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Abstract
Purpose of Review Dermatologists have been at the forefront of researching telemedicine to expand access to care. The current
COVID-19 pandemic has prompted even greater expansion and implementation of teledermatology. This review discusses the
research examining the potential impact of teledermatology addressing disparities in care.
Recent Findings Teledermatology appears to increase access to dermatology given expanded means to deliver care. Specifically,
recent studies have found increased access among Medicaid-insured, resource-poor urban and rural, and elderly populations.
Teledermatology implementation also facilitates education among providers at different levels of training. Still, as some patients
have inconsistent access to the required technology, increased reliance on telemedicine may also potentially increase disparities
for some populations.
Summary Teledermatology may serve to reduce disparities in health care access in many underserved and marginalized com-
munities. Future research should continue to study implementation, especially given the expansion during the COVID-19
pandemic. Ultimately, teledermatology may play an important role in ensuring equitable care access for all.
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Introduction

Telemedicine has grown in use since its inception in the early
1970s, and especially during the COVID-19 pandemic be-
cause of its ability to bridge barriers and gaps in care. Using
visual communication, patient information, and interactive
audio to conduct remote consultation, diagnosis, and treat-
ment [1, 2], telemedicine is well-suited for the visually de-
manding specialty of dermatology [3, 4]. As a subset of tele-
medicine, teledermatology is an effective and reliable mecha-
nism to provide high-quality as well as cost- and time-
effective care for remote populations [5, 6]. It follows that
teledermatology has been increasingly used tomitigate dispar-
ities in access to dermatologic care, which remains a major

issue in the USA, especially within un- and under-insured
populations [7•]. For instance, although limited data on der-
matologic health disparities exist, studies have established that
minorities, individuals of lower socioeconomic status and ed-
ucation levels, the elderly, and uninsured patients have poorer
melanoma and non-melanoma skin cancer outcomes, and
atopic dermatitis is more prevalent in minorities [8]. This re-
view highlights the ways in which teledermatology has been
utilized to increase access to dermatologic care in these pop-
ulations. Specifically, we discuss teledermatology’s ability to
reduce appointment wait times and cost-effectiveness as well
as its effect on Medicaid-insured populations, rural and non-
rural communities, and the elderly.

Background

Two primary models exist for teledermatology: live-interactive,
which is real-time, synchronous face-to-face video visits, and
store-and-forward, which is asynchronous shared digital photo-
graphs and clinical information [9, 10]. A third hybrid model
may combine real-time video with high-quality digital images
[1]. In many settings, teledermatology has been shown to be a
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reliable method of diagnosing skin diseases [11–14] and results
in appropriate and equivalentmanagement planswhen compared
to in-person dermatology [15–17]. However, studies have found
the diagnostic accuracy of teledermatology to be less than in-
person visits when evaluating pigmented and cancerous lesions
[17, 18••], and it may prove difficult to replace in-person full-
body skin examinations [19]. Diagnostic concordance has gen-
erally been higher using the live-interactive model, with dramat-
ically increased usage during the COVID-19 pandemic, com-
pared to store-and-forward [9]. As a whole, teledermatology
haswidely grown in use and has beenwelcomed by both patients
and providers [20•, 21].

Teledermatology use has increased tremendously over the
past several decades, with the number of US programs grow-
ing from 37 in 2011 to 102 in 2016 [22••]. According to the
American Medical Association’s 2016 Physician Practice
Benchmark Survey, 15% of dermatologists work in settings
with telemedicine [23•]. Dermatology ranks 11th among all
specialties in telemedicine usage, with radiology, psychiatry,
and cardiology as the top three [23•]. The greatest impact upon
implementation has come from the COVID-19 pandemic in
2020, which is likely to set precedents impacting
teledermatology use long-term [24••].

Shortage of Dermatologists

A physician needs assessment in the USA calculated that is
needed for every 30,000 people at least one dermatologist
[25••]. Although dermatologist density increased from an es-
timated 1.9 per 100,000 individuals in 1970 to 3.4 in 2017, the
recommended density of 4.0 per 100,000 for adequate derma-
tologic care has not been met [26•]. Furthermore, the
International Foundation for Dermatology has determined that
3 billion individuals residing in 345 rural communities do not
have adequate dermatologic health care access [25••]. The
demand for dermatologic care is increasing, and this apparent
undersupply of dermatologists may be contributing to dispar-
ities in access to care. Teledermatology may serve a purpose
in bridging this gap, increasing access to and efficiency of
dermatology care to meet these unmet needs.

