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ORIGINAL ARTICLE

Teledermatology in medical student,

®

Check for

postgraduate trainee, and global
dermatology education:
A systematic review

Heli Patel, BS," Rishab Revankar, BS,” Aly Valliani, BS,” Nikita Revankar, BS, Shivani Yerigeri, BS,"
Nadine Kaskas, MD,” and Benjamin Stoff, MD, MA®

Background: In the aftermath of the COVID-19 pandemic, medical students and residents in the U.S. and
globally have gained more exposure to teledermatology, both for the purposes of clinical practice and
education.

Objective: We conducted a systematic review to assess outcomes from teledermatology interventions for
dermatology trainees in the U.S. and globally in accordance with Preferred Reporting Items for Systematic
Reviews (PRISMA).

Metbods: We searched MEDLINE, EMBASE, Web of Science, and Cochrane CENTRAL for articles written in
English and published database inception to November 20, 2022.

Results: In total, 15 studies met the inclusion criteria. Outcomes reported ranged broadly from resident-
provider concordance rates, diagnostic accuracy in comparison to control groups, number of patients seen,
and self-reported satisfaction and improvement. Generally, studies indicated high satisfaction rates and
improvement in educational outcomes among medical students, residents, and other trainees in the global
health setting.

Limitations: Because of the heterogeneity of study design and outcomes reported, meta-analysis could
not be performed.

Conclusion: Teledermatology can be successfully deployed for clinical care and education domestically
and in the global health setting. (JAAD Int 2023;11:106-11.)

Key words: global health; international dermatology education; teledermatology; virtual curriculum.

updates

INTRODUCTION

In the aftermath of the COVID-19 pandemic,
medical students and trainees have gained more
exposure to teledermatology, both for the purposes
of clinical practice and education. Medical students
rarely receive adequate dermatology experience in
core rotations or during preclinical years. When
0.3% of medical schools’ curricula are dedicated to

dermatology,’ it follows that many students report
unfamiliarity with managing basic dermatologic
conditions.” Given that >35% of patients reporting
to primary care providers have dermatologic com-
plaints, there is a need for new modalities for
dermatologic education.™"

In the case of residents, teledermatology was a
means to sustain education during the COVID-19
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pandemic. While a majority of programs have
adopted a predominantly online didactic curriculum,
the literature indicates mixed reviews on
the effectiveness of online curricula in comparison
to live, in-person teaching.” Furthermore, several
programs have introduced resident-led telederma-
tology clinics and multi-provider visits, wherein both
resident and attending inter-
face with patients from
remote areas to formulate as-
sessments and plans for treat-
ment.”” Surveys indicate that
residents are generally inter-
ested in teledermatology ed-
ucation but are usually
limited by a lack of resources
or experience. Residency
programs have expressed in-
terest and indicated that tele-
medicine would be helpful
in evaluating residents.””

The need for telederma-
tology in education is
perhaps most acute in the setting of global health,
where surveys indicate that research efforts and
funding are severely lacking in comparison to the
burden of skin disease. Designing scalable tele-
dermatological interventions could prove to be
rewarding in addressing the need to provide derma-
tological care to underserved regions in a cost-
effective manner.'”"" In this systematic review, we
assess outcomes from teledermatology interventions
for dermatology trainees in the United States and
globally.

concordance.

METHODS

We registered our study protocol with the
International Prospective Register of Systematic
Reviews. We developed search queries (supplement,
available via Mendeley at https://doi.org/10.17632/
6j85rx62pm.2) specific to Ovid MEDLINE, Ovid
EMBASE, Web of Science, and Cochrane CENTRAL
databases for all articles written in English and
published from database inception to November
30, 2022. We included all articles that discussed
quantitative or self-reported outcomes from tele-
dermatology interventions. We excluded all articles
that lacked relevance or did not discuss outcomes
data. References of all articles deemed eligible were
screened for additional relevant articles (Fig 1).

We extracted the following data from the included
studies: mode of intervention, target audience,
names of institutions involved, number of trainees
involved, names of countries involved, and out-
comes data provided (e, resident-provider

CAPSULE SUMMARY

« Our systematic review of
teledermatology interventions for
dermatology trainees in the United
States and globally shows high rates of
satisfaction, improvement, and

Global teledermatology education is a
promising area for furthering virtual
training as an effective and cost-efficient
option for trainees.
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concordance rates, diagnostic accuracy in compari-
son to control groups, number of patients seen, and
self-reported satisfaction and improvement). Two
authors (R.R.R. and H.A.P) independently evaluated
articles for selection and performed data extraction.
Disagreements were reviewed by the third indepen-
dent author, B.K.S. All included studies were subject
to methodological quality
analysis per Joanna Briggs
Institute  critical appraisal
checklist for cross-sectional
studies (supplemental table
1 available via Mendeley
at https://doi.org/10.17632/
6j85rx62pm.2). This system-
atic review was conducted
per the guidelines prescribed
by the Preferred Reporting
Items for Systematic Reviews
and Meta-Analysis (PRISMA)
(supplement, available via
Mendeley at https://doi.org/
10.17632/6j85rx62pm.2).

