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Abstract
Purpose of Review Telemedicine use in dermatology, termed “teledermatology”, offers a cost-effective model to improve
healthcare efficiency and access. Only a minority of dermatology practices has integrated teledermatology into their practice
prior to COVID-19. A thorough understanding of the barriers and facilitators may promote teledermatology adoption.
Implementation science frameworks offer theoretically driven ways to assess factors affecting teledermatology implementation.
This review uses a comprehensive implementation science framework to summarize barriers and facilitators of teledermatology
implementation and appraises the quality of existing research.
Recent Findings Technological characteristics of teledermatology (e.g., user-friendliness) and factors within the outer setting
(e.g., reimbursement and legal considerations) were the most commonly reported barriers. No existing studies use a comprehensive implementation framework to identify factors influencing teledermatology implementation. Many included studies have a
risk of bias in at least two of the five study quality indices evaluated.
Summary This systematic review is the first study to summarize the existing teledermatology implementation literature into welldefined constructs from a comprehensive implementation science framework. Findings suggest future studies would benefit from
the use of an implementation framework to reduce study bias, improve result comprehensiveness, facilitate comparisons across
studies, and produce evidence-based resolutions to implementation barriers. Tools, resources, and recommendations to facilitate
the use of an implementation framework in future studies are provided.
Keywords COVID-19 . Teledermatology . Telemedicine . Dermatology

Introduction
Compared to in-person clinic visits, telemedicine reduces geographic and financial barriers to healthcare access, increases
convenience, lowers visit costs, and facilitates case triaging
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and scheduling [1–9]. Telemedicine has become particularly
important during the recent COVID-19 pandemic because it
facilitates patient monitoring while reducing transmission and
exposure risks [10]. For these reasons, many institutions in the
USA are urging for expanding telehealth implementation
[11–13].
Systematic reviews have found comparable health outcomes, feasibility, and stakeholder satisfaction between
teledermatology and in-person services [9, 14, 15] providing
support for the adoption of teledermatology. In practice however, even though dermatologists are amongst the most frequent and most studied users of telemedicine, only a minority
of dermatology practices and residency training programs
have integrated telemedicine in patient care [16–19]. This
suggests that there are challenges in the adoption of
teledermatology in real-world practices. A thorough understanding of the facilitators and barriers to teledermatology
implementation may explain why teledermatology is successfully adopted in some settings but not others [20].
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This study aims to review barriers and facilitators to
teledermatology implementation using the Consolidated
Framework for Implementation Research (CFIR) [21]. The
CFIR was developed by unifying key implementation constructs across 19 theories to build a comprehensive, “metaframework” that examines various aspects of implementation,
including technology features, characteristics of individuals,
and features of the implementation settings. The CFIR was
chosen to guide this review because of its comprehensiveness,
allowing for the categorization of diverse implementation factors across a variety of studies and healthcare settings [21–24].
One advantage of the CFIR over other comprehensive implementation frameworks [e.g., [22], is that its constructs have
been matched to a list of 73 evidence-based implementation
strategies based on expert experience and consensus [25–27].
As such, using the CFIR to categorize implementation barriers
will inform the selection of evidence-based strategies to resolve these barriers, offering great potential to move the field
of teledermatology forward.
The use of an evidence-informed implementation framework is crucial to understanding the barriers and facilitators
of teledermatology implementation because it enables the systematic and comprehensive aggregation of findings across
studies using standardized terminology [28–30]. Adopting
theory or framework in teledermatology research has implications beyond scientific understanding; it has implications for
real-world clinical practice. Without empirical foundation, attempts to adopt evidence-based practice continue to be a slow
[31], “expensive version of trial-and-error” [30], where successful implementation at one institution cannot be replicated
in another. To our knowledge, no existing work employed a
theoretical approach to review primary studies of
teledermatology implementation.
The objectives of this review are to: (1) examine the use of
theory/framework in primary studies of teledermatology implementation, and (2) characterize the reported barriers and
facilitators using a standardized taxonomy of definitions
outlined by the CFIR.

