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Teledermatology: Economics
and Cost-Effectiveness

Adam Zakaria and Erin H. Amerson

Introduction

Dermatology is a natural fit for telemedicine
applications given its visual nature. However,
despite several decades of use across countries
and healthcare systems, there remains a lack of
consensus regarding the economic effects of tele-
dermatology. In this chapter, we will outline the
current landscape of knowledge regarding tele-
dermatology’s cost and cost-effectiveness.

Healthcare Cost-Effectiveness
Definitions

Overall, most studies examining cost-
effectiveness use methods comparing two or
more healthcare options and determine which
provides the most benefit for the least relative
cost. A major barrier to generalizability of any
cost-effectiveness study is the wide variability in
structures and payment models for teledermatol-
ogy, as each analysis will be limited to an indi-
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vidual ~ system’s  unique  characteristics.
Additionally, assessing  cost-effectiveness
requires defining who is burdening the cost and
who is receiving the benefit.

In order to discuss the cost-effectiveness of
teledermatology, we will first review and define
some general terms and cost components used to
measure cost-effectiveness within healthcare,
while also examining differing beneficiary
perspectives.

Payor Structure

Insurance

Payment for most healthcare delivered in the
United States is mediated through health insur-
ance, and cost analyses may take the perspective
of cost to the insurer or cost to the insured. In the
United States, the fee-for-service insurance
model is the most common [1], whereby the
insurer pays the provider or health system for
each service rendered. In other insurance models,
such as capitated systems and value-based care
systems, the system may receive a flat payment
for each patient enrolled. Regarding costs to the
insured under a health insurance model, the
insured pay premiums, often subsidized by their
employer or federal and/or state governments.
When individuals access medical care, payments
are mediated through the insurer and the amount
paid by the individual depends upon the structure
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of the health insurance plan [2]. Many insurance
plans have deductibles or require the insured to
pay a percentage of medical costs. Cost to the
insured for any service, including telemedicine,
varies widely depending on the plan structure and
the contract negotiated by each insurer with the
provider or healthcare system.

Service Contract

A service contract describes a payment arrange-
ment where the dermatology provider has a con-
tract to bill the healthcare system on a per-case
basis independent of medical insurance. An
example of this would be a primary care clinic
paying a dermatologist a fixed amount per tele-
dermatology case reviewed [2].

Out-of-Pocket

With out-of-pocket payments, patients or their
employers pay directly for the services they
receive without mediation through insurance
reimbursements. Some examples of out-of-
pocket healthcare spending include concierge
medicine, direct private care, and certain medi-
cal services not covered by insurance, such as
elective cosmetic procedures. In recent years,
online direct-to-consumer healthcare delivery
platforms have emerged, including primary
care, mental healthcare, pharmaceutical ser-
vices, and other forms of in-person care or
telehealth where patients pay the provider
directly without an insurance intermediary.
Teledermatology is no exception, with many
private direct-to-consumer companies adopt-
ing a direct payment model [2].

Beneficiary Perspective

Healthcare System Cost-Effectiveness

The typical beneficiary perspective pursued for
cost-effectiveness analyses among healthcare
interventions is that of the healthcare system.
From this perspective, the objective is to select
the strategy of healthcare delivery that produces
the least cost for the healthcare system without

negatively impacting the quality of healthcare
delivered [3]. Effective strategies from this per-
spective lead to increased efficiency of healthcare
delivery. Increased efficiency can come in the
form of either increased quality of healthcare
delivery or decreased costs [4]. Ways to increase
the quality of healthcare delivery include imple-
menting interventions that lead to more accurate
diagnosis and management of medical problems
and facilitate improved adherence among
patients. Strategies that decrease costs include
those that decrease overhead costs associated
with healthcare delivery (e.g., clinic space, equip-
ment, personnel) or decrease the total amount of
healthcare that needs to be delivered.

