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Abstract
Purpose of Review Teledermatology has quickly evolved to become an indispensable tool in modern health care valued by 
both patients and primary care physicians. We compiled the most recent teledermatology research in this review, emphasiz-
ing the value of the integrated teledermatology health care paradigm used at the University of Mississippi Medical Center 
(UMMC).
Recent Findings There are two primary modalities of teledermatology: live synchronous and the store-and-forward (SAF). 
Store-and-forward systems have been demonstrated to be cost-effective, reliable approaches to provide rural access to care 
in areas where in-person consultations are unavailable or associated with long wait times. The UMMC developed a reliable, 
time-efficient program based on the collaboration of university-based dermatologists and rural primary care physicians within 
Mississippi using SAF teledermatology consultations. When needed, primary care physicians are able to refer patients to 
rapid access dermatology clinics when an “in person” visit is required for an examination or a procedure.
Summary The integrated teledermatology system at the UMMC is an essential part of efforts to provide medical treatment 
for patients in underserved, rural areas of Mississippi. While telemedicine’s dependability, accuracy, and cost-effectiveness 
are still being studied, integrated models are starting to break down obstacles that would prevent the broad adoption of this 
technology.
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Abbreviations
DTC  Direct-to-consumer
ECHO  Extension for Community Healthcare Outcomes
EHR  Electronic health record
PCP  Primary care provider

SAF  Store-and-forward
TD  Teledermatology
UMMC  University of Mississippi Medical Center

Introduction

Telemedicine, or telehealth, describes the distribution of 
health-related services and information via electronic ser-
vices. Over the last century, as technology has become more 
widely accessible to the public, telemedicine has evolved to 
treat, monitor, and educate an increasingly diverse population 
and to benefit medically underserved areas [1, 2]. This rep-
resents amazing progress considering that teledermatology 
(TD) was first described in clinical practice in 1985 [3, 4].

The ability of TD to provide nontraditional skin care for 
patients is perhaps best illustrated in rural communities. As 
health care becomes less available in rural areas, the value 
of TD increases [5]. There is only 0.17 dermatologist per 
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100,000 people in the three least densely populated cities in 
the USA. In addition, fewer appointments are available for 
urgent conditions, such as “changing” nevi that could rep-
resent melanoma (9–12.7-week wait time) when compared 
to cosmetic procedures (3-week wait time) [6, 7]. Accord-
ing to the Health Resources and Services Administration’s 
2020–2021 Area Health Resources Files, there are only 
66 dermatologists in Mississippi representing 15 of the 82 
counties [8]. TD is an important tool to close the care gap 
in rural communities; however, its utility extends to other 
settings such as hospitalized patients without in-person der-
matology consultations, nursing homes, prisons, inner cities, 
and rural primary care residency training programs [9]. It 
plays an important role in continuing the medical education 
of primary care health care professionals and can be used as 
an observation tool for dermatology resident physicians [10].

Store‑and‑Forward Teledermatology in Rural 
Primary Care Offices

TD services are largely provided through two distinct modal-
ities: live interaction (synchronous) and store-and-forward 
(SAF). In some cases, a hybrid model may be adopted [11]. 
Live, real-time interaction allows the provider to interact 
with the patient with or without their primary care provider 
(PCP) via audiovisual communication [12]. By contrast, 
SAF represents an asynchronous form of communication. 
In the direct-to-consumer (DTC) model, patients are asked 
to document their skin concerns via photography and send 
a picture, along with relevant clinical information, to their 
provider. In the hybrid model of TD, both the synchronous 
and asynchronous qualities of live interaction and SAF are 
utilized [11]. This form of TD may involve a patient discuss-
ing their concern with the dermatology provider via audio-
visual technology, while also providing high-quality digital 
images of the affected skin [1•].

TD provided through SAF systems has been demonstrated 
to be more efficient than synchronous interactions, due to 
the larger number of staff needed to seamlessly organize 
and execute the synchronous modality [13•]. This was best 
demonstrated during the COVID-19 pandemic when most 
dermatology offices were closed, and efforts were initiated 
to apply synchronous TD as a replacement for live office 
visits [13•]. Many patients found it difficult to navigate the 
available technology and experienced problems with con-
nectivity, bandwidth, lighting, movement of the camera, and 
image quality [13•].

