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Abstract

Introduction and objective: Studies on telemedicine have shown success in reducing the geographical and time obstacles
incurred in the receipt of care in traditional modalities with the same or greater effectiveness; however, there are several
barriers that need to be addressed in order for telemedicine technology to spread. The aim of this review is to evaluate barriers
to adopting telemedicine worldwide through the analysis of published work.

Methods: The authors conducted a systematic literature review by extracting the data from the Cumulative Index of Nursing
and Allied Health Literature (CINAHL) and PubMed (MEDLINE) research databases. The reviewers in this study analysed 30
articles (nine from CINAHL and 21 from Medline) and identified barriers found in the literature. This review followed the
checklist from Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2009. The reviewers organized
the results into one table and five figures that depict the data in different ways, organized by: barrier, country-specific barriers,
organization-specific barriers, patient-specific barriers, and medical-staff and programmer-specific barriers.

Results: The reviewers identified 33 barriers with a frequency of 100 occurrences through the 30 articles. The study identified
the issues with technically challenged staff (11%), followed by resistance to change (8%), cost (8%), reimbursement (5%), age of
patient (5%), and level of education of patient (5%). All other barriers occurred at or less than 4% of the time.

Discussion and conclusions: Telemedicine is not yet ubiquitous, and barriers vary widely. The top barriers are technology-
specific and could be overcome through training, change-management techniques, and alternating delivery by telemedicine and
personal patient-to-provider interaction. The results of this study identify several barriers that could be eliminated by focused
policy. Future work should evaluate policy to identify which one to lever to maximize the results.
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Introduction telehealth.! WHO identifies some common elements that
telemedicine should include: providing some sort of clinical
support, overcoming a barrier of proximity, using some sort
This review uses the definition of telehealth from the of information and communications technology, and for the

Rationale

World Health Organization (WHO): overall benefit of the patient.'

The topic of using telemedicine to address world health
The delivery of health care services, where distance is a issues warrants study, as does the identification of barriers
critical factor, by all health care professionals using infor- to adoption and possible mechanisms to overcome those
mation and communication technologies for the exchange barriers. telemedicine increases access to general and spe-
of valid information for diagnosis, treatment and preven- cialized healthcare services, delivers care to rural areas,
tion of disease and injuries, research and evaluation, and offers providers greater flexibility in scheduling, and saves
for the continuing education of health care providers, all patients’ time and money in seeking care. A recent study
in the interests of advancing the health of individuals and conducted in the US Department of Veterans Affairs found

their communities.'

For the purposes of our systematic review, this definition Texas State University, Texas, USA
defines our topic and identifies the key terms for a literature c gi h
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that delivering care through telemedicine saves the patient
an average of 145 miles and 142 minutes per visit.> A tele-
neurology study showed that patients were saved, on aver-
age, two hours of travel time and US$70 per visit.> An
orthopaedic study showed a total savings of
US$5,538,120 for 921 patients living in remote areas over
5.5 years.* Studies in developing countries bridge proximal
boundaries through the use of text messages for prenatal
and post-partum care in Africa.>® Barriers to adopt tele-
medicine remain in both developed and developing coun-
tries and unnecessarily slow its diffusion. Developing
countries may also struggle with the implementation of
technology, such as high-speed Internet." The global diffu-
sion of telemedicine can provide many advantages to both
providers and patients, but barriers exist. Other studies
have examined barriers in specific countries and regions,
but not in the last several years, and not a comparison
on an international level.”®

Objective

The objective of this study is to examine the various chal-
lenges faced in implementing telemedicine among several
different countries to identify any new trends compared
with similar studies from several years past. What are
the principal barriers to the adoption of telemedicine?
What countries are experiencing barriers? Which barriers are
unique to some groups in the healthcare industry? Is there
public policy that could help overcome these barriers? Our
review aims to record the most frequently faced challenges
and the efforts to overcome those challenges.

