

Data security and protection

Efficient and functional network and information-sharing
Improved ICT infrastructure and support

Telehealth equipment and software applications

Up-to-date computers, software, and telecommunication devices

User friend software and system

Engaging staff in designing the telemedicine goals and processes
Established performance indicators that measure the benefits of telemedicine to patients, clinicians, and organizations
Governance and policy

ICT infrastructure and support

Improved awareness of the benefits of telemedicine across organizations
L eadership and management support

Needs assessment and preparation

Ongoing monitoring and modification of staff workload

Patient education and support

Promotion of telemedicine to both patients and key stakeholders
Provision of incentives

Provision of technical support
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Resources and support

Simplified, standardized, and transparent processes

Staff capability and competence

Stakeholder engagement support

Utilization of existing expertise

Well-established quality improvement and monitoring processes
Visible staff champions

Under standing and supporting clinicians

Being flexible and adaptive to change*
Digital skills*
Feeling empowered and efforts are recognized

Manageable workload and appropriate transition

Perceived benefits of telemedicine for themselves, patients, and the organization *

Positive perception and attitudes toward telemedicine*
Positive teamwork*

Receiving regular information and updates*
After-hours staff support

Encouraged safer clinical practices

Increased access to relevant resources

Perceived patient benefits and quality of care

Under standing and improving patients’ perceptions

Access to required telecommunication devices*

Established confidence and trust in clinicians and the organization
Increased awareness of telemedicine and its benefits to themselves
Positive perception and attitudes

Preexisting relationship with clinicians and organization

Prior exposure to telemedicine

Support in improving digital and health literacy

Timely and accessible support and troubleshooting

Transparent feedback system*

Good internet access

Improved patient-provider communication

Improved patient experiences and outcomes

Previous positive experience with telemedicine

Major ChallengesFacing Telemedicinel mplementation
and Adoption

A total of 71 (79.78%) articles identified articles discussed
challenges facing the implementation and adoption of

https://www.jmir.org/2025/1/e65932
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telemedicine. More than 50 challenges were mentioned in
different papers. These challenges (Textbox 2) were placed into
the same categories as those created for the success factors.
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Textbox 2. Challenges facing telemedicine (listed in aphabetical order). ICT: information and communications technol ogy.

System-level

Technological requirements

Organizational requirements

Clinicians

Absence of nationwide integrated telemedicine framework

Absence of regulatory framework

Absence of coordination of telemedicine at the national level

Inadequate efforts in addressing network and data security concerns

Lack of funding to support organization readiness

Lack of insurance coverage

Lack of performance monitoring

Lack of standardized and specific guidelines for the protection of patient privacy and confidentiality
Social and cultural concerns

Unclear reimbursement mechanism

Unclear or confusing financial arrangements and funding and insurance model

High cost of equipment

Lack of ICT infrastructure

Lack of integration with other digital/online platforms
Not user-friendly

Poor internet access

Unclear data processing procedure and techniques

Concerns about meeting legal requirements

High staff turnover and burnout

Human resources issues, such as high staff turnover and increased training demands

Inadequate information and data sharing

I nadequate budgeting and funding to meet increased costs, such as investment in technology upgrades
Increased administration and human resource support requirements

Lack of investment in training and upskilling prior to the implementation of telemedicine

Legal concerns (eg, potential lawsuits because of patient complaints)

Negative effects on quality of care (eg, long wait time, poor clinician-patient interaction, reduction of patient safety, and lack of physical
examination)

Patient scheduling
Staff workload issues
Unclear governance and policy direction

Unclear performance and outcome measures

Concerns about patient confidentiality

Inadequate digital literacy

Lack of confidence and trust from patients

Lack of confidence in patient consent and choices

Lack of familiarity with new equipment, software, and devices
Patient scheduling

Resistance from patients

https://www.jmir.org/2025/1/e65932 JMed Internet Res 2025 | vol. 27 | e65932 | p. 8

RenderX

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Lietd

«  Resistance from team members
« Responsibility for data security and protection
«  Unmanageable workload

Patients

« Affordability of digital devices

« Increased isolation due to the reduced interaction with clinicians and health care organizations

o  Language barriers

« Patient resistance dueto variousfactors that were not addressed, such as reduced contact time with clinicians and unclear consultation mechanisms

and feedback systems
o  Perceived decreased accessto care

«  Poor internet access

Discussion

Principal Findings

Thisstudy fillsaknowledge gap by confirming key system-level
factors that are critical to the successful implementation and
adoption of telemedicine, as well as factors specific to
nonmetropolitan areas. Particularly, the study reinforced the
importance of 4 success factors that have not been discussed in
published systematic review papers. The first factor is the
development of a national health ICT index, a comprehensive
measure of acountry’s|CT capabilities, whichiscrucial for the
large-scale implementation of telemedicine [41]. The index
includes national ICT infrastructure and access, ICT usage
levels, and ICT skills [41]. The second factor is the provision
of additional support and investment in building necessary
infrastructurein rural and remote areasto enhance telemedicine
adoption in these regions [42-44]. The third factor is the need
for targeted efforts to raise awareness and promote the benefits
of telemedicine among both health care professionals and
patients, addressing misconceptions and facilitating adoption
[45,46]. Thefourth factor isinvestment in innovation and robust
design in telemedicine programs, which can enhance efficiency
and sustainability [47-50]. This study also suggeststhe necessity
of developing a nationwide integrated telemedicine framework
to improve coordination across national, regional, and local
telemedicine initiatives and ensure that national and local

https://www.jmir.org/2025/1/e65932

policies and strategies are aligned [51]. The factors identified
inthis scoping review are common to health care organizations,
rather than problems specific to individual organizations, and
hence may need to be addressed at the system level.

Framework for the I mplementation and Adoption of
Telemedicine

This scoping review confirmsthat a successful implementation
of telemedicine requires collective efforts at both the system
and organizational levels. At the national level, policies and
regulations to set the direction, quality expectation, and
boundary of telemedicine service provision are necessary.
Additionally, investments in improving infrastructure and
system-level readiness and addressing potential barriers that
may undermine the benefits of telemedicine are required [41].
These efforts can be categorized into 7 core areas, asillustrated
in Figure 2—a framework that guides the implementation and
adoption of telemedicine proposed by our study. The framework
highlightsthe changes and ongoing effortsrequired within health
systems and health care organizationsto help realize the benefits
of telemedicine. Continuous improvements to enhance the
maturity of health care organizations provide a foundation for
innovation and future system and organizational transformations.
Itisalsocritical to achieve strategic alignment acrossthe system,
between the system and organizations, and across theindividual
organization internally. The success of telemedicineisasystem
matter rather than a silo organization business [51].
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Figure 2. Framework for the successful implementation of telemedicine. ICT: information and communication technol ogy.
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Specifically, the successful implementation of telemedicine
necessitates assessment at both system and organi zational levels
of their respective readiness, as well as the efforts required
[36,52]. For asystem as complex as health care, different sectors
and organizations areinterconnected; hence, theimplementation
of telemedicineisasystem-level matter rather than anindividual
health care organization’s sole business [53]. Therefore, the
successful implementation of telemedicine requiresthe adoption
of asystem integration approach. Organizational requirements;
directions; and system-side funding, policy, and regulation must
be aligned to enable cooperation and coordination across
organizations [36]. Coordination implies the necessity for
intraorganizational and interorganizational collaboration and
coordination to ensure that key factors that facilitate the
successful implementation of telemedicine are addressed or
attended to [54].