In addition to using SAF to provide DTC care, many aca-
demic dermatology departments and dermatology groups 
have chosen to provide SAF services to rural primary care 
physicians via a consultative model. Skin concerns account 
for 12.4% of primary care visits in the USA, and while there 

are not enough PCPs in rural areas, they far outnumber der-
matologists [14]. As such, using TD to provide consultative 
care via primary care physicians not only assures increased 
access to care in rural communities but also ensures patients 
have the support of their local health care support to follow 
through with established care plans [15]. The use of TD in 
conjunction with PCP further circumvents issues that per-
meate DTC services. In a retrospective study by Resneck 
et al. [15], provider choice, transparency, and quality of DTC 
telemedicine websites and virtual applications treating skin 
diseases were assessed. Investigators found that of 62 clini-
cal encounters analyzed, most encounters (42 (68%)) were 
assigned to a clinician without any choice, 16 (26%) dis-
closed information about clinician licensure, and only a few 
(14 (23%)) collected the name of an existing primary care 
physician to ensure treatment plan follow-up [15]. In addi-
tion, the DTC model requires that the dermatologist assumes 
responsibility for obtaining tests, prescribing medications 
from a cost-effective source, and scheduling follow-ups [16]. 
Though this model is most similar to a traditional in-person 
visit, it is difficult to provide high-quality service to patients 
spread over a large region or, perhaps, the whole country 
[16]. These findings and observations demonstrate that, 
while DTC telemedicine websites have the potential to pro-
vide high-value health care in low-resource areas, the use of 
consultative TD services ensures patients receive adequate 
follow-up with a trusted PCP in the rural setting.

The Importance of an Integrated 
Teledermatology Health Care Model

Patients residing in rural areas face numerous barriers to 
care when trying to obtain a dermatological consultation. 
In addition to the physical time constraint of visiting a dis-
tant physician, many patients lack the financial resources to 
afford adequate transportation. For instance, in the Missis-
sippi Delta region, patients frequently have to travel more 
than 70 miles to reach the nearest dermatologist. Addition-
ally, research suggests that only around 14% of patients who 
have scheduled appointments actually show up due to dif-
ficulties related to travel and time constraints [17•].

An integrated store-and-forward TD consultative model 
provides a solution to the problem of caring for and appro-
priately triaging care for rural patients. The Department 
of Dermatology at the University of Mississippi Medical 
Center (UMMC) has adopted a unique, integrated model to 
provide access to skin care throughout a rural state. Using 
this model at UMMC Dermatology, the PCP sends a store-
and-forward TD consultation to university dermatologists. In 
most cases, the primary care physician can handle follow-up 
care for these SAF patients; however, in-person dermatol-
ogy care is sometimes needed for diagnostic or therapeutic 
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procedures. Opportunities for follow-up include, but are not 
limited to, a once-per-month dermatology clinic in the Mis-
sissippi Delta (the poorest region of the state located 90–120 
miles from the medical center), an academic office in rural 
Louisville, MS, and inner-city clinics at the Jackson Medical 
Mall and the Jackson Free Clinic. These clinics are available 
in conjunction to a rapid access clinic at the medical center 
for urgent and emergent dermatology patients that may be 
referred from the TD service.

An additional responsibility of an integrated system is 
to train primary care physicians to care for patients with 
common skin diseases. At the UMMC, the Department of 
Dermatology adopted the Extension for Community Health-
care Outcomes (ECHO) Project [18]. First adapted to der-
matology by the University of Missouri in 2015 (Show Me 
ECHO), Project ECHO provides case-based dermatological 
education to PCPs to improve their ability to diagnose and 
treat skin conditions [18]. Each Dermatology ECHO session 
uses a web-based conferencing platform to share the history 
and clinical images provided by PCPs which are discussed 
by dermatologists on the ECHO team [18].