Methods
A systematic search was conducted across four databases:
MEDLINE, Cochrane Library, Cumulative Index to Nursing
and Allied Health Literature Complete, and SCOPUS. The
search strategy was developed with a research librarian and
through consulting search terms used in relevant published
review studies. Search terms were identified for three concepts: dermatology, telemedicine, and implementation facilitators and barriers. Given the rapidly evolving nature of telemedicine, only articles published on or after 2010 were
searched (see search details in the “Appendix 1” section).
We focus our search on the past decade because data from
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both national (i.e., within the USA) and global surveys suggest that teledermatology was only offered in a very limited
number of settings prior to 2010, but a steady increase in use
has been noted in the last decade [19, 32, 33].

Inclusion/Exclusion Criteria
After removing duplicates, title and abstract screening followed by full-text review were completed for all articles. Studies
included in this review met the following criteria: primary
research studies; explored technologies designed to facilitate
dermatologist-provided care; reported implementation barriers and/or facilitators in results; published in English.
Articles were excluded if they were commentaries, review
articles, or study protocols that did no report primary data;
described only technology features (e.g., algorithm) or technologies primarily used for education, prevention, or patient
reminders/monitoring; reported satisfaction, feasibility, evidence of teledermatology services but did not explore whether
these were facilitators or barriers to teledermatology practice
(these factors have also been thoroughly reviewed in other
studies) [14, 15].

Data Extraction
The Consolidated Framework for Implementation Research
was used to guide data extraction. The CFIR describes 37
constructs of implementation, which are categorized into five
major domains: intervention characteristics, outer setting, inner setting, characteristics of the individuals involved, and the
implementation process [21]. A detailed coding manual with
operationalized definitions of CFIR domains and constructs
was developed to support data extraction (see the “Appendix
2” section).
The following information was extracted from each article:
authors, year of publication, teledermatology description and
practice format (store-and-forward or live interaction), study
design, use of implementation theory, region, number of
teledermatology consultations, and number of participants.
Number of studies that reported the use of an implementation
theory was quantified. Additionally, reported barriers and facilitators were categorized into the CFIR constructs through
discussion until consensus by two reviewers (ED and EK).
The number of studies that reported barriers or facilitators
for each CFIR construct was calculated in order to identify
major factors influencing teledermatology implementation.
Studies were examined for bias using the Risk of Bias
Instrument for Cross-Sectional Surveys of Attitudes and
Practices [34]. To assess study quality, included studies were
evaluated on five quality indices, including the following:
participant sample selection, response rate, missing data, clinical relevance of the questionnaire, and reliability and validity
of questionnaire (see the “Appendix 3” section).
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Results

technology acceptance model, a model designed to assess individuals’ level of acceptance of technology (i.e.,
teledermatology). Correspondingly, these three studies had
the lowest risk of bias in the instrument reliability and validity
index of the bias analysis. In five studies, although the questionnaire used for data collection did not appear to be created
based on a theoretical model, a formal assessment of the comprehensiveness, clarity, and/or face validity of the questionnaire was conducted, which lowered these studies’ risk of bias
[42–63].

The barriers and facilitators reported across the 30 included
studies were summarized into the domains and constructs of
the CFIR model. Table 2 summarizes the major themes identified within each CFIR domain.

Theory/Framework Use

Domain 1: Intervention Characteristics

Questionnaires (20 studies, 67% of included studies) and interviews (9 studies, 30% of included studies) were the most
common methods of data collection. Only three of the thirty
studies used a theoretical implementation framework to guide
their investigation [42–60]. Each of the three studies used the

This domain describes key attributes of the teledermatology
technology and was the most commonly reported factor
influencing implementation across the included studies.21
Nineteen studies reported barriers in this domain (63%) and
25 studies reported facilitators (80%).

Barriers and Facilitators to Teledermatology
Implementation

Records identified through database searching
(n =2122)

Duplicates removed
(n = 493)

Records screened
(n = 1629)

Records excluded
(n = 1496)

Eligibility

Screening

Records after duplicates removed
(n =1629)

Full-text articles assessed
for eligibility
(n =133)

Included

Fig. 1 PRISMA flowchart for
study inclusion

Identification

The study selection process is outlined in the Preferred
Reporting Items for Systematic Reviews (PRISMA) diagram
[35] (Fig. 1). Database search resulted in 1629 unique abstracts. Full-text review was completed on 133 articles that
were included from abstract screening. Finally, 30 articles that
met inclusion criteria were included in bias evaluation and
data extraction (see the “Appendix 4” section). In total, these
studies involved at least 384 dermatologists, 509 patients, and
527 referring healthcare providers (e.g., primary care physicians, pediatricians). Most included studies were conducted in
the USA (9 studies, 30%), followed by Australia and the
Netherlands (3 studies each). The majority of included studies
(29 studies) examined implementation of store-and-forward
teledermatology. The majority of studies were found to have
risk of bias in at least two study quality indices. Characteristics
of included studies are presented in Table 1.