Furthermore, common factors that impact the implementation
of telemedicine cannot be considered in isolation due to the
dynamic, bidirectiond relationship between factorsat the system
and organizational levels. Enhancing common factors may
influence the readiness and maturity of systems and
organizations, providing afoundation for innovation and thereby
atering the preparation and effort required for future
system-level and organization-level transformations.

As mentioned in the Introduction, there are factors localized to
health care organizations that impact the implementation of
telemedicine, such as | CT infrastructure, internet connectivity,
technical support systems[55], reimbursement, and data security
[56]. Thisscoping review confirmsthat we must consider these
factorsat the system level, asthey cannot beresolved by asingle
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organization. Hence, support and efforts at both the organization
and system level are required. The successful implementation
of telemedicine typically requires strong team leadership,
suitable training, flexibility, the use of cost-effective and
straightforward systems, and implementation within a defined
legd and regulatory framework [57]. Addressing
organization-level barriers a the system level enables
organizations to implement telemedi cine successfully.

Improving Awareness, Under standing, and Readiness

One of the key factors emerging in recent studies is resistance
to the utilization of telemedicine by both heath care
professionals and patients, which iscommon across health care
organizations and countries [58-61]. Thisis partly attributed to
health professionals and patients' lack of understanding of
telemedicine' s benefits[62], patients’ fear of losing face-to-face
interaction with doctors [63], and the difficulties encountered
in utilizing telemedicine [64]. Efforts are required to improve
the health workforce and patients’ and carers' understanding of
the important role and inevitable trend of telemedicine in
improving the quality of care. It requires broader government
actions to raise public awareness [45] and improve health and
digital literacy [44]. Evauating hedth systems and
organizations' readiness for implementing telemedicine is a
critical step that requires adeguate preparation, planning,
support, and coordination across the health system. This may
include developing policies that broadly guide telemedicine
design, implementation, and utilization [45,65,66]. Studiesalso
suggest the necessity of offering incentives and financia support
to health care organizations in improving infrastructure and
enhancingtraining for health careworkersand patients[47,67].
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This systemic approach ensures that the unique circumstances
of each organization are considered, facilitating amore effective
and widespread adoption of telemedicine.

Financial Arrangements, Funding, and Insurance
Model

Health insurance coverage, financial arrangements, funding
mechanisms, and health insurance model swere discussed in 23
(25.84%) identified papers. Additionally, concerns about lower
reimbursement rates provided for telemedicine services
compared to face-to-face visits, and inappropriate re mbursement
strategies were raised [68]. Although some of the factors were
discussed in a previous review paper that focused on the
organizational level [69], this scoping review explores these
factors from a system-level perspective. Unclear or confusing
financial arrangements and payment models were identified as
key obstacles to the successful adoption of telemedicine [59],
as the devel opment of payment models has not kept pace with
the rapid expansion of telemedicine.

Internationally, the traditional fee-for-service payment system
isstill predominantly used to reimburse or pay for telemedicine
services [11]. As aresult, clinical providers may alter the way
services are provided to ensure they receive adequate
reimbursement. For instance, some previously free medical
services offered by health professional s were modified for new
names such as audio-only telemedicine visits or e-visits, to be
billed [70]. This non—user-friendly service model discourages
patients from accessing services, hindering the development
and expansion of telemedicine. Systematically designed payment
policies and payment models that support and adequately
reimburse service providers are crucia for the continuous
development and adoption of telemedicine[71]. The examined
studies suggested exploring hybrid models that combine
capitation payment and fee-for-service payment [11], bundled
payment models [72,73], and other models that are superior to
the traditional fee-for-service model to promote telemedicine
adoption.

To design a feasible and equitable funding model for
telemedicine, mechanismsthat support cost and benefit sharing
among stakeholders must first be established. For example, a
study in Norway [51] shows that telemedicine is primarily
supported by internal organizational funds or funded through
national or regional research and innovation projects, lacking
sustainable long-term financing channels, which affects the
continuous development and scaling of telemedicine projects.
A feasible and equitable cost-sharing mechanism requires
partnership between governments, health care ingtitutions, and
other stakeholders, making telemedicine broadly accessibleand
sustainable. Additionally, mechanisms that enable fair benefit
distribution and provide incentives to stakeholders are critical.
For example, in the United States, specialized servicesare often
provided by more advanced and well-equipped medical centers
or hospitalsto patientsinitially treated and referred by primary
care providers. Under the current funding model, the primary
care advanced medical centers or hospitals may receive greater
economic returns. Medicare only pays a fixed telemedicine
service facility fee to the initiating party—primary care
institutions—while paying the providing party 100% of the
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equivalent offline service fees [74]. Additionally, general
practitioners may experience increased workloads without
proportional financial gain due to inadequate compensation
mechanisms|[75]. Ultimately, primary care providers, being the
least favorable party for benefit distribution, lack the motivation
to support telemedicine. The distribution of benefits in
telemedicineisthusacomplex issuethat requires comprehensive
consideration and the gradual development of mechanisms to
promote equitable redistribution among all stakeholders[51].

Network and Data Security

Previously published systematic reviews confirmed that the
stability and security of the telemedicine network, as well as
patient and service data, are among the key concerns of
telemedicine adoption at health care organizations[56,57]. This
review, based on 16 (17.98%) identified papers, confirmed that
it is a key systemic factor that hinders the success of
telemedicine and must be promptly addressed in and across
health care organizations and the health system. Network
concernsarerelated to not only problems of internet availability
and connectivity [43,76,77] but a so the absence of anintegrated
nationwide telemedicine network that supports the adoption of
telemedicine[51]. Internet availability and connectivity concerns
refer to internet availability [43], network latency [76], and poor
network connections [77]. These issues pose significant
technical challenges to the adoption of telemedicine. On the
other hand, the lack of coordination of telemedicine initiatives
at the national, regional, and loca levels has resulted in the
fragmentation of the health care sector, hindering the
construction of a nationwide integrated tel emedicine network
[51].

To build a nationwide integrated telemedicine network,
institutions must coordinate and align their strategic plans to
national strategies and policies, while ensuring patient quality
and safety [51]. Concerns about data security were identified
among both health professionals and patients [78]. These
concerns are related to low digital literacy levels, measures
adapted to enable the secure use of information, and adopted
communication technologies [ 79]. Patient concerns about data
security can lead to resistance to using telemedicine, highlighting
the need for clinical standards, certifications for service
providers and institutions offering telemedicine services, and
robust legal frameworks to protect user and institutional data
security [7].

