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Abstract

Background: Teledermatology utilizes photoimaging and background information to allow dermatologists to remotely
provide a diagnosis to practitioners. ConsultDerm is an asynchronous, web-based teledermatology software that allows
practitioners to submit their electronic referrals for assessment by board-certified dermatologists.

Objective: Our study aimed to retrospectively analyze teledermatology’s utilization in Canada by using the teledermatolo-
gy platform ConsultDerm.

Methods: After implementing inclusion criteria, 1000 patients were selected, and relevant demographic and clinical infor-
mation were extracted for data analysis. In addition, an online survey with pre-formulated questions was distributed to 7
dermatologists currently using the ConsultDerm platform to determine their experience in utilizing teledermatology.
Results: Of the 1000 patients, 66.5% had not received treatment prior to their teledermatology referral, and on average,
patients experienced symptoms for 489.5 days prior to their referral. Diagnoses made were categorized by conditions, most
common being dermatitis (37.1%), followed by acneiform conditions (10.6%), benign lesions/neoplasms (12.1%), infections
(9.4%), and dyspigmentation (3.1%). Most consults originated from small population centers, and the referring practitioners
were predominantly family physicians. Dermatologists utilizing the platform expressed ease of use, however, areas of im-
provement were identified such as increasing the quality of imaging and more detailed patient history.

Conclusion: Through our analysis of 1000 cases, we identified how a teledermatology consultation could be used to assess
a wide variety of cutaneous conditions, improving access for patients who may face barriers to seeing a dermatologist.
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Introduction by Finnane et al. reported that teledermatology services con-
. . o sistently reduced wait times and improved satisfaction with
With the ever-evolving landscape of technology, the utiliza- care

tion of telemedicine is an emerging ficld in healthcare that
has a tremendous level of potential to provide care to under-
served areas and patient populations. Teledermatology, con-
sidered a subspecialty of dermatology, utilizes photoimaging
and patient history to allow dermatologists to provide a diag-
nosis to practitioners or patients remotely. This form of tele-
medicine has had significant growth in its utilization over the
past several years.! This delivery method has provided a plat-
form for physicians of various specialties, with an emphasis |
on general practitioners, to communicate with experts in der- 2Division of Dermatology, University of Alberta, Edmonton, Canada
. . . Faculty of Medicine and Dentistry, University of Alberta, Edmonton,
matology in the care of their patients. The use of telederma- Canada
tOIng has demogstrated efficiency in reducing 'Wal’t times for 3Faculty of Sciences, University of Alberta, Edmonton, Canada
patients, remedying less urgent referrals, and in light of the
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current COVID-19 pandemic allowing urgent reviews to } A N
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occur and providing invaluable advice for high-risk patients, "4,
such as those on immunomodulators.>® A systematic review Email: jrao@raoderm.com

In a 2019 report provided by the Canadian Medical
Association (CMA), there were 634 dermatologists in
Canada, of which 63 reside in Alberta, providing one derma-
tologist per 150,000 Albertans.’ As the number of experts in
dermatology is usually scarce in comparison to their demand,
with a striking disparity in dermatologist density between
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urban and rural areas, the implementation of teledermatology
is especially helpful in providing care to remote areas. It is
also instrumental to those who face physical barriers to care,
such as limited transportation.® The use of teledermatology
for patients in remote areas has been proven beneficial.® A
systematic review by Lee and English found that in-person
referrals were reduced by up to 74% when a photo-triage
system was utilized.” Also, a randomized study by Datta et
al. found that teledermatology was significantly more afford-
able than conventional in-person physician-patient meet-
ings.® While teledermatology has the potential to provide aid
in many different community-based settings, the implemen-
tation of a teledermatology triage system in a hospital-based
setting was also proven to be successful, creating more ave-
nues for the utilization of this technology.’