RESULTS

Our systematic review synthesizes findings from
15 studies. Among all studies, 8 discussed tele-
dermatology intervention in resident education, 4
in medical education, and 5 in the global health
setting.

Teledermatology in resident education

For interventions targeting resident education,
outcomes ranged broadly from resident-provider
concordance rates, diagnostic accuracy compared
with control groups, number of patients seen, and
self-reported satisfaction and improvement.

Evaluating residents by measuring resident-
provider concordance rates is a common educational
outcome metric, with 3 studies reporting this
outcome. In one study, 7 dermatology residents
participated in 280 eConsults, reviewed by the
dermatology faculty at the University of Miami
Miller School of Medicine. Faculty overall and partial
agreement with resident responses increased over
time for the resident treatment plan (P =.02).” In
another study conducted among residents (12 = 9) at
the University of Pennsylvania, the resident-
investigator concordance rate was 53% for diagnosis
and 65% for management plans. However, diagnosis
and management plans were concordant for 92% and
89% of cases, respectively, between investigators.'’
Another study assessing concordance involved
trainees at an urgent care clinic in NYC taking
consults and reviewing cases with offsite attending


https://doi.org/10.17632/6j85rx62pm.2
https://doi.org/10.17632/6j85rx62pm.2
https://doi.org/10.17632/6j85rx62pm.2
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Abbreviations used:

PRISMA: Preferred Reporting Items for Systematic
Reviews
VR: virtual reality

physicians through teledermatology. The number of
residents was unspecified; however, overall concor-
dance was found to be high at 96%.""

This particular study, and several others, also
indicated self-reported satisfaction levels of residents
after participation in teledermatology. Residents re-
ported low satisfaction levels (4/10) despite indi-
cating ease of use (4/10, with 10 being very difficult to
use).'” Notably, the attending satisfaction rates were
high. Another teledermatology consultation service
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involving 44 trainees (31 residents and 13 medical
students) covered 50 consultations. Although survey
data did not distinguish between residents and med-
ical students, trainees overall reported significant
improvement (22%, P < 0.002) in competency and
high levels of satisfaction [86%-88% of trainees were
very satisfied and expressed intent to apply tele-
dermatology in future practice (=5 on a 7-point
scale)]."” Another study that evaluated both resident
and medical student perceptions of teledermatology
after a similar implementation grouped results by
resident vs. medical student. Both groups reported
high satisfaction levels, with 79% of residents (72 = 14),
strongly agreeing or agreeing.

Some studies used various metrics to assess
improvement in diagnostic accuracy with telederma-
tology. When residents (7 = 31) were randomized to

{ Identification of studies via databases and registers ]

— | investigator (not relevant to the

> 0 Reports not retrieved

r—
= 273 Records identified from
o ;
= database searching
o
= 132 Web of Science
5 60 CENTRAL
2 81 EMBASE / MEDLINE
—/
A 4
M
228 Records screened
A4
40 Reports sought for retrieval
2
=
@
5
a \4
40 Reports assessed for eligibility
—
v
°
= 15 Studies included in review
©
=

Records removed before
screening:

45 duplicate records removed

188 Records excluded by

study of teledermatology
interventions)

Reports excluded:
25 Did not meet inclusion
criteria (no outcomes data
presented)

Fig 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram for

systematic review.
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receiving teledermatology cases with still images
only vs still images + video (mixed), residents in
the mixed group scored significantly higher on
management accuracy (87.6 = 12.9 vs 71.7 * 14.2;
P =.003)."" These findings are consistent with that of
another uncontrolled study, where 91% of residents
(n = 11) reported that eConsult-based training
enhanced their education and should be a perma-
nent fixture in the curriculum. "’

The most recent study reported on the incorpo-
ration of teledermatology in the residency program
at the University of California, San Francisco School
of Medicine. Residents (# = 15) shared narrative
feedback through post-participation surveys. As
such, 9 out of 15 narratives indicated that tele-
dermatology enabled residents to evaluate more
patient cases vs in-person clinics. Similarly, 8 of 15
narratives mentioned teledermatology provided a
low-stress learning environment. '

Teledermatology in medical student education

For interventions targeting medical student edu-
cation, outcomes ranged broadly, including self-
reported satisfaction rates, self-improvement rates,
and the ability for clinics to provide greater access to
skin care for underrepresented populations.

In the aforementioned article by Shaikh et a
assessing a teledermatology consultation service
involving 44 trainees (31 residents and 13 medical
students), trainees reported high levels of improve-
ment (88%) and satisfaction (86%), although this
outcome did not differentiate medical students from
residents. The study by Boyer et al'’ referenced
above in the context of resident education reported
on a similar intervention and assessed medical stu-
dent perceptions independently. Both groups re-
ported high levels of satisfaction, with 88% of
medical students strongly agreeing or agreeing.