Telemedicine in Regional and Rural Areas

Considering health disparities, geographical constraints, and
limitations on infrastructure in regional and rura aress,
telemedicine is an important initiative that should address the
health care needs of the local population and improve service
provision by clinicians, including addressing the challenges of
workforce shortages [80,81]. Telemedicine presents an
opportunity to alleviate the imbalance between health care
demand and supply in nonmetropolitan areas by meeting
patients' urgent needs for high-quality health care services and
addressing disparities in health care resource allocation,
diagnostic and trestment capabilities, and quality between urban
and rural areas [82]. For patients living in rural and remote
areas, telemedicine is becoming critical to enhancing accessto
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health care specidists[83] and high-quality health care services,
such astimely e-consultations and tailored treatment plans[84]
from their homes, through tel emedicine platforms. On the other
hand, telemedicine allows health care providers to receive
support and expert advice online, thus directly improving the
capacity of health professionals to deliver quality patient care
[81]. To fully leverage the potential of telemedicine,
comprehensive strategies and substantial investments in
infrastructure, along with training for health professionalswho
provide or receive services via telemedicine platforms, are
required [85].

One significant challengein regional and rural areasisthelack
of infrastructure enabling the smooth adoption and
implementation of telemedicine. Poor access and unstable
internet service have limited the coverage and effectiveness of
telemedicine initiatives. Therefore, prioritizing functional
broadband access with a sufficient download speed that meets
the requirements of telemedicine in rural areas is an essential
government/system-level  investment [85,86]. Creating a
community broadband network may be a good example [86].
It is worth noting that even when broadband is available, the
affordability of broadband usage can be a barrier for rural
populations [86]. Therefore, government/system-level
investments must include relevant policy support and incentives
that enable affordable broadband service provision, such as
subsidies for broadband deployment and usage, in underserved
rural areas[87].

Telemedicine is a core strategy for improving health service
availability and accessibility in regional, rural, and remote areas.
To maximize its intended benefits, telemedicine must be
designed to address the specific health care needs of the
servicing areas[43,81] and enhancethe support to clinical staff
for safer and more effective clinical practices [42], such as
remote expert consultation and after-hours staff support [80].
Studies aso confirmed the importance of addressing the
skepticism and fear of how losing face-to-face interactions
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between patients and clinicians may affect the quality of care
received [88]. Hence, specific strategies should be devel oped
to enhance patient-provider communication in the process of
telemedicine implementation and adoption [81].

Limitations

First, this study only searched for English articles, and studies
in other languages were excluded, which may be a potential
limitation. Second, due to the inability to access and analyze
unpublished articles, some important factors might not have
been included. Third, only studies about telemedicine related
to clinical services were included in this review, and some
studies may have been overlooked.

Conclusions

Thisstudy reveal sthe key system-level factorsfor the successful
implementation of telemedicine in health care systems and
provides an in-depth insight into factors specific to regional and
rural areas. The results show that the widespread implementation
of telemedicineis constrained by multifaceted factors, including
economy, technol ogy, organization, and individual factors. This
study underscores the importance of establishing a national
network enhancing public awareness of telemedicine, ensuring
clarity in payment and benefit distribution models, and
strengthening data security protection measures. In addition,
for regional and rural areas, this study highlights the necessity
for addressing infrastructural deficiencies, particularly interms
of internet connectivity, and suggests the implementation of
targeted incentives and support measures. In summary, this
study provides valuable insights for policy makers, health care
administrators, and health care providers by highlighting the
importance of coordination and collaboration across different
regions and organizations. Through these efforts as detailed in
the proposed framework, it is possible to promote the
popularization of telemedicine, enhance the overall quality and
efficiency of health care services, and achieve broader health

equity.

Acknowledgments

Thiswork was supported by the National Natural Science Foundation of China(grant 72274225), Guangdong Basic and Applied
Basic Research Foundation (grant 2023A1515011725), and China Medical Board Open Competition Project (grant 19-339). The

authors would like to acknowledge the work of Lee Koh.

Data Availability

The data used and analyzed during the current study are avail able from the corresponding author upon reasonabl e request.

Conflictsof Interest
None declared.

Multimedia Appendix 1

PRISMA-ScR (Preferred Reporting Itemsfor Systematic Reviews and Meta- Analyses Extension for Scoping Reviews) checklist.

[DOCX File, 31 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Description of the 89 articles.
[DOCX File, 39 KB-Multimedia Appendix 2]

https://www.jmir.org/2025/1/e65932

JMed Internet Res 2025 | vol. 27 | €65932 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v27i1e65932_app1.docx&filename=dd716f2948ac5eb6cee97640008b579a.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e65932_app1.docx&filename=dd716f2948ac5eb6cee97640008b579a.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e65932_app2.docx&filename=a3f18de71bc4c4b38bcb822ec1c5930c.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e65932_app2.docx&filename=a3f18de71bc4c4b38bcb822ec1c5930c.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Lietd

Multimedia Appendix 3

Year of publication and number of studies.
[DOCX File, 17 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Data extraction.
[XLSX File (Microsoft Excel File), 191 KB-Multimedia Appendix 4]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Rogers DG, SantamariaK, Seng EK, Grinberg AS. Behavioral health, telemedicine, and opportunitiesfor improving access.
Curr Pain Headache Rep. Dec 23, 2022;26(12):919-926. [FREE Full text] [doi: 10.1007/s11916-022-01096-w] [Medline:
36418847]

World Health Organization. Telemedicine: Opportunities and Developments in Member States: Report on the Second
Global Survey on eHealth. Geneva, Switzerland. World Health Organization; 2010.

Valk-Draad MP, Bohnet-Joschko S. Nursing home-sensitive hospitalizations and the relevance of telemedicine: a scoping
review. Int JEnviron Res Public Health. Oct 10, 2022;19(19):12944. [EREE Full text] [doi: 10.3390/ijerph191912944]
[Medline: 36232255]

Kaur KN, Niazi F, Thakur R, Saeed S, Rana S, Singh H. Patient satisfaction for telemedicine health services in the era of
COVID-19 pandemic: A systematic review. Front Public Health. Dec 16, 2022;10:1031867. [FREE Full text] [doi:
10.3389/fpubh.2022.1031867] [Medline: 36589954]

Pengput A, Schwartz DG. Telemedicine in Southeast Asia: a systematic review. Telemed J E Health. Dec 01,
2022;28(12):1711-1733. [doi: 10.1089/tmj.2021.0516] [Medline: 35417250]

Kruse CS, Molina-Nava A, Kapoor Y, Anerobi C, Maddukuri H. Analyzing the effect of telemedicine on domains of quality
through facilitators and barriers to adoption: systematic review. J Med Internet Res. Jan 05, 2023;25:e43601. [FREE Full
text] [doi: 10.2196/43601] [Medline: 36602844]

Cunha AS, Pedro AR, Cordeiro JV. Facilitators of and barriers to accessing hospital medical specialty telemedicine
consultations during the COVID-19 pandemic: systematic review. JMed Internet Res. Jul 10, 2023;25:e44188. [ FREE Full
text] [doi: 10.2196/44188] [Medline: 37262124]