Methods

We conducted a systematic review of the literature by
extracting data from the Cumulative Index of Nursing
and Allied Health Literature (CINAHL) and PubMed
(MEDLINE) research databases. Searches were performed
between 6 and 10 June 2016. The keywords used for the
research in this study were barriers, adoption, implementa-
tion, telemedicine, tele care, telecare, tele health, telehealth,
mobile health, mHealth, m-Health, eHealth, and e-Health.
The terms used in the searches were slightly different
between the two databases, primarily because the two data-
bases index differently. Figure 1 illustrates the search pro-
cess with inclusion and exclusion criteria. As depicted, the
exact search phrase in CINAHL was ‘((Barriers) AND
(Adoption OR Implementation)) AND (“Telemedicine”
OR ““Tele care” OR “Mobile health” OR “‘eHealth” OR
“mhealth” OR  “m-health” OR “e-health” OR
“Telecommunication” OR “‘telehealth” OR ““Self care”)’.
In PubMed (MEDLINE), all the sub-terms used in the
CINAHL search were already nested under telemedicine
in the PubMed Medical Subject Headings (MeSH) of tele-
medicine. Boolean operators and quotation marks were
used in the search process to capture variations in the lexi-
con and to identify the desired intersection of telemedicine
and barriers.

When the above-mentioned keywords were used, 226
articles from CINAHL Complete and 241 articles from
PubMed were obtained. The articles were filtered using
the publication dates ranging from the year 2011 to
2016 to evaluate the most recent barriers in implementing
telemedicine and telehealth. The inclusion criteria used for
PubMed were: free full-text, English language, and
humans, focusing mainly on articles from MEDLINE.
The inclusion criteria from the CINAHL-Complete data-
base were: full text, English language, humans, academic
journals, and references available. We excluded
MEDLINE from CINAHL complete because the search
criteria for PubMed included only MEDLINE articles.
After applying the filters to both the PubMed and
CINAHL Complete databases, the search was narrowed
down to 56 and 10 articles, respectively. A literature
matrix was created to list all the articles; the articles
were then divided between reviewers so that at least two
reviewers screened each abstract. Reviewers used a
spreadsheet to compile their recommendations on whether
the article was germane to this review, and a consensus
meeting was called to share notes. Articles deemed not
germane by at least two reviewers were excluded, and
the articles for which the authors’ recommendations con-
flicted were discussed to reach consensus. The references
from the remaining articles were visually scanned to iden-
tify common studies that were not already captured. This
process added one additional article. Through our pro-
cess, 30 articles were selected for the systematic literature
review. These 30 articles were divided between the
reviewers so that at least two reviewers read each article
and made notes to identify barriers. A second consensus
meeting was called to compare notes and to reach agree-
ment on the barriers identified. We identified barriers
by country and organized them into several bar charts
organized by frequency of occurrence in the literature.

Results

We reviewed 30 articles related to the significant barriers
to implementing telemedicine around the world.”*® Our
results are tabulated in Table 1. The articles were diverse
and originated from a variety of countries, but reviewers
identified similarities between barriers listed in multiple
countries.

Table 1 enumerates the barriers identified by the
reviewers and the countries of origin from the study.
Reviewers used similar terminology across studies to high-
light similarities across countries. A total of 33 barriers
mentioned a total of 100 times, stemming from studies in
seven areas of the world, were identified.” >

Figure 2 graphically organizes the countries/continents
of origin by frequency of occurrence in the literature.
A preponderance of the literature stems from the USA
(40%),”?° followed by Europe (33%),>' 3" Australia
(10%),*" 3% Africa (6%),>**° the Middle East (6%),*%%’
and India (3%).*® Numbers do not sum to 100% because
of rounding.
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Figure |. Literature search with inclusion and exclusion criteria.