Technology has changed the way we deliver care in vari-
ous ways. As a result of the current COVID-19 pandemic,
telemedicine, including teledermatology, is a crucial tool in
providing care to immunocompromised and at-risk patients.
Through the asynchronous teledermatology platform in
Canada, “ConsultDerm” (www.consultderm.com), patient
images along with demographic information and pertinent
history are stored and forwarded by the referring physician
through the online platform to await a dermatologist consul-
tant’s opinion. A referral and consultant template seen on
ConsultDerm are provided in Figure 1. ConsultDerm is a
web-based teledermatology platform, which allows practi-
tioners, specifically physicians and nurse practitioners across
Canada, to consult board-certified dermatologists regarding
their patients at no cost to the referring practitioners. There
are twelve teledermatologists on ConsultDerm providing
consultation who are licensed and practicing dermatologists
in Canada. These dermatologists supplement their in-person
practice with teledermatology by way of ConsultDerm.
Dermatologists using the ConsultDerm platform can seek
remuneration through fee-for-service billing per consulta-
tion, which is paid to the practitioner by provincial health-
care in the patient’s home province. In the event of a
consultation, the referring practitioner is given a template to
provide the duration of the problem, a patient history, ana-
tomic sites affected, and current and past treatments. There
are also multiple spaces available for practitioners to upload
images for the dermatologist to review. Responses by the
dermatologist will include their diagnosis, an explanation of
the disease, and a recommended treatment approach. It is at
the discretion of the referring practitioner to initiate the rec-
ommended treatment. If they are uncomfortable doing so,
they can then refer the patient. The consultation request is
straightforward and has no specific requirements in terms of
methodology for photo capture; however, if the dermatolo-
gist is unable to interpret the picture due to quality issues,
they will request a new photo be uploaded in their response.
In addition, there are no inclusion/exclusion criteria guiding
a consult for referring practitioners. However, suppose a

a ConsultDerm Referral Template |

1 Create a Patient File 3 Consultation Request

Prefix: Province: Problem Duration:

First Name: Country: Patient History:

Middle Name: Postal Code:

Current Treatment:
Personal Health #: Phone:
Address: Work Phone: Rast reatmont

Address 2: Gender
AAdditional Notes:

City: Date of Birth:

2 File Upload

File: [Choose a file

4 Choose a Consultant

Next available consultant

Description: Specific Consultan{

b ConsultDerm Consult Template |

Date:

Dear

Patients Name:

Birth Date:

Personal Health Number:

‘Thank you for making this electronic consult. ConsultDerm™ utilizes secure, reliable, confidential and user-friendly technology to facilitate

rapid skin diagnoses and treatment plans, thus providing a value for patients requiring dermatologic assistance. Based on the information
you have provided, | have been able to formulate the following impression and management suggestions.

Impression:

indicates the diagnosis

Note:

jons if applicable
Suggestion/Management

recommendation for treatment and/or in-person follow-up.

Thank you again for this making this consultation. It was a privilege to be involved in the care of your patient and | encourage you to
continue to use this resource for any of your patients with skin problems. Please note that the impression and management plan above
were based on two-dimensional images, thereby reducing my perception of skin texture and patient symptomatology.

Although ConsultDerm™ is useful for providing clinical assistance, it is not a perfect substitute for direct patient viewing. As such, please
combine my impression with your own live clinical findings and follow my suggestions only if they concur with your own judgment as an on-
site clinician.

If you have any further concerns or questions, please do not hesitate to contact me.

Best regards,

Figure |. Template for referral (a) and consultant (b) on
ConsultDerm. Boxed areas indicate customizable section of the
template.

dermatologist believes that a teledermatology consult is
insufficient to make a proper assessment or further investiga-
tions are required. In that case, they advise the referring prac-
titioner to make an in-person referral for the patient to a
dermatologist and provide their office location if they choose
to refer there. As patient information is collected on the plat-
form, consent templates are available to referring practi-
tioners to provide to their patients. Consultderm has been
approved by the privacy commissioner and OIPC in Alberta
and adheres to the health information act set forth in Canada.

To our knowledge, there are a limited number of studies
assessing a large cohort of real-life cases that have been seen
through practitioner-to-physician referral by the method of
teledermatology and how these may differ from those seen in
conventional office visits. Several teledermatology platforms
are available in Canada, including Dermcafe, Maple, and
DermaGo. The majority of these platforms have come to rise
in the last ten years and operate on a patient-to-physician
basis, meaning patients would describe their symptoms and
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submit photographs, later being contacted by a physician.
However, the platform ConsultDerm has been around the
longest of any web-based platforms, being operational since
2008, and operates as a practitioner-to-physician platform
requiring background history and images from a referring
provider. Consultderm is advertised to referring practitioners
by means of their governing body and associations.
Consultderm helps expedite referrals for community practi-
tioners and has demonstrated applicability in acute settings,
such as those in hospitals for an emergency dermatology
consultation. In this paper, we discuss how teledermatology
is being utilized by way of practitioner-to-physician e-refer-
ral in Canada by assessing its use through ConsultDerm in
the province of Alberta. In this paper, we discuss how teleder-
matology is being utilized by way of practitioner-to-physician
e-referral in Canada by assessing its use through ConsultDerm
in the province of Alberta.