Patient/Societal Cost-Effectiveness

An increasingly popular perspective among cost-
effectiveness analyses is from that of society or
the individual patient. From this perspective,
delivering higher quality, more efficient care at a
lower cost is still favored. However, rather than
solely focusing on the health benefits obtained at
a set cost to the healthcare system, this perspec-
tive also incorporates other societal or individual
costs tangential to healthcare [3]. For example,
these types of cost-effectiveness analyses also
incorporate costs associated with attending medi-
cal appointments, including the costs of missing
work, arranging childcare, and traveling to the
medical office. Pursuing cost-effectiveness anal-
yses from the perspective of society at large is
increasingly favored as a more holistic approach
to evaluating healthcare interventions and strate-
gies [4].

Cost Implications of the Two Major
Models of Teledermatology: Store-
and-Forward vs. Live Interactive

Teledermatology systems and payment models
can be organized into many different structures,
each with unique effects on economics. We will
outline some factors contributing to costs and
savings, highlighting the two primary telederma-
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tology models that have been economically eval-
uated in the published literature.

Store-and-Forward
Teledermatology

In store-and-forward teledermatology (SAFT),
photos of a dermatologic problem are sent to a
dermatologist for asynchronous review. There are
multiple models of SAFT. SAFT may be initiated
by a patient who desires a consultation from a
dermatology provider, or from a non-dermatology
provider who seeks advice on virtual comanage-
ment or triaging of dermatologic problems for
their patients [5].

Direct-to-Consumer

In this form of SAFT, patients can upload photos
to a for-profit web platform or application staffed
by providers who are independent contractors
and generally not part of the patient’s healthcare
network or system. Many of these platforms limit
the diagnoses they provide consultation for, and
most only accept direct payment, although a
handful accepts insurance [6, 7]. Some studies
have questioned the quality of care provided
through these platforms [8, 9].

Patient-to-Provider

During the COVID-19 pandemic, regulatory bur-
dens on telemedicine (HIPAA waivers, telemedi-
cine practice across state lines) were relaxed and
many insurances began offering fee-for-service
reimbursement for SAFT [10]. As such, patients
and providers are increasingly taking advantage
of the option to allow patients to upload photos to
their electronic health record platform and
request a virtual consultation from their existing
dermatology provider. Under some circum-
stances, the provider may bill the insurer for this
service. One recent study found that patient-
submitted photographs are not consistently of
sufficient quality to facilitate teledermatology

review [11]. Furthermore, the economic implica-
tions of this model have not yet been evaluated as
of this publication.

Provider-to-Provider

Healthcare systems with capitated payment mod-
els tasked with providing medical care to large
patient cohorts for flat payments have economi-
cally benefited by using SAFT as a triaging
mechanism [12, 13]. In this model, the derma-
tologist determines whether the patient needs to
be seen in-person by a dermatologist or whether
the primary care physician can manage the
patient’s dermatologic problem with treatment
recommendations from the dermatology pro-
vider. There is no universal triaging framework
for teledermatology, but the determination is typ-
ically made based on some combination of diag-
nosis, disease severity, patient distance from the
nearest dermatology office, and need for a
dermatology-based procedure, among other
considerations.

Cost-Effectiveness of Store-and-
Forward Teledermatology

Based on the current literature, it seems that
provider-to-provider SAFT leads to cost savings
compared to standard in-person referral systems
in most cases, although it was cost neutral in a
minority of cases (Table 6.1) [12-28]. Below, we
describe the unique cost components and benefits
of SAFT from a cost-effectiveness perspective.

Costs Associated with Store-and-
Forward Teledermatology

Hardware and Software

Costs associated with hardware and software
necessary to facilitate SAFT are unique addi-
tional costs that are less applicable to standard
in-person visits [13, 14, 22, 23, 25, 27]. SAFT
referral systems may be built into existing elec-
tronic medical records or require a separate soft-
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Table 6.1 Cost-effectiveness analyses of store-and-forward teledermatology systems

Primary author [citation]  Year  Country

Datta [13] 2015  The United States
Eminovi¢ [14] 2010  The Netherlands
Ferrandiz [15] 2008  Spain

Lim [16] 2012  New Zealand
Livingstone [17] 2015  The United Kingdom
Lopez-Villegas [18] 2020  Spain
Moreno-Ramirez [19] 2009  Spain

Morton [20] 2011  The United Kingdom
Os-Medendorp [21] 2012  The Netherlands

Pak [22] 2009  The United States
Parsi [23] 2012  The United States
van der Heijden [24] 2011 The Netherlands
Vidal-Alaball [25] 2018  Spain

Whited [26] 2003  The United States
Yang [27] 2018  The United States
Zakaria [12] 2021 The United States
Zarca [28] 2018  France

ware application. In addition to software costs,
other technological costs associated with SAFT
include devices (e.g., cameras, computers) and
ongoing software and IT support. These costs are
primarily front-loaded, meaning that the
establishment of a SAFT system often requires
an upfront financial commitment [12].