Important Technical Components 
of an Effective Teledermatology System: 
the Electronic Health Record

An effective integrated TD system requires appropriate staff 
training and handling of patient electronic health records 
(EHRs). At the UMMC, a designated telehealth department 
aids in the intake and integration of patient referral forms 
from outside providers into the EHR, while trained “sched-
ulers” manage the virtual appointment templates in order to 
prevent work overload of the clinic staff. In addition, the use 
of TD workflows is integral to maximize the TD experience 
effectively. Workflows, located within the EHR, are used to 
communicate with patients directly, or while they are still 
in their primary care office. Ultimately, they allow for fewer 
in-office referrals, save time, and reduce co-payments while 
allowing dermatologists to use in-clinic time for conditions 
requiring in-person management [19].

While the choice of TD workflow technology is clinic 
and provider-dependent, providers must become informed 
about options to determine which approach is best suited to 
their practice needs. In 2020, an observational longitudinal 
cohort study sought to compare four workflows (i.e., Cor-
text™, Haiku™, Stentor™, and Secure™ message) [19]. 
Investigators demonstrated that Cortext resulted in a 57% 
fewer follow-up dermatology office visits compared to other 
workflows. In addition, the design of Cortex™ was found to 
promote ease of mobility and a high level of synchronicity, 
enabling physicians to request additional photographs and 
to ask for follow-up information while the patient was still 

present in the primary care clinic. The workflow Stentor™, 
by contrast, provides a dermoscopy tool that effectively aids 
in providing quality skin cancer detection and decreases 
biopsy rates [19]. Specific workflows may be more suited 
for a particular patient mix. For instance, image quality was 
found to be acceptable in 96% of images through Cortext™, 
Haiku™, and Stentor™ but only 86% of images through 
Secure™ messages [25]. Workflows that offer a high level 
of synchronicity in communication are most highly rated by 
dermatologists, PCPs, and patients.

Overcoming Barriers of Teledermatology

Store-and-forward TD requires adequate training on the part 
of referring physician. Proper use requires learning the cor-
rect technique for obtaining high-resolution clinical digital 
photographs, appropriately completing the patient intake 
form, and uploading acquired information into a secure tel-
ehealth center. In addition, a large secure browser is required 
to ensure patient confidentiality, especially when using 
mobile devices [13•].

The Department of Dermatology, UMMC, conducted 
a survey to determine the primary challenge in submit-
ting teledermatology consults by PCPs: the lengthy time 
(usually around 20 min) that PCPs or medical assistants 
required to create a consult. In response, a new system was 
created that employs a Smart Bot™ platform, reducing the 
time necessary to produce a consult to only 5 min [37]. 
Digital photographs of the patient’s digital or paper cover 
sheet, brief history including allergies, and clinical image 
are quickly obtained and uploaded along with the submit-
ting provider’s primary question about the patient. The ana-
lysts at the UMMC Center for Telehealth then generate an 
EPIC encounter so that the consultative dermatologist can 
review the information submitted and generate a consulta-
tive report efficiently.

The quality of clinical images is critically important in 
generating useful consultations with the SAF method [20]. 
During the COVID-19 pandemic, a study analyzing the DTC 
model of teledermatology found that 52.1% of submitted 
images were of sufficient quality. In contrast, up to 10% of 
images were poor quality or did not pertain to the chief com-
plaint [21]. In order to circumvent these issues, it is critical 
to establish a technical infrastructure through which SAF 
clinical images may be received and transferred to derma-
tologists [22]. The UMMC is fortunate to have a national 
telehealth center to provide such support services.

Inadequate reimbursement of TD is another significant 
barrier to the provision of these services [23]. Mississippi 
Code Ann. § 83–9-351 requires insurance companies to pay 
for TD at the rates paid for in-person services, and Medicaid 
also covers telehealth services provided by the university 
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[24]. Unfortunately, each state has its own laws impacting 
the reimbursement of TD by insurance companies. As of 
February 2020, all 50 states and Washington, D.C. pro-
vided Medicaid reimbursement for some form of live video, 
whereas only 16 states reimbursed SAF visits [25]. Outside 
of Medicaid, the majority of third-party payers cover only 
synchronous visits as they are viewed as equivalent to in-
office evaluations. During the COVID-19 pandemic, the 
federal government required reimbursement for telehealth 
visits [26]. It is not clear when this will “snap back” to exist-
ing state laws limiting investment in SAF systems. In the 
Netherlands, TD is fully integrated in the health care system 
and patients are offered complete reimbursement of services 
rendered [27].