Materials and Methods

Between May 25, 2020 and October 20, 2020, 1077 consults
conducted in Alberta were extracted from the telemedicine
platform ConsultDerm. Of those consults, 77 were excluded
due to incomplete patient demographics and/or missing his-
tory of skin condition within the referral. One-thousand
patient consults, satisfying all required information, were
included, and used for data collection for this study.

Of the consults selected, information collected included
age, sex, problem duration, any previous treatments were
tried, the specialty of the referring physician, and how long it
took for a diagnosis to be made from initial consult submis-
sion. Numerical measurements for quantitative data were
calculated, including means, ranges, and percentages. Patient
location was extracted and grouped into a population density
category by identifying the location of that patient’s referring
provider. These locations were categorized according to
Statistics Canada as: (1) Rural (less than 1,000 population);
(2) Small population centers (a population between 1,000
and 29,999); (3) Medium population centers (a population
between 30,000 and 99,999); (4) Large population centers (a
population of 100,000 or more).'”

A 9-question voluntary survey using the online platform
Survey Monkey was designed by one of the authors, a der-
matology resident, and distributed to 7 dermatologist consul-
tants that had previously used the ConsultDerm platform.
The purpose of the survey was to inquire about both quanti-
tative and qualitative elements, assessing the users’ experi-
ence, the platform’s practicality, and whether they noted any
improvements which could be made. Of the dermatologists
who participated in the survey, teledermatology is in addition
to their regular in-office practices. As the dermatologist pro-
viders are not bound to provide care by the platform and may
choose to stop at any time, the survey was sent to those pro-
viders who had provided care during the period the cases

were completed. The survey questions are listed in
Supplemental Table 1.

Ethics approval was obtained from the Health Research
Ethics Board - Health Panel at the University of Alberta.

Results

Consults

Two hrundred and thirty-eight (23.8%) participants were
pediatric patients (<18 years old) with a mean age of 7 years
(range: 0-17). The other 762 participants (76.2%) consisted
of adult patients, with a mean age of 51 years (range: 18-99
years). Five hundred and eighty-six (58.6%) patients were
female, and 414 (41.4%) were male. Most of the patients
(66.5%) had not received previous treatments prior to their
ConsultDerm diagnosis. On average, patients experienced
symptoms for 489.5 days (range: 1.5-10950) prior to their
referral. Using ConsultDerm, the average time of diagnosis
from initial referral was 5.2 days (range: 0-34). Of the 1000
consults, 5% were unable to be adequately assessed due to
missing or poor image quality. For this in-person consulta-
tion was required for further assessment and investigation.

The diagnosis of the participants included in the study
was categorized by condition (Table 1), the specifics of
which can be found in Supplemental Table 2. The most com-
mon category of diagnosis was dermatitis (n = 371, 37.1%);
followed by acneiform conditions (n = 106, 10.6%), benign
lesions/neoplasms (n = 121, 12.1%), infections (fungal/
yeast, bacterial, viral and ectoparasites, n = 94, 9.4%), and
dyspigmentation (n =31, 3.1%). All conditions have a higher
proportion of adult patients to pediatric patients except for
the fibromatoses category. However, it should be noted that
skin cancer, bullous disease, and oral conditions were not
seen in pediatric patients. The condition with the longest
average problem duration prior to a ConsultDerm consult
was psoriasis (2238.5 days, 6 years), and bullous diseases
had the shortest average time (14.0 days). More patients had
received treatment for their condition (62.4%) than not
(37.6%) prior to ConsultDerm.

As indicated in Table 2, the most significant proportion of
referrals came from small population centers (45.4%), fol-
lowed by large population centers (41.2%), medium popula-
tion centers (12.6%), and lastly, rural areas (0.08%).
Additionally, smaller population sizes correlated with fewer
dermatologists within the region; rural areas had zero derma-
tologists, whereas 70 dermatologists resided in large popula-
tion centers. A map of Alberta in Figure 2 illustrates where
referrals originated from.

From the 1000 referrals sent to ConsultDerm, 9 different
types of practitioners were identified to have sent the refer-
rals (Table 3). The most common type of practitioner was
family physicians (92.7%), followed by nurse practitioners
(3.6%), pediatricians (1.5%), unknown specialties (1.2%),
and internists (0.6%). The final 4 specialties, anesthesiology,
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Table 2. Distribution of Location Type (Based on Population
Size) Where First Consultation Occurred for ConsultDerm.