What istelehealth? How isteleheal th different from telemedicine? Office of the National Coordinator for Health Information
Technology. URL: https.//www.sbmabenefits.com/

what-is-the-difference-between-mheal th-eheal th-tel eheal th-and-tel emedicine/ [accessed 2024-12-29]

Eysenbach G. What is e-health? JMed Internet Res. Jun 2001;3(2):E20. [FREE Full text] [doi: 10.2196/jmir.3.2.e20]
[Medline: 11720962]

Bitar H, Alismail S. The role of eHealth, telehealth, and telemedicine for chronic disease patients during COVID-19
pandemic: A rapid systematic review. Digit Health. Apr 19, 2021;7:20552076211009396. [FREE Full text] [doi:
10.1177/20552076211009396] [Medline: 33959378]

Raes S, Trybou J, Annemans L. How to pay for telemedicine: acomparison of ten health systems. Health Syst Reform. Jan
01, 2022;8(1):2116088. [FREE Full text] [doi: 10.1080/23288604.2022.2116088] [Medline: 36084277]

GijsbersH, FeenstraTM, Eminovic N, van Dam D, Nurmohamed SA, van de Belt T, et al. Enablersand barriersin upscaling
telemonitoring across geographic boundaries: a scoping review. BMJ Open. Apr 20, 2022;12(4):e057494. [EREE Full text]
[doi: 10.1136/bmjopen-2021-057494] [Medline: 35443957]

Ohannessian R, Yaghobian S, Duong TA, Medeiros de Bustos E, Le Douarin Y, Moulin T, et al. France Isthefirst country
to reimburse tele-expertise at anational level to all medical doctors. Telemed JE Health. Apr 01, 2021;27(4):378-381. [doi:
10.1089/tmj.2020.0083] [Medline: 32552392]

Siddiqui J, Herchline T, Kahlon S, Moyer KJ, Scott JD, Wood BR, et al. Infectious Diseases Society of America position
statement on telehealth and telemedicine as applied to the practice of infectious diseases. Clin Infect Dis. Feb 01,
2017;64(3):237-242. [doi: 10.1093/cid/ciw773] [Medline: 28096274]

Esterle L, Mathieu-Fritz A. Teleconsultation in geriatrics: impact on professional practice. Int JMed Inform. Aug
2013;82(8):684-695. [doi: 10.1016/].ijmedinf.2013.04.006] [Medline: 23746716]

Sirintrapun SJ, Lopez AM. Telemedicinein cancer care. Am Soc Clin Oncol Educ Book. May 23, 2018;38:540-545. [FREE
Full text] [doi: 10.1200/EDBK_200141] [Medline: 30231354]

Al-Hazmi AM, Sheerah HA, Arafa A. Perspectives on telemedicine during the era of COVID-19; what can Saudi Arabia
do?Int JEnviron ResPublic Health. Oct 11, 2021;18(20):10617. [FREE Full text] [doi: 10.3390/ijerph182010617] [Medline:
34682363]

Mahmoud K, Jaramillo C, Barteit S. Telemedicine in low- and middle-income countries during the COVID-19 pandemic:
a scoping review. Front Public Health. 2022;10:914423. [FREE Full text] [doi: 10.3389/fpubh.2022.914423] [Medline:
35812479]

https://www.jmir.org/2025/1/e65932 JMed Internet Res 2025 | vol. 27 | e65932 | p. 13

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v27i1e65932_app3.docx&filename=9b46ee192df4ec95298f813418d0fbad.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e65932_app3.docx&filename=9b46ee192df4ec95298f813418d0fbad.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e65932_app4.xlsx&filename=e0559986ea7862415f0f2d3db1e66c4a.xlsx
https://jmir.org/api/download?alt_name=jmir_v27i1e65932_app4.xlsx&filename=e0559986ea7862415f0f2d3db1e66c4a.xlsx
https://europepmc.org/abstract/MED/36418847
http://dx.doi.org/10.1007/s11916-022-01096-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36418847&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph191912944
http://dx.doi.org/10.3390/ijerph191912944
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36232255&dopt=Abstract
https://europepmc.org/abstract/MED/36589954
http://dx.doi.org/10.3389/fpubh.2022.1031867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36589954&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2021.0516
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35417250&dopt=Abstract
https://www.jmir.org/2023//e43601/
https://www.jmir.org/2023//e43601/
http://dx.doi.org/10.2196/43601
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36602844&dopt=Abstract
https://www.jmir.org/2023//e44188/
https://www.jmir.org/2023//e44188/
http://dx.doi.org/10.2196/44188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37262124&dopt=Abstract
https://www.sbmabenefits.com/what-is-the-difference-between-mhealth-ehealth-telehealth-and-telemedicine/
https://www.sbmabenefits.com/what-is-the-difference-between-mhealth-ehealth-telehealth-and-telemedicine/
http://www.jmir.org/2001/2/e20/
http://dx.doi.org/10.2196/jmir.3.2.e20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720962&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/20552076211009396?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076211009396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33959378&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/23288604.2022.2116088?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/23288604.2022.2116088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36084277&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=35443957
http://dx.doi.org/10.1136/bmjopen-2021-057494
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35443957&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2020.0083
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32552392&dopt=Abstract
http://dx.doi.org/10.1093/cid/ciw773
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28096274&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2013.04.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23746716&dopt=Abstract
https://ascopubs.org/doi/10.1200/EDBK_200141?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://ascopubs.org/doi/10.1200/EDBK_200141?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1200/EDBK_200141
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30231354&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph182010617
http://dx.doi.org/10.3390/ijerph182010617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34682363&dopt=Abstract
https://doi.org/10.3389/fpubh.2022.914423
http://dx.doi.org/10.3389/fpubh.2022.914423
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35812479&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Lietd

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

Nguyen M, Waller M, Pandya A, Portnoy J. A review of patient and provider satisfaction with telemedicine. Curr Allergy
Asthma Rep. Sep 22, 2020;20(11):72. [FREE Full text] [doi: 10.1007/s11882-020-00969-7] [Medline: 32959158]

Zhang W, Cheng B, Zhu W, Huang X, Shen C. Effect of telemedicine on quality of care in patients with coexisting
hypertension and diabetes: a systematic review and meta-analysis. Telemed J E Health. Jun 01, 2021;27(6):603-614. [doi:
10.1089/tmj.2020.0122] [Medline: 32976084]

Hayward K, Han S, Simko A, JamesH, AldanaP. Socioeconomic patient benefits of a pediatric neurosurgery telemedicine
clinic. JNeurosurg Pediatr. Oct 25, 2019;25(2):204-208. [doi: 10.3171/2019.8.peds1925] [Medline: 31653803]

Saeed S, Singhal M, Kaur K, Shannawaz M, Koul A, AroraK, et al. Acceptability and satisfaction of patientsand providers
with telemedi cine during the COVID-19 pandemic: a systematic review. Cureus. Mar 2024;16(3):e56308. [ FREE Full text]
[doi: 10.7759/cureus.56308] [Medline: 38628938]