Studies included in
qualitative synthesis
(n = 30)

Full-text articles excluded,
(n = 103)
Reasons:
Not primary research
articles (n=50)
Did not report
facilitators/barriers (n=41)
Article was not in English
(n=7)
Technology did not
facilitate dermatologists’
care (n=5)

Healthcare provider
Healthcare provider
Healthcare provider
Healthcare provider

Healthcare provider

Healthcare provider

Healthcare provider

Healthcare provider

Healthcare provider

Healthcare provider
Healthcare provider
Healthcare provider
Healthcare provider

Healthcare provider
Healthcare provider
Healthcare provider
Healthcare provider
Healthcare provider
Healthcare provider
Mix (healthcare
provider and
patient)
Patients
Patients
Patients
Patients
Patients
Patients
Patients
Unclear
Unclear
Unclear

Armstrong (2010) [36]
van der Heijden (2014) [37]
van der Heijden (2010) [38]
Kips (2019) [39]

Delaigue (2014) [40]

Lasierra (2012) [41]

Orruño (2011) [42]

Janda (2019) [43]

Ford (2019) [44]

Manahan (2011) [45]
Kaliyadan (2013) [46]
Ludwick (2010) [47]
von Wangenheim (2019) [48]

Nakayama (2012) [49]
Spinks (2016) [50]
Armstrong (2012) [51]
Barbieri (2015) [52]
O’Toole (2017) [53]
Costello (2019) [3]
Eber (2019) [54]

a

Technology acceptance model

SAF store and forward, LI live interactive

Ariens (2017) [55]
Wu (2015) [56]
Fiks (2018) [57]
Kong (2020) [58]
Pathipati (2016) [59]
Horsham (2016) [60]
Al Quran (2015) [61]
Armstrong (2011) [62]
Walters (2018) [63]
Romero (2018) [64]

Front-end user of
teledermatology

Characteristics of included studies

First author (year)

Table 1

SAF and LI
SAF
SAF
SAF
SAF
SAF
LI
SAF and LI
Not reported
SAF and LI

SAF
SAF
SAF and LI
Not reported
SAF
SAF
Not reported

SAF
SAF
SAF
SAF

SAF

SAF

SAF

SAF

SAF

SAF
SAF
SAF
SAF

Telehealth
practice format

Australia (85%),
Europe (7%)
USA

Yesa

No
No
No
No
No
Yesa
No
No
No
No

No
No
No
No
No
No
No

No
No
No
No

No

Netherlands
USA
USA
Australia
USA
Australia
Jordan
USA
South Africa
Spain

Japan
Australia
USA
USA
Canada
USA
Austria

Australia
Saudi Arabia
Canada
Brazil

Spain

Yesa

No

24 different
countries
Spain

USA
Netherlands
Netherlands
Belgium

No

No
No
No
No

Reported use of Country
implementation
theory?

Not reported
Not reported
Not reported
Not reported
38
49
90
Not reported
NA
Not reported

36
Not reported
2760
Not reported
965
38
Not reported

2
166
28
83,100

Not reported

Not reported

254

17

Not reported

NA
85
28
54

Number of
teleconsults

39 dermatologists; survey
31 mixed (2 dermatologists, 29 patients); survey
135 patients; survey
28 patients; interview
38 patients; interview
49 patients; survey
88 patients; interview
17 dermatologists; interview
NA; NA
Not reported (providers drawn from 42 dermatology
centers); NA

23 pathologists; questionnaire
35 patients; direct choice experiment
10 primary care providers; interview
18 primary care providers; survey
217 primary care providers; survey
unknown number of primary care providers; survey
243 dermatologists; questionnaire