Teledermatology Increases Access
to Dermatologic Care

Teledermatology Reduces Patient Wait Times

One of the largest barriers to accessing dermatologic care is
difficulty obtaining appointments due to long wait times.
Studies suggest that the average wait time for an appointment
ranges from 18 to 33 days depending on geographic region
[27, 28], and long wait times even occur for urgent conditions

such as evolving pigmented lesions [29]. Teledermatology has
the potential to circumvent these issues, by both expanding
available avenues for dermatologic care and, through the use
of tele-triage systems, reducing the time to in-person appoint-
ments when needed [30•, 31, 32•]. This avoidance of unnec-
essary in-person visits, in turn, reduces provider load and in-
creases appointment opportunities for other patients [33].

One study found that the implementation of a
teledermatology triage system significantly reduced new pa-
tient waiting times and thus led to an increase in patient access
[34•]. The system also allowed for an increased total number
of dermatology patient cases to be evaluated per month [34•].
In the outpatient setting, teledermatology has been associated
with lower cancellations and no-show rates compared to am-
bulatory referrals, suggesting that patients are receiving great-
er levels of care with the option of teledermatology than with
traditional dermatology visits alone [35••]. Teledermatology
also allows referrals to occur quickly, often within hours or
days, as opposed to being delayed for weeks or months after
initial presentation [36•]. By increasing the number of cases
that can be seen by a single dermatologist and decreasing the
number of clinic visits that require in-person evaluation,
teledermatology implementation intrinsically increases effi-
ciency of care. This enhanced care delivery positively impacts
patient compliance with routine skin checks and treatment
regimens, allowing for early recognition and removal of sus-
picious lesions [35••, 36•]. Thus, it is unsurprising that
teledermatology has been shown to decrease morbidity and
mortality associated with certain skin conditions and helps to
reduce negative outcomes [35••, 37, 38]. In sum, in addition to
improving efficiency, teledermatology also enhances the qual-
ity of dermatologic care in outpatient settings.

Although fewer studies have examined teledermatology’s im-
pact in hospitals, the expansion of access and efficiency does
appear to improve access to care in inpatient and urgent care
settings as well. Indeed, teledermatology reduces the time re-
quired for attending dermatologists to complete inpatient consul-
tations and decreases response time of dermatologists to the pri-
mary team’s initial consultation request [39]. These findings sug-
gest that teledermatology could increase access to inpatient der-
matology in settings where dermatologists have been less active
in supporting their local hospitals; previously, long commuting
times and the need to do lower return on investment work at off-
hour times, such as nights and weekends, may discourage der-
matologists from offering their time and unique clinic expertise
[39]. Overall, a large body of evidence has demonstrated that
teledermatology increases access to care by decreasingwait times
in both outpatient and inpatient settings.

Cost-effectiveness of Teledermatology

Beyond improving access given time constraints,
teledermatology increases access to care without increasing
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cost [40•]. Certainly, telemedicine typically avoids the over-
head costs in the health care system that are associated with
conventional in-person care, but also we must consider socie-
tal costs [20•]. By decreasing the need for clinic-based visits,
teledermatology can decrease patients’ personal costs associ-
ated with the need to travel to clinics and missing work. A
recent study demonstrated that store-and-forward
teledermatology allows for shorter travel times, decreased
time away from work, and faster delivery of care [33],
highlighting its cost-saving benefits for patients. Although
live-interactive consultations are more expensive to imple-
ment than store-and-forward teledermatology due to costs as-
sociated with video conference equipment [41] ,
teledermatology, as a whole, has proven a cost-effective way
for primary care physicians (PCPs) to refer patients to a der-
matologist [42].

In addition to increasing access to specialty care,
teledermatology provides educational opportunities for
PCPs, which further contributes to decreasing health care sys-
tem costs. One study found that PCPs who regularly partici-
pated in teledermatology referrals consequently learned how
to manage common skin conditions themselves and in turn
required fewer referrals [42]. As PCPs learn to independently
manage common dermatologic complaints, patients can then
receive treatment at earlier and more treatable stages [41].
Thus, teledermatology implementationmay effectively reduce
overall health care costs to society [42]. Given these combined
effects of reduction of both personal and health care system
costs, teledermatology not only has proven to be a clinically
and diagnostically sound alternative model of care but it also
appears to increase health system efficiency and cost-effec-
tiveness, with the downstream effect of improving access.