Williams AM, Bhatti UF, Alam HB, Nikolian VC. Therole of telemedicinein postoperative care. Mhealth. May 2018;4:11-11.
[FREE Full text] [doi: 10.21037/mhealth.2018.04.03] [Medline: 29963556]

Parikh NR, Chang EM, Kishan AU, Kaprealian TB, Steinberg ML, Raldow AC. Time-driven activity-based costing analysis
of telemedicine servicesin radiation oncology. Int J Radiat Oncol Biol Phys. Oct 01, 2020;108(2):430-434. [FREE Full
text] [doi: 10.1016/j.ijrobp.2020.06.053] [Medline: 32890526]

Hendra K, Neemuchwala F, Chan M, Ly NP, Gibb ER. Patient and provider experience with cystic fibrosis telemedicine
clinic. Front Pediatr. Nov 24, 2021;9:784692. [FREE Full text] [doi: 10.3389/fped.2021.784692] [Medline: 34900879]
Speller-Brown B, Carhuas C, Stone A, Connolly M, Martin B, Zhang A, et a. Telemedicine in sickle cell disease: patient,
parent, and provider perspectives. Pediatr Blood Cancer. Mar 14, 2023;70(3):€30125. [doi: 10.1002/pbc.30125] [Medline:
36518026]

Saigi-Rubio F, Borges do Nascimento 1J, Robles N, Ivanovska K, Katz C, Azzopardi-Muscat N, et a. The current status
of telemedicine technology use across the World Health Organization European Region: an overview of systematic reviews.
JMed Internet Res. Oct 27, 2022;24(10):e40877. [FREE Full text] [doi: 10.2196/40877] [Medline: 36301602]

Labiris G, Panagiotopoulou E-K, Kozobolis VP. A systematic review of teleophthalmological studiesin Europe. Int J
Ophthalmol. Feb 18, 2018;11(2):314-325. [FREE Full text] [doi: 10.18240/ij0.2018.02.22] [Medline: 29487825]

RajaM, Bjerkan J, Kymre |G, Galvin KT, Uhrenfeldt L. Telehealth and digital developmentsin society that persons 75
yearsand older in European countries have been part of: ascoping review. BMC Health Serv Res. Oct 26, 2021;21(1):1157.
[FREE Full text] [doi: 10.1186/s12913-021-07154-0] [Medline: 34696789]

Dhyani VS, Krishnan JB, Mathias EG, Hossain MM, Price C, Gudi N, et a. Barriers and facilitators for the adoption of
telemedicine services in low-income and middle-income countries: arapid overview of reviews. BMJ Innov. May 11,
2023;9(4):215-225. [doi: 10.1136/bmjinnov-2022-001062]

Albon D, Van Citters AD, Ong T, Dieni O, Dowd C, Willis A, et a. Telehealth use in cystic fibrosis during COVID-19:
Association with race, ethnicity, and socioeconomic factors. J Cyst Fibros. Dec 2021;20 Suppl! 3:49-54. [FREE Full text]
[doi: 10.1016/j.jcf.2021.09.006] [Medline: 34930543]

Haynes SC, Kompala T, Neinstein A, Rosenthal J, Crossen S. Disparitiesin telemedicine use for subspecialty diabetes care
during COVID-19 shelter-in-place orders. J Diabetes Sci Technol. Sep 14, 2021;15(5):986-992. [FREE Full text] [doi:
10.1177/1932296821997851] [Medline: 33719622]

XueY, Liang H, Mbarika V, Hauser R, Schwager P, Kassa Getahun M. Investigating the resistance to telemedicinein
Ethiopia. Int JMed Inform. Aug 2015;84(8):537-547. [doi: 10.1016/].ijmedinf.2015.04.005] [Medline: 25991059]
Keptner KM, Heath M. The impact of resistance on telemedicine use for people with disabilities. J Telemed Telecare. Nov
28, 2023. [doi: 10.1177/1357633x231213412]

Molfenter T, Boyle M, Holloway D, Zwick J. Trends in telemedicine use in addiction treatment. Addict Sci Clin Pract.
May 28, 2015;10:14. [FREE Full text] [doi: 10.1186/s13722-015-0035-4] [Medline: 26016484]

World Health Organization. Framework for the Implementation of a Telemedicine Service. Washington, DC. World Health
Organization; 2016.

Arksey H, O'Malley L. Scoping studies: towards amethodol ogical framework. Int J Soc Res M ethodol. Feb 2005;8(1):19-32.
[doi: 10.1080/1364557032000119616]

Covidence. URL: https://www.covidence.org/ [accessed 2024-08-29]

Braun V, Clarke V. Using thematic analysisin psychology. Qual Res Psychol. Jan 2006;3(2):77-101. [doi:
10.1191/14780887060p0630a]

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et a. PRISMA Extension for Scoping Reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med. Oct 02, 2018;169(7):467-473. [EREE Full text] [doi:
10.7326/M18-0850] [Medline: 30178033]

Lee S, Begley CE, Morgan R, Chan W, Kim S. m-Health policy readiness and enabling factors: comparisons of Sub-Saharan
Africaand Organization for Economic Cooperation and Development Countries. Telemed J E Health. Nov
2018;24(11):908-921. [FREE Full text] [doi: 10.1089/tmj.2017.0278] [Medline: 29432073]

Allan J, Webster E, Chambers B, Nott S. "Thisis streets ahead of what we used to do": staff perceptions of virtual clinical
pharmacy servicesin rural and remote Australian hospitals. BMC Health Serv Res. Dec 04, 2021;21(1):1306. [FREE Full
text] [doi: 10.1186/s12913-021-07328-w] [Medline: 34863164]

https://www.jmir.org/2025/1/e65932 JMed Internet Res 2025 | vol. 27 | e65932 | p. 14

(page number not for citation purposes)


http://europepmc.org/abstract/MED/32959158
http://dx.doi.org/10.1007/s11882-020-00969-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32959158&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2020.0122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32976084&dopt=Abstract
http://dx.doi.org/10.3171/2019.8.peds1925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31653803&dopt=Abstract
https://europepmc.org/abstract/MED/38628988
http://dx.doi.org/10.7759/cureus.56308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38628988&dopt=Abstract
https://europepmc.org/abstract/MED/29963556
http://dx.doi.org/10.21037/mhealth.2018.04.03
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29963556&dopt=Abstract
https://europepmc.org/abstract/MED/32890526
https://europepmc.org/abstract/MED/32890526
http://dx.doi.org/10.1016/j.ijrobp.2020.06.053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32890526&dopt=Abstract
https://europepmc.org/abstract/MED/34900879
http://dx.doi.org/10.3389/fped.2021.784692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34900879&dopt=Abstract
http://dx.doi.org/10.1002/pbc.30125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36518026&dopt=Abstract
https://www.jmir.org/2022/10/e40877/
http://dx.doi.org/10.2196/40877
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36301602&dopt=Abstract
https://europepmc.org/abstract/MED/29487825
http://dx.doi.org/10.18240/ijo.2018.02.22
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29487825&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-021-07154-0
http://dx.doi.org/10.1186/s12913-021-07154-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34696789&dopt=Abstract
http://dx.doi.org/10.1136/bmjinnov-2022-001062
https://linkinghub.elsevier.com/retrieve/pii/S1569-1993(21)01407-7
http://dx.doi.org/10.1016/j.jcf.2021.09.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34930543&dopt=Abstract
https://europepmc.org/abstract/MED/33719622
http://dx.doi.org/10.1177/1932296821997851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33719622&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2015.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25991059&dopt=Abstract
http://dx.doi.org/10.1177/1357633x231213412
https://ascpjournal.biomedcentral.com/articles/10.1186/s13722-015-0035-4
http://dx.doi.org/10.1186/s13722-015-0035-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26016484&dopt=Abstract
http://dx.doi.org/10.1080/1364557032000119616
https://www.covidence.org/
http://dx.doi.org/10.1191/1478088706qp063oa
https://www.acpjournals.org/doi/abs/10.7326/M18-0850?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178033&dopt=Abstract
https://europepmc.org/abstract/MED/29432073
http://dx.doi.org/10.1089/tmj.2017.0278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29432073&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-021-07328-w
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-021-07328-w
http://dx.doi.org/10.1186/s12913-021-07328-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34863164&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Lietd