A final barrier is the provision of local in-person der-
matologic care when follow-up is required after TD. The 
UMMC is opening academic dermatology offices in rural 
areas and has a once-per-month clinic at a university primary 
care clinic in the poorest area of the state, the Mississippi 
Delta. Urgent access to these facilities is provided to TD 
patients requiring in-person consultation and follow-up.

Engaging Primary Care Providers 
to Participate in Teledermatology

An analysis of PCP perception of TD is essential to ensure 
continued engagement. In a 2015 article published in the 
Dermatology Online Journal, Barbieri et al. [28] sought 
to analyze PCP’s perceptions of SAF teledermatology to 
better understand optimal approaches to integration in a 
telehealth system. PCPs were asked to identify perceived 
strengths and weaknesses of SAF TD. Their findings 
demonstrated that 100% of PCPs unanimously agreed that 
TD is worthwhile and provides an additional service for 
patients and educational value for PCPs. In addition, 89% 
believed it provides access to cost-effective and timely care 
especially for patients in rural communities [28]. Overall, 
93% reported that they would recommend the service to 
their colleagues [28]. Another study conducted assessed 
PCP and imaging technician satisfaction with TD [29]. 
When PCPs were asked to choose between TD or an in-
clinic consult, 57% preferred TD [29]. Ultimately, they 
reported PCPs and imaging technicians found the virtual 
consultation time-efficient and efficacious when compared 
to in-person visits [29]. In a third study, PCPs’ viewpoints 
about TD were assessed using three criteria: questions 
answered (97%), level of satisfaction (97%), and avoid-
ance of patient referral (81%) [30]. When comparing urban 
versus rural TD use, rural physicians report a higher level 
of satisfaction, which demonstrates that the availability of 
care influences the attitudes of PCPs [31].

Patient Experience with Teledermatology

The patient experience with virtual consultations is perhaps the 
most important factor when considering the implementation 
of TD. Patient satisfaction is generally higher for SAF modali-
ties when compared to live-interaction TD [32]. Studies are 
conflicting with regard to a preference for in-person visits and 
TD, though there is a comparable rate of satisfaction [33, 34].

In addition, SAF modalities are well received by those with 
chronic skin conditions such as psoriasis or those who required 
post-op follow-up appointments [35]. Limitations to the use of 
TD for chronic diseases include embarrassment with taking pho-
tos and other concerns related to privacy [18, 33]. The patient 
experience with live-interaction TD has demonstrated reduced 
travel times, reduced cost, and shorter waiting times compared 
to that with traditional in-clinic appointments [36].

Teledermatology in the Time of COVID‑19

The COVID-19 pandemic expanded the use of TD to deliver 
dermatologic care to patients during a time when in-person 
contact was limited. A survey of American Academy of Der-
matology members found that while 14.1% of board-certified 
dermatologists used telehealth prior to the appearance of 
COVID-19, this percentage rose to 96.9% during the pan-
demic [36]. The vast majority of dermatologists used SAF, or 
a hybrid model, of TD, and 58% of dermatologists reported 
they expect to continue TD in their daily practice [36]. While 
the COVID-19 pandemic led to a rapid and widespread adop-
tion of telemedicine services, the use of telemedicine has 
declined significantly as the pandemic wanes. It is not entirely 
clear whether this decline is due to issues with the efficiency 
and effectiveness of teledermatology or other factors.

Conclusion

Teledermatology has revolutionized the delivery of der-
matology services by allowing equitable and affordable 
care to be delivered through a virtual format. In addition to 
providing care to patients in rural communities, integrated 
models allow primary care physicians to refer patients to 
dermatology centers at any distance. At the UMMC, the 
integrated teledermatology system has proven to be a key 
component in the efforts to take care of patients in under-
served areas of Mississippi, especially those residing in rural 
areas. While the reliability, accuracy, and cost-effectiveness 
of telemedicine continue to be explored, integrated models 
are beginning to break down barriers that could lead to the 
widespread implementation of this technology.
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