Teledermatology Decreases Health Care
Disparities

Teledermatology and Medicaid

By increasing the care opportunities, teledermatology inher-
ently can mitigate some disparities in access, which dispro-
portionately affect the publicly insured who often experience
lower insurance acceptance rates and longer appointment wait
times [43]. For example, few private dermatologists currently
accept Medicaid [20•], attributed to the limited financial reim-
bursements. With the resulting limited availability of derma-
tologists and longer wait times, these Medicaid patients find it
more difficult to schedule appointments and are more likely to
no show, compounding the difficulty of receiving care [30•].
Thus intuitively, telemedicine could prove useful in
counteracting this access disparity. Indeed, studies have
shown that teledermatology’s implementation in Medicaid-
insured patient populations provides significant benefits.

One large study of claims data from a California Medicaid–
managed care plan found that primary care practices engaging
in teledermatology had a 64% increase in patients visiting a
dermatologist compared to the 21% in other practices [44]. As
a result of this study’s teledermatology implementation, der-
matology visits more than doubled [44], confirming that
teledermatology can significantly increase access to dermato-
logic care among Medicaid-insured patients. The same study
also found that, compared to in-person visits, teledermatology
generally served healthier, younger patients with targeted and
less severe skin conditions, whereas in-person dermatology
visits were more neoplasm-focused [44]. Certainly, if
teledermatology can effectively manage minor conditions,
that can expand availability and reallocate in-person appoint-
ment slots for patients with greater need for them. At the very
least, this work suggests that even if teledermatology does not
necessarily avoid non-essential in-person visits, it expands
access, with teledermatology Medicaid patients found to rep-
resent different demographics [44].

In addition to increasing access to care among publicly
insured populations, teledermatology has been shown to im-
prove continuity of care. A retrospective cohort study of der-
matology patients in Connecticut demonstrated that
teledermatology visits reduced the no-show rate among
Medicaid-insured patients from 84 to 24% by providing time-
ly face-to-face follow-up after initial virtual consult [30•].

These results illustrate that teledermatology not only can
expand access to care among Medicaid-insured patients, but it
can also increase patient follow-up.

Teledermatology in Non-rural Communities

Although urban areas generally have greater dermatologist
density [45••], these non-rural populations studies have dis-
parities that teledermatology may address as well. For exam-
ple, studies have shown the benefits of teledermatology in the
coordination of care between PCPs and dermatologists in re-
source-poor, non-rural communities. One retrospective analy-
sis of store-and-forward teledermatology consults investigated
the impact of teledermatology on outpatient diagnosis, man-
agement, and access to care in 11 underserved clinics in
Philadelphia [6]. PCP and dermatologist diagnoses and man-
agement plans were concordant for 22% and 23% of condi-
tions, respectively, and the median time to consult was only
14 hours [6]. Thus, this work highlighted teledermatology’s
role in facilitating timely and efficient care for urban popula-
tions. Notably, at least 61% of consults in this study would not
have otherwise received dermatology input, and 77% of con-
sults were managed with teledermatology alone [6].

Teledermatology has not only increased the number of in-
dividuals receiving care in urban settings but, according to
another study of store-and-forward teledermatology, has also
significantly shortened wait time and reduced patient and
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provider cost in non-rural primary care practices [46].
Altogether, these studies suggest that teledermatology can ef-
ficiently provide care to outpatient populations in urban pri-
mary care settings and can expand access to care in regions
even with higher dermatologist density.

Teledermatology and Rural Communities

In contrast to urban communities, rural areas typically have
few dermatologists per capita [45••]. Patients from rural areas
may travel up to 200 miles for a visit [47]. Further
compounding the disparity in access, patients from rural areas
are more likely to be older and impoverished [47].
Teledermatology has demonstrated clear potential in serving
rural communities and decreasing the need for an in-person
consultation. One study of pediatric store-and-forward
teledermatology consultations at rural California primary care
facilities found that of the 429 patients, only 1.4% required
subsequent teledermatology appointments and 6.0% in-
person visits [48]. Highlighting teledermatology’s ability to
reduce unnecessary long travel times, these results demon-
strate tangible benefits among many rural US populations
who otherwise have limited access to dermatologists. As a
specific example, the American Indian population has histor-
ically had barriers accessing care including dermatology; on
average, Indian health service centers are 68 miles from der-
matology clinics and 22% of these centers do not accept
Medicaid or patients without insurance [49••]. Studies have
shown that this is just one, among many, of the rural popula-
tions in the USA that stands to benefit from teledermatology
[49••].