Table 3. Distribution of Practitioner Type Among Those
Sending Consults on www.consultderm.com.

Population Consult (n) Percentage (%) Dermatologist (n) Type of practitioner N Percentage (%)
Rural Area® 8 0.08 0 Family physician 927 92.7
b
Small POPCTR 454 45.4 I Nurse practitioner 36 3.6
Medium POPCTR® 126 12.6 2 Pediatrician 15 1.5
Large POPCTR® 412 41.2 70 Unknown 12 12
Abbreviation: POPCTR, population centres. Internist 6 0.6
The populations were categorized in the following way: Anesthesiologist | 0.1
The number of dermatologists found in each population is indicated. .
?Rural area (less than 1,000 population), Emergency room physician I 0.1
®Small POPCTR (a population between 1,000 and 29,999) Obstetricians & Gynecologists | 0.1
“Medium POPCTR (a population between 30,000 and 99,999) N logist I 0.1
dLarge POPCTR (a population of 100,000 or more). eurologls :
emergency room physician, obstetrics and gynecology, and Survey

neurology, accounted for 0.4% of referrals.

=
®
i .
. IMcMurrayj
o4 ¢
8 ,® o
® [ J
e ® S
‘0 ®
® &
® < 5 consults ..
@ 6 - 49 consults
@ > 50 consults @
o®

Figure 2. Map of Alberta displaying geographic locations of all
1000 consults.

Regarding the survey, a total of 6 responses were collected
out of 7 total requests (85.7% response rate) (Supplemental
Table 1). All of the dermatologist respondents had completed
more than 100 consults through the online teledermatology
platform, ConsultDerm. Survey statistics, including ease of
use of ConsultDerm, confidence with diagnosis through this
platform, patient satisfaction, and the number of consults
completed, can be found in Figure 3.

The survey also included an opportunity for the dermatol-
ogists to write in answers to questions. In terms of essential
pieces of information necessary when receiving a photo to
provide a diagnosis on, the respondents wrote the following:
high-quality photographs that are in focus (close-up and far
away), distribution of the rash, locations of lesion/rash, his-
tory, symptoms of the lesion (bleeding, itching), if the patient

Survey Statistics ‘

OnascaleMIShowwouldyouratemeeaseofusmgmeplatform(l—me On a scale from 1-5, how confident are you with your patients' diagnosis after you
se, 5=the most have used this laform to consult versts seeing patents i person (1= minimal
5% confidence, S=maximum confidence)?

i
15 s
10 ,
) . l ‘ l
00 o

Rating (1-5) Rating (1-5)

Responses

Responses

On a scle of 15, how satifed are you withthe care you are able to provide
patients (1=minimal satisfaction, 5=very satisfied)?

3 [ <5Consults:0.0%

How many consults have you completed through www.consultderm.com
altogether?

Responses

0 >100 Consults: 100.0%

I S Corsuts 0 5-20 Consolts 1 21-50 Consults I 51100 Consuts I 5100 Comslts
Rating (1-5)

Figure 3. Summary of the survey statistics given to
dermatologist respondents currently using the ConsultDerm
platform to determine their experience in utilizing
teledermatology. Please note that 6 out of the 7-dermatologist
responded to the survey.
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had any previous treatment, and personal/family history of
similar rashes or lesions.

When asked if there were any specific health care settings
where using a teledermatology platform would be most use-
ful, 4/6 (66.7%) reported that implementation in remote or
rural locations would be most beneficial. Respondents also
reported that the barriers involved when trying to provide
care through a teledermatology platform include: a lack of
patient history, poor quality images and photos not represen-
tative of the problem, and time constraints in terms of taking
a few days to respond.

Respondents were also asked how teledermatology could
be improved. The answers included: easier way to transfer
information from the teledermatology platform to an elec-
tronic medical record, training primary care to understand
what can be achieved with the system, having an incentive
system for the referring physician which may include a fee
code to allow collection of good digital photos of the skin
lesions as well as ensuring a detailed history is complete.

Discussion

Our research study shows that teledermatology provides an
unmet need for patients. Our data identified patient, clinical,
and geographical information that may help guide future
implementation of telemedicine services and further identify
clinical education opportunities for referring practitioners.