Figure 3 organizes the barriers listed in order of fre-
quency. The authors categorized these as organizational
barriers, and across 14 unique barriers they account for
37% of the total frequency of occurrences of barriers
listed. Several of the barriers listed were only mentioned
once in the literature. The barriers of cost and reimburse-
ment are similar, and together these account for 13% of
the barriers listed.”!%1619:21:30.33.36 Gimilarly, the barriers
of legal liability, privacy and confidentiality concerns, and
security of data are similar, and together these account for
11% of the barriers listed.”!%16-18:19:21.30.36 The only other
barriers that seemed to relate to one another among the
organizational barriers were efficiency and work-
flow.??2*3 Together, these accounted for 5% of the
barriers mentioned. The last 7% of barriers listed were
effectiveness, outdated equipment, rural setting, profit
status, organization size, teaching status, and lack of imple-
mentation models.>'%43%36

Figure 4 organizes the barriers listed in order of fre-
quency. The authors categorized these as patient barriers,
and across 11 unique barriers they account for 29% of the
total frequency of barriers listed. The age of the patient

and level of education each accounted for five out of the
29 patient barriers (17%).'12%?226272% The [imit of
eHealth or computer literacy, bandwidth of dwelling,
and a state of wunawareness of the existence of sev-
eral telemedicine products and services each accounted
for four of the 29 patient barriers
(14%).12:15:16.19.21.23.28-30.32.37 The  high expectation of
users accounted for two of the 29 patient barriers
(7%).2*% The remaining five barriers were only men-
tioned once, but together these account for a total of
17% of the patient barriers listed.''?%%

The remaining eight barriers depicted in Figure 5 were
categorized by staff (5 out of 8, 62%) and computer pro-
grammers (3 out of 8, 38%), and across these eight unique
barriers, together, these accounted for 34% of the total
frequency of barriers listed. By a wide margin, the barrier
most often cited is the [limitations of a technically
challenged staff (11% of all barriers),”!%:16:17:24.31.33.34.36-38
followed by resistance to change (8% of all bar-
riers).!319-22:24.31.33.34.36 1 jeopging issues is a significant
barrier because countries and states within countries all
require individual licensing requirements. Despite this
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Table I. Results of analysis.

Author(s)

Barriers

Country of origin

Molfenter et al.?

Petersen and DeMuro'®

Kontos et al."

. 12
Levine et al.

Adler et al.'?

Kahn et al.'

Rutledge et al.'

LeRouge and Garfield'®

Mohr et al.'”

Cherney and van Vuuren'®

Silva et al.'’

Young et al.?°

Ross et al.?!

Plaete et al.?2

Sanders et al.??

Mair et al.?*

May et al?®

Plaete et al.2

Ronda et al.?’

Robben et al.?®

Van Deursen and van Dijk*

Stroetmann et al.>°

Schwarz et al.%'

Lycett et al 32

Sinclair et al.>3

Medhanyie et al.>*

Bigna et al.*®

Mohammadzadeh et al.3®

El-Mahalli et al.>’

Scholl et al.3®

Cost, reimbursement, technology-challenged staff, implementation
models, confidentiality

Privacy, legal, and technically challenged staff

Age, socioeconomic status, gender, level of education

Info overload, poor design, liability issues, cost, uncertain outcomes
Resistance to change

Hospital size, profit status, teaching status, rural setting
Unawareness

Bandwidth, security, state licensing, return on investment (ROI) for
providers, resistance to change, technically challenged staff

Cost, availability of tech support, reimbursement, impersonal technology

(provider perceptions)
Licensure, reimbursement, privacy, and confidentiality
Bandwidth, resistance to change, legal, licensure, and reimbursement
Resistance to change

Organization: cost, legal, social, and ethical.
Individual: unawareness, low e-Health literacy, cost, interoperability

Workflow, resistance to change, poor design, age, level of education
User expectations, computer literacy, and privacy concerns
Resistance to change, technically challenged staff, time consuming
Interoperability, uncertainty of outcomes

Level of educational, age

Unawareness, apathy, computer literacy

Computer literacy, preference for personal communication

Age, level of education, poor e-Health literacy

Unique patient identifiers, interoperability, reimbursement, loosely
defined details surrounding telemedicine, security, legal and
regulatory limitations, cost, bandwidth

Technically challenged staff, resistance to change
Outdated hardware, bandwidth, software speed, interoperability

Resistance to change, clinician perception of impersonal care, technically

challenged staff, cost, time limitations
Technically challenged staff, resistance to change

Language barrier, some patients do not own mobile phone

Resistance to change, technically challenged staff, cost, interoperability,

infrastructure, privacy and data security, quality of health services,
battery life