Many studies have investigated teledermatology’s effects
on various remote populations globally. For instance, in high-
ly rural areas without electronic medical record systems, in-
novative clinicians have leveraged social-networking plat-
forms to deliver teledermatology. A study of largely inacces-
sible Mexican villages evaluated the use of Facebook to con-
nect rural PCPs with a distant hospital dermatology depart-
ment [50]. Photographs, relevant history, and clinical infor-
mation were uploaded to Facebook and only physicians par-
ticipating in the teledermatology consult from a reference hos-
pital could view this information [50]. Approximately 75% of
the 44 enrolled patients showed clinical improvement based
on the treatment recommendations [50]. Teledermatology also
spared these patients the long, expensive travel journeys re-
quired of them to receive care in urban centers [50]. This study
demonstrated that even pre-existing networks and connections
can be harnessed to create teledermatology outreach and in-
crease access to care among rural populations.

Teledermatology has also been implemented in triage set-
tings such as emergency departments to increase access to
remote populations. In rural Australia, a pilot study at an
emergency department assessed for dermatologic complaints

with clinical photographs and medical histories sent both to a
remote teledermatologist and face-to-face dermatology
follow-up [51]. The agreement was 71.2% between
teledermatology diagnosis and emergency department diag-
nosis, but was higher (98%) with the in-person dermatologist
[51]. Importantly, 56 (93%) received a dermatology opinion
within 2 hours, suggesting that teledermatology can be uti-
lized to provide timely and medically accurate care for urgent
cases in rural regions [51].

Studies have also proven the general utility of
teledermatology for expanding care in the developing world,
both in supporting resource-limited settings remotely and
expanding the reach of the limited providers and programs
in these areas. For example, one study examined a
smartphone-based teledermatology program for rural commu-
nities in Kisoro, Uganda, and Lake Atitlan, Guatemala, in
which local student proxies referred cases back to US derma-
tologists [52]. Initial diagnoses changed completely in 56% of
the 93 total cases and management changes were recommend-
ed in 89%. The estimated total cost of supplies and technology
per consult was low at 42.01 USD, and given the upfront
costs, the cost per consult decreased with each additional case
[52]. Overall, the study showed that this model of
teledermatology is feasible for the delivery of care in the de-
veloping world at a relatively low cost [52]. Similarly, the
African Teledermatology Project is an ongoing initiative that
has implemented store-and-forward consultations in several
African countries [53, 54]. This program also allows for biop-
sy specimens to be collected and sent to the USA for process-
ing in cases where the clinical diagnosis is difficult [53]. A
study of 55 biopsies obtained through the African
Teledermatology Project showed a clinicopathological con-
cordance between submitting clinician and biopsy result in
32 (58%) cases [53].

Although the implementation of teledermatology is more
challenging in rural areas, many strategies have improved
workflow and increased access to care: using free and easily
accessible communication methods such as social networking
sites, incorporating teledermatology into triage centers, and
outsourcing consults to established dermatology programs in
other countries.

Teledermatology and the Elderly

Teledermatology benefits resource-limited and rural areas by
adding value to populations with limited in-person access. The
subset of elderly patients, in particular, may be at greater risk
for poor access, with traveling over even short distances pos-
ing considerable practical and economic difficulties [55]. One
study of 130 geriatric dermatology patients in Sienna, Italy,
inves t iga t ed the e f f i cacy of s to re -and - fo rward
teledermatology compared to in-person consultations, reveal-
ing an 87% diagnostic agreement rate. These findings suggest
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that teledermatology can improve care in elderly patients who
may otherwise lack easy and feasible ways to see a dermatol-
ogist [55]. Another study in Sao Paulo, Brazil, evaluated the
proportion of skin lesions in patients 60 years or older that
could be managed by PCP-initiated teledermatology [56••].
This retrospective cohort study included 6633 people and
found that teledermatology was adequate to avoid in-person
visits in two-thirds of cases [56••].

Overall, research suggests that teledermatology may be an
excellent tool in improving access to care for older popula-
tions [56••]. Indeed, for elderly patients, this method improves
access to in-person dermatologic care and optimizes the use of
in-person dermatology appointments for more severe, surgi-
cal, or complex diseases [56••].