With the widespread adoption of electronic
health record systems at most major institutions,
some systems have built-in applications that
allow providers to use their own devices or smart-
phones to securely upload photos directly into a
patient’s chart, and to link that photo to an elec-
tronic consultation [29]. Practitioners and health-
care systems encouraging this practice may lead
to reductions in some of the aforementioned
hardware and software costs.

Personnel, Training, and Overhead

Other costs associated with implementation of a
SAFT system include training costs for both
referring and reviewing providers, cost for clinic
space to review the referrals, and compensation
for reviewing dermatologists. Costs also depend
on the context under which the referring and
reviewing providers operate (i.e., from home ver-
sus from the medical office, using their own
device/equipment versus those belonging to a
medical practice). As with hardware and soft-

Patient/societal costs included ~ Cost implications

Yes Cost-effective
Yes Cost neutral

Yes Cost-effective
No Cost-effective
No Cost-effective
Yes Cost-effective
Yes Cost-effective
No Cost-effective
Yes Cost-effective
Yes Cost-effective
Yes Cost-effective
No Cost-effective
Yes Cost-effective
Yes Cost neutral

No Cost-effective
No Cost-effective
No Cost-effective

ware, some of the costs associated with personnel
and training will be front-loaded and therefore
relative additional costs should decrease with
increased patient volume over time [12].

Cost Savings Associated with Store-
and-Forward Teledermatology

The cost savings associated with SAFT are
derived primarily via the reduction in the number
of live, in-person healthcare visits to facilitate
decreased societal costs for patients and decreased
healthcare costs for the medical system [12].

Patient/Societal Perspective

From the patient perspective, those who submit a
teledermatology referral and can be managed with-
out an in-person dermatology appointment avoid
incurring the costs associated with attending in-
person clinic visits, such as unpaid work leave,
childcare, and transportation. Additionally, studies
have found that SAFT has the potential to shorten
wait times for accessing dermatologic care com-
pared to traditional in-person referral options [29,
30]. Expedited care likely benefits patients, who
experience a quicker time to diagnosis and appro-
priate management, and hypothetically leads to
fewer outpatient, urgent and emergent medical vis-
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its attributed to disease progression. Additionally,
quicker time to diagnosis likely also reduces patient
discomfort, frustration, and possibly missed work
while patients are waiting to be evaluated by a der-
matologist [18, 19, 23, 26]. However, more data are
needed to confirm these hypotheses.

Healthcare System Perspective

The economic implications of SAFT from the
medical system perspective depend upon the pay-
ment model being used. For closed or capitated
medical systems, such as those that exist in the
United Kingdom and Sweden [31, 32], certain
US systems (e.g., Veterans Affairs system, some
county hospitals), or integrated managed-care
delivery systems (i.e., Kaiser Permanente), the
healthcare system or provider is paid a fixed
amount regardless of the amount of medical care
delivered. Therefore, the incentive for these sys-
tems is to provide efficient care and limit the
need for unnecessary visits [12, 13, 26, 27].
Closed systems also save on costs by steering
patients towards comparatively less expensive
primary care visits instead of dermatology visits.
These incentives align well with the goals of
SAFT, and therefore multiple healthcare systems
have been shown to benefit from the cost savings
associated with SAFT triage (Table 6.1).
Conversely, in fee-for-service payment models,
such as those that exist in most systems in the
United States and Japan, the medical system is
reimbursed for the number of services or proce-
dures they provide [1, 2]. Therefore, the incentive
for these systems is to provide a higher amount of
healthcare, with a greater focus on generating
revenue rather than limiting costs. From the per-
spective of the United States, SAFT services gen-
erally have poor reimbursement rates, and prior
to the COVID-19 pandemic, were only approved
for select circumstances, such as for rural patients
who had established care with a dermatologist
but lived far away from their office [10]. The
COVID-19 pandemic has led to legislative
changes that have improved reimbursement rates
and eased restrictions in providing SAFT ser-
vices, but SAFT still remains underutilized in
fee-for-service healthcare systems given the hur-
dles to revenue generation [10]. Please see Chap.