8 dermatologists; interview
13 dermatologists; questionnaire and interview
20 dermatologists; questionnaire
15 mixed (12 primary care providers; 3 dermatologists);
questionnaire
22 mixed (13 dermatologists and 9 non-dermatologist
healthcare providers); questionnaire
14 mixed (13 primary care providers, 1 dermatologist);
questionnaire
161 mixed (16 dermatologists, 126 family medicine
physicians, 19 pediatricians); questionnaire
52 mixed (16 primary care providers, 22 dermatologists, 14
dermatologist registrars); survey
29 mixed (17 patients, 8 primary care providers and 4
dermatologists); interview
21 mixed (19 pharmacists, 2 patients); questionnaire
25 mixed (23 patients, 2 dermatologists); questionnaire
10 mixed (9 physicians, 1 dermatologist); interview
NA; NA

Number and type of survey participants

2
4
3
3
4
2
2
2
2
2

2
3
2
Retrospective
chart review,
not assessed
4
3
1
3
3
3
2

2

1

2

3

3

2
4
2
3

Number of study
quality indices
with risk of bias
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Major barriers and facilitators to teledermatology across studies

CFIR domains

Barriers

Facilitators

Domain 1: intervention characteristics
Relative advantage

Design quality and
packaging
Cost

Teledermatology offers less clinical information than in person clinic Improved efficiency and convenience (e.g., reduced
wait and travel time)
visits (e.g., history, outcome, images)
Improved access to care
Communication challenges, including: providing diagnoses,
Teledermatology improves patients’ and primary care
offering emotional support and advice, having a dialog
providers’ knowledge of skin disorders
Technological limitations of teledermatology
Easy to use and intuitive technology
Time required to learn to use the technology

Domain 2: outer setting
Teledermatology meets the needs of patients
Patient needs and
Teledermatology cannot address some skin conditions
resources
Patients do not wish to be photographed due to social and religious
reasons
External policy and
Reimbursement concerns
incentives
Providers also reported increased medical liability and risk of
privacy breach
Domain 3: inner setting
Compatibility

Teledermatology not compatible with existing workflow, health
record system, and organizational policy

Available resources
Lack of time, personnel, equipment to adopt teledermatology
Domain 4: characteristics of individual
Self-efficacy
Lack of confidence in taking images of lesion, following
recommendations from dermatologists.
Knowledge and beliefs Belief that teledermatology is not as accurate as in-person
consultation
Domain 5: process
External change agents No studies reported barriers in this domain

With regard to barriers, relative to in-person care, storeand-forward teledermatology was reported to offer less clinical information to dermatologists, primary care providers, and
patients (e.g., case history, available images, outcomes) [37,
39, 40, 58]. Additionally, the lack of in-person contact restricted dialog between patients and dermatologists, and created
communication difficulties for providing patients with diagnoses, advice, and emotional support [43–44, 55, 57]. Studies
also reported several technological limitations associated with
teledermatology; these include slow image uploading and
downloading speed [36, 43] and cumbersome technology user
interface [37, 38, 46, 48, 57, 59]. Primary care providers reported additional barriers related to the time and money required to set up teledermatology technology [39, 41, 47].
In terms of facilitators, relative to in-person care,
teledermatology consultations were more efficient and convenient and involved less travel and wait-time for patients [3, 36,
37, 39, 41 , 43, 4 4, 47, 4 8, 53, 56–5 8, 60, 6 1].
Teledermatology also offers better access to care [41, 44, 51,
52, 55] at a lower cost [52, 60]. Teledermatology technologies
were reported to be useful ways to improve both patients’ and
primary care providers’ knowledge and management of skin

Teledermatology aligns with existing workflow and
clinical needs
Availability of trainings, personnel and infrastructures
Improved primary care provider and patient
self-confidence in managing skin diseases
Beliefs in the usefulness of teledermatology