Teledermatology and Education

In addition to increasing access to care for myriad underserved
and marginalized communities, namely publicly insured, ur-
ban, and rural populat ions, and elderly patients,
teledermatology can facilitate the education of students,
trainees, PCPs, and dermatologists. Provider-to-provider
teledermatology creates an interface for the exchange of
knowledge between dermatologists and between dermatolo-
gists and other providers. Although learning may occur re-
gardless of didactic intention, many teledermatology pro-
grams established in developing countries have included a
formal educational component [57, 58]. One study introduced
a pilot curriculum in which international virtual grand rounds
were conducted using teledermatology cases from Kabul,
Afghanistan [59•]. This study’s participants learned more
about diagnosis and treatment of skin disease in international
settings as well as socioeconomical and ethical issues in skin
health [59•]. The use of teledermatology in Uganda and
Guatemala highlighted that sustainability of teledermatology
programs may depend on the education of local health care
workers in order to serve as in-country dermatology consul-
tants [52]. In that study, medical students served as proxies in
this study and relayed information between local dermatolo-
gists and those in the USA. In doing so, they served as edu-
cators to local providers by conveying pertinent clinical infor-
mation, diagnoses, and treatment guidelines to local providers,
while learning basic principles of dermatology themselves
[52].

Teledermatology can and should be simultaneously uti-
lized in residency training programs to increase practice-
based learning opportunities, while also contributing to the
goal of increasing access to care. One prospective study ex-
amined diagnostic and management concordance between
residents and attending dermatologists [60]. Diagnoses and
management plans between resident and attending dermatol-
ogists were concordant for 53% and 65% of dermatologic

conditions, respectively, highlighting a directly supervised
means for residents to learn from attendings [60].

Overall, these programs have established the significant
potential for education and enhanced training in dermatolog-
ical diagnoses and management at all levels with the use of
teledermatology.

Could Teledermatology Worsen Existing
Health Care Disparities?

Although teledermatology may mitigate health care dispar-
ities, any potentially harmful effects of teledermatology must
also be considered. The advancement of teledermatology that
has occurred gradually over the last few decades and more
exponentially over 2020 during the COVID-19 pandemic
should intui t ively expand access to care , given
teledermatology’s convenience, cost-effectiveness, and triage
capabilities [61•]. However, vulnerable patients, including
those of lower socioeconomic standing, older individuals,
and non-English-speaking patients may experience increased
barriers to accessing health care via telemedicine, particularly
video visits [62•, 63••]. The equipment needed for video visits
includes smartphones, tablets, or computers, and a reliable
internet connection, which can be expensive and require tech-
nological literacy. Even if an individual has access to this
equipment, a reliable internet connection is not a given and
has been shown to correlate with socioeconomic status. In
New York City, 50% of low-income houses lack internet ac-
cess, and 26% of all Americans with an annual income of
under $30,000 rely solely on mobile internet access [64•,
65•]. Beyond digital access, telehealth services must meet
quality standards, and inconsistent quality may increasingly
burden vulnerable populations [63••]. Studies have also
shown that Medicaid patients are more likely to be referred
for teledermatology visits and may be more vulnerable to
possible diagnostic inadequacies [30•]. Thus, even as great
enthusiasm continues for the potential expansion of access
and reduction of disparities with teledermatology, we must
remain vigilant in observing and correcting for any uninten-
tional negative consequences.

Conclusion

Teledermatology increases access to dermatologic care, due to
its cost- and time-effectiveness that benefits both providers
and patients. Thus, it may prove essential for providing ex-
panded access to many different underserved and marginal-
ized populations in the USA and globally. Given the nation’s
undersupply of dermatologists, teledermatology can potential-
ly serve as a way for dermatologists to see more patients
efficiently and increase opportunities for patients to seek
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high-quality dermatology care. Teledermatology has not only
enhanced patient compliance and improved individualized
care but has also increased access to care among rural and
urban communities both domestically and internationally.
Medicaid populations in particular have benefited, but other
underserved communities that stand to benefit come from ru-
ral and urban communities, and elderly populations. The im-
plementation of teledermatology has shortened appointment
wait times, increased follow-up care and treatment compli-
ance, minimized the distance needed to be travelled for care,
reduced personal and health care systemic costs, and increased
dermatologic knowledge among dermatology personnel.
However, teledermatology’s reliance on reliable internet con-
nections and devices could potentially worsen disparities if
access to these new avenues of care is unequal.

In conclusion, teledermatology increases access to care and
serves to reduce disparities among many populations given its
convenience, efficiency, and cost-effectiveness. Further stud-
ies should continue investigating how to streamline expansion
and implementation of teledermatology in equitable ways
among all communities.
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