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Vakkalanka JP, Nataliansyah MM, Merchant KA, Mack LJ, Parsons S, Mohr NM, et al. Telepsychiatry services across an
emergency department network: A mixed methods study of the implementation process. Am JEmerg Med. Sep
2022;59:79-84. [doi: 10.1016/j.8em.2022.06.053] [Medline: 35810736]

Wubante SM, Nigatu AM, Jemere AT. Health professional s readiness and its associated factors to implement Telemedicine
system at private hospitals in Amhara region, Ethiopia 2021. PLoS One. Sep 29, 2022;17(9):e0275133. [EREE Full text]
[doi: 10.1371/journal.pone.0275133] [Medline: 36174016]

Ashley C, Williams A, Dennis S, Mclnnes S, Zwar NA, Morgan M, et al. Telehealth’s future in Australian primary health
care: aqualitative study exploring lessons learnt from the COVID-19 pandemic. BJGP Open. Feb 07,
2023;7(2):BIGP0.2022.0117. [doi: 10.3399/bjgpo.2022.0117]

Moroz I, Archibald D, Breton M, Cote-Boileau E, Crowe L, Horsley T, et al. Key factors for national spread and scale-up
of an eConsult innovation. Health Res Policy Syst. Jun 03, 2020;18(1):57. [FREE Full text] [doi:
10.1186/s12961-020-00574-0] [Medline: 32493357]

Banbury A, Smith AC, MehrotraA, PageM, Caffery LJ. A comparison study between metropolitan and rural hospital-based
telehealth activity to inform adoption and expansion. J Telemed Telecare. Mar 26, 2021;29(7):540-551. [doi:
10.1177/1357633x21998201]

Cui F, MaQ, He X, Zhai Y, Zhao J, Chen B, et a. Implementation and application of telemedicinein China: cross-sectional
study. IMIR Mhealth Uhealth. Oct 23, 2020;8(10):e18426. [FREE Full text] [doi: 10.2196/18426] [Medline: 33095175]
Berry CA, Kwok L, Gofine M, Kaufman M, Williams DA, Terlizzi K, et al. Utilization and staff perspectives on an
on-demand telemedicine model for people with intellectual and developmental disabilities who reside in certified group
residences. Telemed Rep. Aug 01, 2023;4(1):204-214. [EREE Full text] [doi: 10.1089/tmr.2023.0024] [Medline: 37529771]
Zailani S, Gilani MS, Nikbin D, Iranmanesh M. Determinants of telemedicine acceptance in selected public hospitalsin
Malaysia: clinica perspective. JMed Syst. Sep 20, 2014;38(9): 111. [doi: 10.1007/s10916-014-0111-4] [Medline: 25038891]
Alami H, Gaghon MP, Wootton R, Fortin JP, Zanaboni P. Exploring factors associated with the uneven utilization of
telemedicine in Norway: a mixed methods study. BMC Med Inform Decis Mak. Dec 28, 2017;17(1):180. [FREE Full text]
[doi: 10.1186/s12911-017-0576-4] [Medline: 29282048]

Jennett P, Yeo M, Pauls M, Graham J. Organizational readiness for telemedicine: implications for success and failure. J
Telemed Telecare. Dec 01, 2003;9 Suppl 2(2_suppl):S27-S30. [doi: 10.1258/135763303322596183] [Medline: 14728753]
Khodadad-Saryazdi A. Exploring the telemedicine implementation challenges through the process innovation approach:
A case study research in the French healthcare sector. Technovation. 2021:A. [FREE Full text] [doi:
10.1016/j.technovation.2021.102273]

Broens THF, Huis IVRMHA, Vollenbroek-Hutten MMR, Hermens HJ, van HAT, Nieuwenhuis LIM. Determinants of
successful telemedicine implementations: a literature study. J Telemed Telecare. Jun 2007;13(6):303-309. [doi:
10.1258/135763307781644951] [Medline: 17785027]

Sagaro GG, Battineni G, Amenta F. Barriers to sustainable telemedicine implementation in Ethiopia: a systematic review.
Telemed Rep. Nov 01, 2020;1(1):8-15. [FREE Full text] [doi: 10.1089/tmr.2020.0002] [Medline: 35722252]

Scott Kruse C, Karem P, Shifflett K, Vegi L, Ravi K, Brooks M. Evaluating barriers to adopting telemedicine worldwide:
A systematic review. J Telemed Telecare. Jan 2018;24(1):4-12. [FREE Full text] [doi: 10.1177/1357633X 16674087]
[Medline: 29320966]

SalibaV, Legido-Quigley H, Hallik R, Aaviksoo A, Car J, McKee M. Telemedicine across borders: a systematic review
of factors that hinder or support implementation. Int JMed Inform. Dec 2012;81(12):793-809. [doi:
10.1016/j.ijmedinf.2012.08.003] [Medline: 22975018]

Elkefi S, Layeb S. Telemedicine' sfuturein the post-Covid-19 era, benefits, and challenges: amixed-method cross-sectional
study. Behav Inf Technol. Oct 26, 2022;42(15):2639-2653. [doi: 10.1080/0144929x.2022.2137060]

Onsongo S, Kamotho C, Rinke de Wit TF, Lowrie K. Experiences on the utility and barriers of telemedicine in healthcare
delivery in Kenya. Int J Telemed Appl. May 3, 2023;2023:1487245-1487210. [FREE Full text] [doi: 10.1155/2023/1487245]
[Medline: 37180825]

LeBrasA, ZarcaK, Mimouni M, Durand-Zaleski 1. Implementing technol ogies: assessment of telemedicine experiments
in the Paris region: reasons for success or failure of the evaluations and of the deployment of the projects. Int JEnviron
Res Public Health. Feb 09, 2023;20(4):3031. [FREE Full text] [doi: 10.3390/ijerph20043031] [Medline: 36833723]
Nduka SO, Nwaodu MA, Nduka 1J. Telepharmacy servicesin adeveloping country: Nigerian community pharmacists and
patients' perspectives on the clinical benefits, cost, and challenges. Telemed J E Health. Aug 01, 2023;29(8):1238-1251.
[doi: 10.1089/tmj.2022.0385] [Medline: 36594935]