Involving experts with experience in teledermatology
implementation

disorders [3, 36, 39, 41, 52, 60]. Technology user friendliness
was also reported to facilitate teledermatology implementation
in some studies [37, 41, 42, 44, 56, 57, 59, 60].
Domain 2: Outer Setting
This domain includes considerations of the economic, political, and social context in which teledermatology takes place
[21]. Barriers within this domain were reported in 14 studies
(47%, the second most commonly reported category of barriers). There were three major barriers identified within this
domain. First, teledermatology consultation was not able to
meet some patients’ needs, particularly for certain skin conditions (e.g., allergic disorders) and management procedures
(e.g., corticosteroid injection) [43, 44, 54, 60]. Also, patients
who did not want to be photographed were unable to pursue
store-and-forward teledermatology consultation [41, 45, 46].
Secondly, service reimbursement concerns were reported as
barriers to teledermatology implementation for all stakeholders in several studies. Patients, primary care providers,
and dermatologists raised concerns and reported challenges
about obtaining reimbursement for teledermatology
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consultations [3, 37, 43–45, 47, 54, 56, 62]. Lastly, primary
care providers and dermatologists reported concerns with liability and privacy issues (e.g., data security) associated with
teledermatology [43, 45, 47, 52, 54, 55]. In contrast, only 3
studies (13%) reported facilitators within this domain, making
this domain the least commonly reported facilitator to
teledermatology implementation. These studies found that
teledermatology was able to meet the needs of patients. [42,
52, 63] One study reported that the availability of healthcare
professionals to assist patients with mobile teledermoscopy
was a facilitator [60].
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Domain 5: Process
This domain concerns the steps involved in implementation
[21] and was the least reported domain across included studies. Factors within this domain were reported to be a facilitator
in 4 studies (13%) and no studies reported barriers within this
domain. The implementation of teledermatology was positively influenced by involving individuals with teledermatology
experience from outside of the organization [3, 63], the presence of supportive opinion leaders [55], careful planning of
the implementation procedure and technology [63], and the
inclusion of steps to solicit users’ feedback and monitoring
implementation [63].

Domain 3: Inner Setting
This domain describes the impact of an organization’s structure, politics, and culture on the implementation of
teledermatology practice [21]. Barriers within this domain
were found in 9 studies (30%). Teledermatology was reported
to be incompatible with the existing workflow [51], electronic
health record system [36, 41, 43], and organizational security
policy [55]. Additionally, the lack of internal resources (e.g.,
personnel, money for equipment, and time) was a commonly
reported barrier [41, 43, 45, 55, 63]. Primary care providers
reported that the time needed to upload images and complete
associated paperwork for teleconsultation competed with their
other clinical duties [41, 45]. Factors in the inner setting domain were reported as facilitators to teledermatology implementation in 6 studies. A common theme across these studies
was that teledermatology was viewed as compatible with
existing workflow and clinical needs [36, 41, 44, 55, 60].
Three studies additionally reported that the availability of
training [48, 60], personnel, and infrastructure support [42]
were facilitators to teledermatology implementation.

Domain 4: Characteristics of Individual
This domain includes factors related to individuals who are
adopting teledermatology practice [21]. Barriers within this
domain were reported in 7 studies (23%). Lack of selfefficacy was a commonly reported barrier. Primary care providers reported a lack of confidence in implementing dermatologists’ recommendations and taking images of skin lesions
[41, 45, 51]. Patients reported a lack of confidence in
performing a self-skin exam [58, 60]. The belief that
teledermatology was not as accurate as in-person consultation
was reported as a barrier in two studies [47, 58] Facilitators in
this domain were reported in 6 studies (20%).
Teledermatology improved primary care providers’ [52, 55]
and patients’ [60] confidence in managing skin diseases. Two
studies reported that teledermatology was perceived as useful
and worthy of the additional effort [42, 52].