9 on Regulations and Reimbursement for more
information on this topic.

Live Interactive Teledermatology

In live interactive teledermatology, patients
engage directly with a dermatologist via video-
conferencing in real-time. Before the COVID-19
pandemic, this form of teledermatology was pri-
marily used to provide care to patients living in
rural or remote areas who would otherwise need
to travel a great distance to be seen by a derma-
tologist. During the COVID-19 pandemic, it was
widely adopted across many systems and special-
ties to limit in-person interactions [10]. While
studies have been mixed regarding patient and
provider preferences for live teledermatology
compared to in-person visits [33—35], many insti-
tutions have continued to practice live telederma-
tology given its inherent convenience. In contrast
to the triaging goal of SAFT, live interactive tele-
dermatology functions similarly to an in-person
clinic visit in which evaluation, diagnosis, and
management plan are performed in real-time and
transmitted immediately to the patient through
direct provider-patient communication. Live
interactive visits have primarily been described
within traditional fee-for-service or capitated
insurance models (Table 6.2). Direct-to-consumer
models for live interactive teledermatology visits
have not been documented in the current litera-
ture, though such arrangements probably exist in
practice given the growing popularity of con-
cierge or direct private healthcare models.

Cost-Effectiveness of Live Interactive
Teledermatology

Studies regarding the cost-effectiveness of live
teledermatology systems have yielded mixed
results, with live interactive teledermatology
producing cost savings in some systems and
increased costs in others (Table 6.2) [36-44].
Importantly, the most recent study to evaluate
cost-effectiveness of live interactive telederma-
tology is from 2007 as per our literature review
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Table 6.2 Cost-Effectiveness analyses of live interactive teledermatology systems

Primary author

[citation] Year Country

Armstrong [36] 2007 The United States

Bergmo [37] 2000 Norway

Burgiss [38] 1997 The United States

Loane [39] 2001 New Zealand

Loane [40] 2001 New Zealand

Oakley [41] 2000 The United Kingdom, New
Zealand

Persaud [42] 2005 Canada

Seghers [43] 2006 Singapore

Wootton [44] 2000 The United Kingdom

[36]. Therefore, any analysis is based on litera-
ture from 15 to 25 years ago. Given the advent
of modern web-based videoconferencing tech-
nology and the ability to use personal smart-
phones and other devices to access
videoconferencing platforms, we can hypothe-
size that more current analyses might yield dif-
ferent results. Nonetheless, similar to SAFT, the
overall cost-effectiveness of live interactive
teledermatology depends upon the circum-
stances under which the teledermatology is
being performed and the balance between asso-
ciated costs and savings.

Increased Costs Associated with Live
Interactive Teledermatology

Hardware and Software

Implementation of a live interactive telederma-
tology system is associated with several costs.
First, live interactive teledermatology requires
both the dermatologist and the patient to have the
appropriate technological capabilities to partici-
pate in a videoconferencing call [40, 43]. These
include video cameras, audio set-ups (e.g.,
microphone, headset), and videoconferencing
software that is compliant with patient privacy
laws. In addition, ongoing software and IT sup-
port are often required. As with SAFT systems,
these are primarily upfront costs, meaning that
the per unit cost of operating live teledermatol-
ogy will be highest at the outset and should
decrease as more patients are served and dilute
the initial set-up costs [40, 43].

Patient/societal costs Cost
included implications
No Cost-effective
Yes Cost-effective
No Cost-effective
Yes Cost-effective
No More costly
Yes Cost-effective
Yes More costly
Yes Cost-effective
Yes More costly

Personnel, Training, and Overhead

Given that live teledermatology is operated in
real-time like an in-person visit, the costs associ-
ated with providing in-person healthcare may
still apply, depending on the provider’s operating
context. These include the cost of clinic space
and compensation for dermatologists and other
personnel providing and facilitating care [37-
39]. Unlike SAFT, patients and providers often
do not require special training to engage in live
interactive teledermatology.