The COVID-19 pandemic allowed medical stu-
dents to engage with teledermatology in new ways, as
demonstrated by a virtual pediatric dermatology
student-run clinic in Boston, Massachusetts. Medical
students (7 = 5) were involved with scheduling
patients for virtual appointments and taking patient
histories, while residents and attendings formulated
assessments and plans for patient care during virtual
visits. Patient no-show rates at the virtual student-run
clinic (37 patients), predominantly those with skin of
color, were 9.8% compared with 30% at the internal
dermatology department.'” With the advent of virtual
reality (VR) in dermatology education, 14 individuals
were invited to engage in a VR memory palace for
dermatology education. Participants included medi-
cal students (nz = 5) and dermatology residents and
fellows. Self-reported satisfaction (86%) and ease of

ll()
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access (79%) and use (93%) were generally high,
although these data included medical students (72 = 5)
as part of the overall population (72 = 14).""

Teledermatology in global dermatology
education

Due to the heterogeneity and relative paucity of
data on the use of teledermatology for global health
education, developing a generalized list of outcomes
is highly challenging and ultimately impractical.
However, each study that presented outcomes was
assessed independently.

A total of 1229 teleconsultations were reviewed
from points of origin in 13 Sub-Saharan African
nations by United States dermatology institutions
spearheading the African Teledermatology Project.
Clinicians submitting from Africa presented diagno-
ses in 63% of cases and a list of differential diagnoses
in 30% of cases. Clinicians reviewing cases in the
United States agreed with the diagnoses in 60% of
cases."”

A virtual grand rounds pilot curriculum was
created by the Emory Department of Dermatology
based on teledermatology cases from Kabul,
Afghanistan, which were also supervised by Emory
faculty. A postprogram survey was administered to
dermatology faculty, residents, and medical students
in attendance to assess the curriculum’s effective-
ness. Responses (n = 85) indicated that the curricu-
lum was a valuable educational tool for learning
more about the diagnosis and treatment of skin
diseases in the international setting.”’

Emory Dermatology faculty also developed a free,
online dermatology course completed by 104
trainees from the University of Gondar, Ethiopia.
Compared to historical controls (12 = 236), the cohort
(n = 104) averaged > 4 points higher on a standard-
ized board examination (P <.0001). Most partici-
pants were satisfied with all aspects of the course and
desired components of virtual learning in future
training.”' In a follow-up qualitative analysis study,
common themes underlying positive feedback
included: “adequate coverage of core dermatolog-
ical concepts” (41, 18%), “convenience of self-pac-
ing,” (30, 13%), and “greater accessibility due to
virtual format” (19, 8%); and most common negative
feedback stemmed from “lack of adequate clinical
images” (29, 13%), “lack of compatibility with local
network connectivity” (23, 10%), “minimally inter-
active course” (15, 7%), and “difficulties navigating
the registration process” (15, 7%).*

Most recently, the Global Dermatology Talks
series was launched to address the needs in derma-
tology education through supplementing in-person
academic and research training. The survey was
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distributed using Qualtrics to viewers from the
United States, India, Japan, Mexico, United
Kingdom, Nigeria, Vietnam, Saudi Arabia, Israel,
and Taiwan, and responses (17 = 39) reported on
the following: 80% of participants strongly agreed
that the subject matter was interesting and appro-
priate. Additionally, 85% strongly agreed that it was
more cost-effective than live, in-person program-
ming. Limitations to this analysis include the absence
of non-responder rates, as countries with less access
to social media may be less likely to respond.
Furthermore, it was not possible to determine the
percentage of viewers representing learners as
opposed to practitioners.”’

DISCUSSION

Given the growing interest of residency programs
to implement teledermatology in the clinical setting,
the outcomes we found indicate generally high
levels of satisfaction and usefulness among
residents.”* Additionally, we found that resident-
investigator concordance rates tend to vary. This
discrepancy could be interpreted in several ways.
Studies that indicate high concordance rates provide
evidence for the validity of teledermatology as com-
parable to standard in-person patient visits.”’
Studies that present low rates of concordance
indicate the need for more resident exposure to
teledermatology. Future studies should also assess
resident productivity in teledermatology clinics as
compared to in-person clinics to validate the findings
presented by Zakaria et al.'

While data on outcomes for teledermatology
interventions are relatively limited in medical student
education, early data appear to be promising. Given
that the target audience may be more technologically
inclined and receptive to the implementation of new
technologies, the opportunity exists to expand
effective virtual dermatological teaching instru-
ments, such as through VR.

Perhaps the area of greatest potential for tele-
dermatology education is the global setting. Scalable
teledermatological interventions, such as those de-
signed by Yeung et al”’ and Revankar et al*"** may
help to address the growing burden of skin disease in
areas where research efforts and funding are
severely lacking.

CONCLUSION

Our study is limited, primarily due to the hetero-
geneity of study design and outcomes reported.
Therefore, we were not able to conduct a meta-
analysis. However, this review is unique because it
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systematically analyzes the outcomes of telederma-
tological interventions in the education of medical
students, residents, and other dermatology trainees
globally.

Conflicts of interest
None disclosed.
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