Khalid A, Dong Q, Chuluunbaatar E, Haldane V, Durrani H, Wei X. Implementation science perspectives on implementing
telemedicine interventions for hypertension or diabetes management: scoping review. JMed Internet Res. Mar 14,
2023;25:e42134. [FREE Full text] [doi: 10.2196/42134] [Medline: 36917174]

Li W, LiuW, Liu S, Li J, Wang W, Li K. Perceptions of patients with chronic obstructive pulmonary disease towards
telemedicine: A qualitative systematic review. Heart Lung. Sep 2021;50(5):675-684. [doi: 10.1016/j.hrtIng.2021.03.081]
[Medline: 34107391]

https://www.jmir.org/2025/1/e65932 JMed Internet Res 2025 | vol. 27 | e65932 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.ajem.2022.06.053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35810736&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0275133
http://dx.doi.org/10.1371/journal.pone.0275133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36174016&dopt=Abstract
http://dx.doi.org/10.3399/bjgpo.2022.0117
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-020-00574-0
http://dx.doi.org/10.1186/s12961-020-00574-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32493357&dopt=Abstract
http://dx.doi.org/10.1177/1357633x21998201
https://mhealth.jmir.org/2020/10/e18426/
http://dx.doi.org/10.2196/18426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33095175&dopt=Abstract
https://europepmc.org/abstract/MED/37529771
http://dx.doi.org/10.1089/tmr.2023.0024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37529771&dopt=Abstract
http://dx.doi.org/10.1007/s10916-014-0111-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25038891&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0576-4
http://dx.doi.org/10.1186/s12911-017-0576-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29282048&dopt=Abstract
http://dx.doi.org/10.1258/135763303322596183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14728753&dopt=Abstract
https://doi.org/10.1016/j.technovation.2021.102273
http://dx.doi.org/10.1016/j.technovation.2021.102273
http://dx.doi.org/10.1258/135763307781644951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17785027&dopt=Abstract
https://europepmc.org/abstract/MED/35722252
http://dx.doi.org/10.1089/tmr.2020.0002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35722252&dopt=Abstract
http://libproxy.txstate.edu/login?url=http://search.ebscohost.com/login.aspx?direct=true&db=edswsc&AN=000419868900002&site=eds-live&scope=site
http://dx.doi.org/10.1177/1357633X16674087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29320966&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2012.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22975018&dopt=Abstract
http://dx.doi.org/10.1080/0144929x.2022.2137060
https://doi.org/10.1155/2023/1487245
http://dx.doi.org/10.1155/2023/1487245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37180825&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph20043031
http://dx.doi.org/10.3390/ijerph20043031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36833723&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2022.0385
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36594935&dopt=Abstract
https://www.jmir.org/2023//e42134/
http://dx.doi.org/10.2196/42134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36917174&dopt=Abstract
http://dx.doi.org/10.1016/j.hrtlng.2021.03.081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34107391&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Lietd

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

85.

86.

Tabaeeian RA, Hajrahimi B, Khoshfetrat A. A systematic review of telemedicine systems use barriers: primary health care
providers perspective. J Sci Technol Policy Manag. Dec 22, 2022;15(3):610-635. [doi: 10.1108/jstpm-07-2021-0106]
Luciano E, Mahmood MA, Mansouri Rad P. Telemedicine adoption issues in the United States and Brazil: Perception of
healthcare professionals. Health Informatics J. Dec 19, 2020;26(4):2344-2361. [FREE Full text] [doi:
10.1177/1460458220902957] [Medline: 32072843]

Ray KN, Felmet KA, Hamilton MF, Kuza CC, Saladino RA, Schultz BR, et al. Clinician attitudes toward adoption of
pediatric emergency telemedicine in rural hospitals. Pediatr Emer Care. 2017;33(4):250-257. [doi:
10.1097/pec.0000000000000583]

Casillas A, Valdovinos C, Wang E, Abhat A, Mendez C, Gutierrez G, et al. Perspectives from leadership and frontline staff
on telehealth transitions in the Los Angeles safety net during the COVI1D-19 pandemic and beyond. Front Digit Health.
Aug 9, 2022;4:944860. [FREE Full text] [doi: 10.3389/fdgth.2022.944860] [Medline: 36016601]

Theis RP, Dorbu JI, Mavrodieva ME, Guerrero RA, Wright SE, Donahoo WT, et a. Telehealth implementation response
to COVID-19inthe OneFloridat clinical research network: perspectives of clinicians and health systems|eaders. Telemed
JE Hedlth. Jan 26, 2024;30(1):268-277. [doi: 10.1089/tmj.2023.0029] [Medline: 37358611]

Harst L, Timpel B, Otto L, Richter P, Wollschlaeger B, Winkler K, et al. Identifying barriersin telemedicine-supported
integrated care research: scoping reviews and qualitative content analysis. JPublic Health (Berl). Apr 09, 2019;28(5):583-594.
[doi: 10.1007/s10389-019-01065-5]

Adler-Milstein J, Mehrotra A. Paying for digital health care — problems with the fee-for-service system. N Engl J Med.
Sep 02, 2021;385(10):871-873. [doi: 10.1056/nejmp2107879]

Bajowala SS, Milosch J, Bansal C. Telemedicine pays: billing and coding update. Curr Allergy Asthma Rep. Jul 27,
2020;20(10):60. [FREE Full text] [doi: 10.1007/s11882-020-00956-y] [Medline: 32715353]

Tuckson RV, Edmunds M, Hodgkins ML. Telehealth. N Engl JMed. Oct 19, 2017;377(16):1585-1592. [doi:
10.1056/nejmsr1503323]

Zhao M, Hamadi H, Haley DR, Xu J, White-Williams C, Park S. Telehealth: advances in aternative payment models.
Telemed J E Health. Dec 2020;26(12):1492-1499. [doi: 10.1089/tm].2019.0294] [Medline: 32101100]

Xiao G, Xu H. Analysis and enlightenment of Medicare payment Internet+medical service policy in America. Soft Sci
Health. 2022;36(8):90-96. This is a Chinese language article. [doi: 10.3969/].issn.1003-2800.2022.08.018]

Moffatt J, Eley DS. Barriersto the up-take of telemedicinein Australia- aview from providers. Rural Remote Health. Feb
10, 2011. [doi: 10.22605/rrh1581]

Hansen RN, Saour BM, Serafini B, Hannaford B, Kim L, Kohno T, et a. Opportunities and barriers to rural telerobotic
surgical health care in 2021: report and research agenda from a stakehol der workshop. Telemed J E Health. Jul 01,
2022;28(7):1050-1057. [FREE Full text] [doi: 10.1089/tmj.2021.0378] [Medline: 34797741]