Unawareness, technically challenged staff, poor design, use of
store-and-forward

Poor design, high expectations of users, technically challenged staff

USA

USA
USA
USA
USA
USA
USA
USA

USA

USA
USA
USA
UK

UK

UK

UK

UK

Belgium
Netherlands
Netherlands
Netherlands

Europe

Australia
Australia
Australia

Ethiopia
Africa
Iran

Saudi Arabia

India

This table enumerates the barriers identified by the authors and the countries of origin from the study.

significant challenge, this barrier only accounted for 3%
of all barriers.'®'"®? Perception of impersonal care and
information overload were mentioned twice'”* and
once,'? respectively. The last three barriers seemed to
be unique to the programmers. Issues of interoperability
(4% of all barriers),?=%3%3¢ poor application design (3%
of all barriers),'****’and language barriers (2% of all
barriers)®>>** all accounted for 9% of all the occurrences
of barriers listed in the literature.

Computer or eHealth literacy were listed as the main
barrier to adopting telemedicine in several countries such
as the UK and the Netherlands.?' #>?7?? Specifically men-
tioned in several articles was the lack of available high-
speed  bandwidth,'®"*3%3? issues with application
design,'****" and overall interoperability continues to be
a concern because of so many standards adopted at differ-
ent rates by disparate countries.?>****3¢ Additionally,
having the right equipment was also a significant barrier
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Figure 2. Frequency of barriers by country.

This figure graphically organizes the barriers listed for each country in order of frequency from the literature. The authors categorized these
by country or continent. The numbers in each bar correspond to the reference number of the article which also aligns with the order in the
References section. A preponderance of the literature stems from the USA (40%), followed by Europe (33%), Australia (10%), Africa (9%), the

Middle East (6%), and India (3%).
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Figure 3. Frequency of barriers for organizations.

This figure graphically organizes the barriers listed in order of frequency. The authors categorized these as organizational barriers to the
adoption of telemedicine. The numbers in each bar correspond to the reference number of the article which also aligns with the order in the

References section

listed.?3¢ Age-related barriers''2*?>26-% exist due to lack
of exposure to and training in the new technology.
Providers’ perceptions that telemedicine would not be per-
sonal care®® were complemented by patients’ preferences
for personal communication.'”*

Resistance to change was a significant barrier,'¢3!-3
and this is exacerbated by the high coss®'%!7-21:30:33:36 of
the technology and the lack of reimbursements available
for care delivered through telemedicine.”!”'®-*° Providers
who made the investment in telemedicine were concerned
about reimbursement and receiving a return on their

investment. Telemedicine requires significant changes to
the existing workflows and many staff and providers
have to invest time in training new workflows and tech-
niques, and this affects both efficiency**** and effectiveness
of the care.'?%>3°

Confidentiality and privacy issues comprised the barrier
topic for 11% of the articles reviewed.’'%:!6-18:19.21.30.36
Issues include breach of personal health information
that can occur on unsecured networks, as well as unlocked
and unencrypted hardware that can be accessed by third
parties. Patient’s lack of wunderstanding regarding
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Figure 4. Frequency of barriers for patients.

This figure graphically organizes the barriers listed in order of frequency. The authors categorized these as patient barriers to the adoption of
telemedicine. The numbers in each bar correspond to the reference number of the article which also aligns with the order in the References

section.
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Figure 5. Frequency of barriers for staff and programmers.

This figure graphically organizes the barriers listed in order of frequency. The authors categorized these as staff and programmer barriers to
the adoption of telemedicine. The programmer barriers are the last three on the right. The numbers in each bar correspond to the reference
number of the article which also aligns with the order in the References section.

telemedicine security can make them resistant to adoption.
This issue was listed as a concern in the major developed
countries such as the US and the UK.

A problem to the US and Canada is state licensing
limitations, which prevents an out-of-state physician to
treat another patient through telemedicine.'®'8

Discussion
Concise summary of main findings

In this review, we identified the common barriers faced by
disparate countries at different points on a spectrum of
technological maturity, such as convincing leadership

that telemedicine is a solid investment, convincing pro-
viders that telemedicine is an effective way to treat
patients, getting staff to accept the idea and learning stra-
tegies, and teaching patients the technological skills
required to access telemedicine.