Cost Savings Associated with Live
Interactive Teledermatology

In contrast to SAFT, which primarily produces
cost savings by reducing the number of in-person
healthcare visits, the cost savings associated with
live interactive teledermatology are largely
related to decreased societal costs for patients
and potentially decreased operating costs for the
medical system [36-39, 41, 43].

Patient/Societal Perspective

From the patient perspective, live teledermatol-
ogy reduces the need for patients to attend an
additional in-person visit to receive dermatologic
care. Avoiding an in-person clinic visit provides
cost savings to the patient given they are not
harmed by the potential costs associated with
coordinating an in-person visit (e.g., unpaid work
leave, childcare, transportation) [39, 41, 44]. The
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effects of live teledermatology on wait times for
patients seeking dermatologic care have not been
analyzed in the literature, and therefore it is
unknown whether it would provide cost savings
associated with expedited care, such as decreased
interim medical visits while waiting to be seen.

HealthCare System Perspective

The economic implications of live teledermatol-
ogy from the medical system perspective depend
upon many factors, including the balance of costs
and revenue, as well as the payment model. As
with SAFT, costs also depend on the context from
which the provider operates (i.e., home or at the
office). For closed or capitated medical systems
that are paid a fixed amount per patient regardless
of the amount of medical care utilized, the cost
implications are unclear given cost-effectiveness
is not clearly superior or inferior to standard
delivery of in-person dermatology care. In fee-
for-service payment models, where reimburse-
ment is based upon the number of services or
procedures provided, live teledermatology ser-
vices have historically had better reimbursement
rates and fewer insurance restrictions compared to
SAFT, with improvements in both areas associ-
ated with increased demand and need for telemed-
icine in the setting of the COVID-19 pandemic
[10]. Even with these favorable changes, reim-
bursement for live interactive teledermatology is
generally worse than reimbursement for in-person
dermatology visits, especially given the inability
to perform office-based procedures [45].
Therefore, from an economic perspective most
fee-for-service-based healthcare systems will
favor standard in-person visits. Please see Chap. 9
on Regulations and Reimbursement for more
information on this topic.

Future Considerations

Implementation of teledermatology systems
accelerated in the setting of the COVID-19 pan-
demic because it provided a safe way for patients
to access care without the risk of in-person expo-
sure to healthcare settings. The acceleration was
driven by patient and provider demand for virtual

care but was also incentivized by government
programs that relaxed restrictions regarding who
could receive telemedicine services and increased
reimbursement [10]. While much has changed in
a brief period of time, the fast-moving nature of
technology ensures that cost assessments of tele-
medicine will be forever changing. For instance,
the integration of artificial intelligence applica-
tions is likely to have a profound impact on the
future of telemedicine and its costs [46, 47].
Additionally, changes to future healthcare deliv-
ery models, such as the advancement of account-
able care organizations, may also have
consequences for costs and reimbursements. As
we look into the future, it will be important to
study the cost-effectiveness of teledermatology
in the face of these changing contexts to deter-
mine whether they should be considered as per-
manent fixtures within healthcare.

Conclusion

Cost-effectiveness assessments of teledermatol-
ogy depend upon the type of teledermatology
implemented, the system within which it is
implemented, and the beneficiary perspective.
Given the countless permutations of different
combinations of teledermatology delivery and
healthcare payment systems, it is very difficult to
provide a “one-size-fits-all” assessment of cost-
efficiency. Overall, most studies suggest SAFT
produces cost savings, primarily by triaging
referrals to reduce the quantity of in-person der-
matology visits and by reducing patient costs
associated with in-person visit attendance. Live
interactive teledermatology has produced mixed
results regarding relative cost-effectiveness com-
pared to live in-person visits. However, the avail-
able evidence may not represent current-day
cost-effectiveness, especially given that live
interactive teledermatology has generally been
favored in practice given clear, consistent reim-
bursement practices. Teledermatology can be a
cost-effective mechanism for delivering dermato-
logic care, but limited reimbursement continues
to hinder its economic feasibility thereby limiting
its implementation.
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