Crotty BH, Hyun N, Polovneff A, Dong Y, Decker MC, Mortensen N, et al. Analysis of clinician and patient factors and
completion of telemedicine appointments using video. JAMA Netw Open. Nov 01, 2021;4(11):e2132917. [FREE Full text]
[doi: 10.1001/jamanetworkopen.2021.32917] [Medline: 34735013]

Wade VA, Eliott JA, Hiller JE. A qualitative study of ethical, medico-legal and clinical governance mattersin Australian
telehealth services. J Telemed Telecare. Mar 20, 2012;18(2):109-114. [doi: 10.1258/tt.2011.110808] [Medline: 22267306]
Té&Sinova JK, Dobiasova K, Dusek Z, TobiaSova A. Development of telemedicine in the Czech Republic from patients and
other key stakeholders' perspective. Front Public Health. Oct 23, 2023;11:1202182. [FREE Full text] [doi:
10.3389/fpubh.2023.1202182] [Medline: 37937075]

Gutierrez J, Moeckli J, McAdams N, Kaboli PJ. Perceptions of telehospitalist services to address staffing needsin rura
and low complexity hospitals in the Veterans Health Administration. J Rural Health. Jun 15, 2020;36(3):355-359. [doi:
10.1111/jrh.12403] [Medline: 31840307]

Nyoni T, Evers EC, Pérez M, Jeffe DB, Fritz SA, Colditz GA, et a. Perceived barriers and facilitators to the adoption of
telemedicine infectious diseases consultations in southeastern Missouri hospitals. J Telemed Telecare. Jan 19,
2023;30(9):1462-1474. [doi: 10.1177/1357633x221149461]

Gao J, Fan C, Chen B, Fan Z, Li L, Wang L, et al. Telemedicine is becoming an increasingly popular way to resolve the
unegual distribution of healthcare resources: evidence from China. Front Public Health. Jul 6, 2022;10:916303. [FREE Full
text] [doi: 10.3389/fpubh.2022.916303] [Medline: 35874991]

Parmar P, Mackie D, Varghese S, Cooper C. Use of telemedicine technologies in the management of infectious diseases:
areview. Clin Infect Dis. Apr 01, 2015;60(7):1084-1094. [doi: 10.1093/cid/ciu1143] [Medline: 25516192]

Butzner M, Cuffee Y. Telehealth interventions and outcomes across rural communities in the United States: narrative
review. JMed Internet Res. Aug 26, 2021;23(8):€29575. [FREE Full text] [doi: 10.2196/29575] [Medline: 34435965]
Hirko K, Kerver J, Ford S, Szafranski C, Beckett J, Kitchen C, et a. Telehealth in response to the COVID-19 pandemic:
Implicationsfor rural health disparities. JAm Med Inform Assoc. Nov 01, 2020;27(11):1816-1818. [ FREE Full text] [doi:
10.1093/jamia/ocaal56] [Medline: 32589735]

Graves J, Abshire D, Amiri S, Mackel prang J. Disparitiesin technology and broadband internet access across rurality. Fam
Community Health. 2021;44(4):257-265. [doi: 10.1097/fch.0000000000000306] [Medline: 34269696]

https://www.jmir.org/2025/1/e65932 JMed Internet Res 2025 | vol. 27 | e65932 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1108/jstpm-07-2021-0106
https://journals.sagepub.com/doi/abs/10.1177/1460458220902957?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458220902957
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32072843&dopt=Abstract
http://dx.doi.org/10.1097/pec.0000000000000583
https://europepmc.org/abstract/MED/36016601
http://dx.doi.org/10.3389/fdgth.2022.944860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36016601&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2023.0029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37358611&dopt=Abstract
http://dx.doi.org/10.1007/s10389-019-01065-5
http://dx.doi.org/10.1056/nejmp2107879
http://europepmc.org/abstract/MED/32715353
http://dx.doi.org/10.1007/s11882-020-00956-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32715353&dopt=Abstract
http://dx.doi.org/10.1056/nejmsr1503323
http://dx.doi.org/10.1089/tmj.2019.0294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32101100&dopt=Abstract
http://dx.doi.org/10.3969/j.issn.1003-2800.2022.08.018
http://dx.doi.org/10.22605/rrh1581
https://europepmc.org/abstract/MED/34797741
http://dx.doi.org/10.1089/tmj.2021.0378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34797741&dopt=Abstract
https://europepmc.org/abstract/MED/34735013
http://dx.doi.org/10.1001/jamanetworkopen.2021.32917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34735013&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2011.110808
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22267306&dopt=Abstract
https://europepmc.org/abstract/MED/37937075
http://dx.doi.org/10.3389/fpubh.2023.1202182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37937075&dopt=Abstract
http://dx.doi.org/10.1111/jrh.12403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31840307&dopt=Abstract
http://dx.doi.org/10.1177/1357633x221149461
https://europepmc.org/abstract/MED/35874991
https://europepmc.org/abstract/MED/35874991
http://dx.doi.org/10.3389/fpubh.2022.916303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35874991&dopt=Abstract
http://dx.doi.org/10.1093/cid/ciu1143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25516192&dopt=Abstract
https://www.jmir.org/2021/8/e29575/
http://dx.doi.org/10.2196/29575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34435965&dopt=Abstract
https://europepmc.org/abstract/MED/32589735
http://dx.doi.org/10.1093/jamia/ocaa156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32589735&dopt=Abstract
http://dx.doi.org/10.1097/fch.0000000000000306
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34269696&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Lietd

87. Prieger JE. The broadband digital divide and the economic benefits of mobile broadband for rural areas. Telecommun
Policy. Jul 2013;37(6-7):483-502. [doi: 10.1016/j.telpol.2012.11.003]

88. ClureC, Sheeder J, Teal S, Cohen R. Telemedicine to improve reproductive health care for rural Coloradans: Perceptions
of interest and access. J Rural Health. Jan 13, 2023;39(1):172-178. [doi: 10.1111/jrh.12697] [Medline: 35829619]

Abbreviations
ICT: information and communication technology

Edited by A Mavragani; submitted 30.08.24; peer-reviewed by K Baudin, C McCabe; comments to author 19.12.24; revised version
received 07.01.25; accepted 04.02.25; published 05.03.25

Please cite as:

Li X, Huang L, Zhang H, Liang Z

Enabling Telemedicine From the System-Level Perspective: Scoping Review
J Med Internet Res 2025;27:€65932

URL: https://mww.jmir.org/2025/1/e65932

doi: 10.2196/65932

PMID: 40053725

©Xuezhu Li, Lifeng Huang, Hui Zhang, Zhanming Liang. Originaly published in the Journal of Medical Internet Research
(https://www.jmir.org), 05.03.2025. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly
cited. The complete bibliographicinformation, alink to the original publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2025/1/e65932 JMed Internet Res 2025 | vol. 27 | e65932 | p. 17
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1016/j.telpol.2012.11.003
http://dx.doi.org/10.1111/jrh.12697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35829619&dopt=Abstract
https://www.jmir.org/2025/1/e65932
http://dx.doi.org/10.2196/65932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40053725&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