The evidence from this review suggests that the areas
where telemedicine has proven to be an effective tool for
reaching patient populations in various countries include
telemetry, mental health, and diabetes management.'*27-3
We recommend that the policymaking bodies of each
country should consider the use of telemedicine to
bridge gaps of coverage in all geographical areas, but par-
ticularly those in rural settings. The ubiquitous presence
of high-speed bandwidth would help bridge a
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geographical gap of medical access in rural settings. If
competitive markets have failed to bring this bandwidth
and equipment to these communities, then the respective
governments should consider implementing policy to
cover the gap. The technology-acceptance gap in older
age groups is congruent with the patients’ preferences;
therefore, public policy may not be able to help in this
area. Providers should accept this preference and wait
for new-technology acceptance through the aging popula-
tion. The countries that listed provider resistance include
Ethiopia, UK, Australia, US, and Iran.'’?*3!34
Incentives should be considered to encourage participa-
tion in telemedicine modalities of care. Incentives can
take the form of monetary rewards, such as the US
with its ‘Meaningful Use’ criteria, or disincentives such
as fines or less-than-full reimbursement for care. Public
information efforts may help overcome this misunder-
standing of information-security mechanisms. Finally,
the US should consider resolving detriments to inter-
state commerce. The US Constitution establishes a
supremacy clause that would justify a federal removal
of this impediment.

Comparisons to other studies and divergent results

It is not new to observe the use of health information
technology for the management of chronic disease, par-
ticularly diabetes.**** Studies and reviews have identified
the effective use of health information technology in this
regard, but it is disappointing to encounter apathy on the
part of patients for managing their own disease.”’ Our
review found similar results to other studies, but we
added the international comparisons which have not
been presented previously in the peer-reviewed literature.

Strengths and limitations to this review

This review adds to a body of knowledge of telemedicine
adoption and barriers to the same by comparing the bar-
riers worldwide. This review was structured in accord-
ance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.
PRISMA is an international standard for the organiza-
tion and reporting of randomized control trials, evalua-
tions of interventions, and other types of research. It is
endorsed by five editorial organizations and more than
200 journals worlwide.41 Our review also limits the ana-
lysis to search results from two well-known research
databases, uses key terms registered with MeSH, and
uses multiple reviewers to determine the inclusion and
exclusion criteria.

The chief limitation of this study is that only five years
were examined. An objective assessment of study bias was
conducted in this review, but when articles/studies are
screened for selection criteria, human judgment can
sway the results. We controlled for this limitation through
two practices: more than one reviewer examined each art-
icle, and we held a series of consensus meetings to ensure

we were looking for the same characteristics in studies. We
called them consensus meetings because we did not end
the meetings until we reached consensus.

We conducted several consensus meetings to specific-
ally address selection bias. As a result, we expect that this
review should have a high rate of reliability. We did not
control for publication bias.

Recommendations for further research

Public policy could compensate for barriers common in
several countries, but it becomes difficult for many nations
to act in accord, particularly when monetary incentives
can differ between countries. Future research could start
with the assembly of a Delphi team to identify possible
common ground for international public policy. From the
results of the Delphi team, surveys could go out to an
international community inviting standards for interoper-
ability and universal acceptance of telemedicine as a
means to expand access to care.

Conclusions

Telemedicine is widely used in a majority of the countries
discussed as a tool to increase the access to healthcare
through the elimination of proximity from the equation
of care. However, technology barriers and lack of com-
puter literacy prevailed as a major issue in successfully
implementing telemedicine. Our research is successful in
identifying the frequency of each barrier for organiza-
tions and a variety of stakeholders (patient, medical
staff, computer programmer). Although telemedicine
shows promise in its ability to increase access and effi-
ciency, ease and acceptance of this modality of care is
necessary for its diffusion. This systematic review pro-
vides direction for public policy to intervene across inter-
national boundaries and reduce the barriers currently
experienced.
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