Discussion
This systematic review identified 30 primary studies that explored the facilitators and barriers to teledermatology implementation. Using the CFIR, a comprehensive implementation
science framework, this review summarized the facilitators
and barriers to teledermatology implementation reported over
the past 10 years. Results indicate that none of the included
studies used a comprehensive implementation science theory
or framework to explore facilitators and barriers to implementation. Three studies reported using a theoretical approach to
guide the design of data collection; however, the model chosen examined only one aspect of teledermatology implementation (i.e., user acceptance). Many of the included studies had
a risk of bias in at least two of the five study quality indices
evaluated.
In the included studies, the most commonly reported barriers and facilitators to teledermatology implementation were
found in the intervention characteristics domain of the CFIR.
Communication barriers, the lack of thorough clinical information, and technological difficulties were found to hinder
teledermatology implementation, whereas convenience, efficiency, and ease of use facilitated implementation. These findings, particularly the reported barriers, provide a foundation
from which to improve teledermatology technology. For example, communication barriers associated with store-andforward technologies, may be resolved by using a live interactive format or hybrid teledermatology (a combination of
asynchronous and synchronous), which suggests a possible
need to triage patients for different modes of teledermatology
delivery. Additionally, the technological difficulties associated with some teledermatology platforms may point to a need
to establish operating system standards of use (e.g., minimum
network bandwidth to prevent slow image upload times).
The outer setting domain of the CIFR framework contained
th e s ec on d m os t c omm on ly rep or ted b ar rie rs to
teledermatology implementation and the least reported number of facilitators. Some studies reported concerns that
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teledermatology was not meeting the needs of patients.
Additionally, there were reimbursement and liability challenges that some faced, predominantly in the USA and
Canada, but also some European countries like Austria. In
the USA for example, there are barriers to obtaining reimbursement across state-lines due to state-specific reimbursement policies. The Netherlands, however, has integrated telemedicine into its national healthcare system, and offers full
reimbursement for telemedicine services [65]. Of the 3 studies
conducted in the Netherlands in this review, none reports reimbursement barriers. These findings corroborate existing
studies that have argued for improving economic, political,
and social factors to facilitate teledermatology implementation
[9]. With the recent expansion of telemedicine reimbursement
in the USA [12, 13], and the call for widespread adoption of
telemedicine in response to COVID-19, barriers related to
reimbursement will hopefully begin to resolve in North
America and elsewhere.
During article review, we excluded studies that reported aspects of teledermatology implementation (e.g., feasibility, patient satisfaction) but did not further explore the role those factors played in facilitating or hindering implementation. For instance, we reasoned that patients who reported being satisfied
with teledermatology services may still prefer in-person services, in which case, patient satisfaction is not a facilitator to
teledermatology adoption. Thus, without an explicit exploration
of practitioner and patient viewpoints on how individual factors
impact teledermatology adoption, these factors cannot be considered facilitators or barriers to implementation.
This systematic review highlighted an existing gap in the
teledermatology implementation literature. Namely, many
studies have been conducted without consideration of implementation models or frameworks. This poses significant challenges in drawing meaningful conclusions both within and
across studies. First, the lack of framework use draws into
question the comprehensiveness of reported implementation
factors within studies [21]. For instance, it is difficult to ascertain whether barriers or facilitators reported in a study are
exhaustive or if they merely reflect investigators’ specific
areas of interest (e.g., teledermatology usability and workplace climate). As a result, some implementation factors
may exist but were not investigated in the primary studies
included in this review. Second, the lack of framework use
hinders comparison across studies. Without a standardized
taxonomy of definitions of barriers and facilitators, it is difficult to organize findings across studies to identify commonly
occurring barriers. This, in turn, creates challenges for identifying solutions or to allocate funding to overcoming commonly encountered barriers. This review is a first attempt to summarize and organize the existing literature using well-defined
implementation constructs. Lastly, if future research is designed based on the existing reports of facilitators and barriers,
it will perpetuate a restricted understanding of implementation
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factors. The use of a framework to inform data collection
would increase the comprehensiveness, clinical applicability
and validity of data collection tools, which will reduce the bias
in study design [24].
Comprehensive theories to support the adoption of
evidence-based practice or human behavior change existed
before studies included in the current review were published
[29]. For instance, the CFIR framework used in this study was
published in 2009. While we cannot be certain of the reasons
why existing teledermatology implementation research does
not use an empirical framework, we hope this systematic review serves to highlight the importance of framework-driven
research. We recommend future work to be carried out with
consideration to theoretical and empirical understanding of
implementation. To facilitate this uptake, the CFIR also provides a series of tools for investigators to employ when
conducting implementation studies, including a semistructured interview guide, which has questions probing all
implementation constructs and domains in the CFIR [66].
Once barriers have been identified, construct-matched,
evidence-based implementation strategies may be used to
guide barrier resolution [25–27].
The experience of many healthcare settings transitioning to
telehealth during the COVID-19 pandemic offers a unique
opportunity for a comprehensive evaluation of
teledermatology implementation. Using a comprehensive
framework, this systematic review organized and aggregated
the existing teledermatology implementation literature.
Findings suggest future research would benefit from the use
of an implementation framework to ensure an unbiased, comprehensive representation of barriers and facilitators in realworld teledermatology practices.
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