In Canada, the average wait time to see a dermatologist
for non-urgent medically insured visits is ten weeks.'' As
previously mentioned, the average time for a response using
ConsultDerm was only 5.2 days. This suggests that patient
referrals for cutaneous diseases may be diagnosed more
timely if telemedicine platforms were more regularly imple-
mented into physician practice. The teledermatology plat-
form could serve as either the primary method of consulting
with a dermatologist or as a temporary measure until the
patient receives an in-person appointment, depending on
both patient preference and the confidence level of the der-
matologist on their diagnosis and management plan, depend-
ing on the clinical situation.

When considering the general population and in-office
visits, the types of consults seen through ConsultDerm were
similar to what are commonly referred to for in-office visits.
This may indicate that teledermatology and in-person office
visits can be considered synonymous unless further in-person
investigations are deemed necessary by the dermatologist.
The majority of consults seen via ConsultDerm were as
expected, with the most common diagnosis being dermatitis
followed by acneiform conditions.

Notably, there were only 18 cases of skin cancer obtained
through our analysis. This suggests that practitioners are
referring patients for in-person appointments if a suspected
cancerous lesion is seen or that the patients may have pre-
ferred an in-person visit. However, identifying the 18 cases

of skin cancer in our pool of results, demonstrates the ability
of teledermatology platforms to not only treat benign condi-
tions in a timely fashion but also to identify skin cancers ear-
lier rather than waiting for an in-office appointment, which
could result in an emergency referral in comparison to a
timelier wait.

Of the 1000 consults examined, we identified that almost
half (45.4%) of those consults originated from small popula-
tion centers and almost another half (41.2%) originated from
large population centers, which indicates that more dense
population areas also utilize teledermatology. This could be
due to the long wait times required for in-person referrals or
individual patients’ preferences based on their schedules.

To our surprise, we noticed that less than 1% of consults
originated from rural areas. We anticipated that more con-
sults would be seen from rural zones due to the lack of der-
matologists located in the region. A rationale for this may be
that most are either managed by family physicians or are
seen in-person during in-city visits due to the smaller popu-
lation requiring dermatology service. Additionally, the short-
age of general practitioners available in rural areas may have
inadvertently reduced the number of possible consults avail-
able from these regions. It would be valuable to investigate
further into this, possibly surveying physicians of these
regions regarding their awareness and comfort with using a
teledermatology platform.

Table 3 identified varying types of practitioners who sent
the referrals of our 1000 study subjects. Of those practi-
tioners, a total of 92.7% (927) consisted of family physi-
cians. This suggests an opportunity to provide more education
to prospective and current family medicine physicians
regarding what information is valuable when conducting a
teledermatology referral and methods of taking photographs
in a systematic manner such that they are useful to the con-
sultant. In addition, our results indicate that specialists are
not as active in using teledermatology, which may be due to
the nature of their practice and its unnecessary need for der-
matology referral. However, with dermatological concerns
being a common contributor to ER visits, the lack of referrals
from emergency physicians is surprising and perhaps indi-
cates a lack of awareness of this platform. Assessing which
specialists are commonly requesting dermatology referral
and how teledermatology may be utilized within that spe-
cialty is an area that may warrant further investigation.

In Canada, there are several teledermatology platforms,
including DermaGo, Dermcafe,Maple, and Consultderm.
Some of these platform’s work based on practitioner-to-
physician, requiring a patient to see a practitioner who will
send background information and images to a dermatolo-
gist, as seen with ConsultDerm. While others, still requiring
similar information to that seen in ConsultDerm, operate as
a patient-to-physician platform, allowing patients to directly
connect with dermatologists or family physicians with a
dermatology  interest. = However, limitations to
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patient-to-physician platforms exist, especially when con-
sidering diseases that may be easily managed by general
physicians or the possibility of neoplastic lesions, which
may be misrepresented by a patient when reporting their
symptoms.

The dermatologists who used the ConsultDerm platform
had the freedom to use any teledermatology platform they
preferred. Based on the survey responses from dermatolo-
gists using ConsultDerm, to have a successful teledermatol-
ogy consult, we recommend that referring physicians
provide a pertinent clinical history including duration of
skin problem, symptoms, previous treatments, along with a
personal/family history of dermatological conditions. We
also emphasize that high-quality photographs from both
close-up and far-away distances with various angles (head
on, and side-to-side for example), would be of paramount
importance. Further steps in improving teledermatology use
in Canada may also include technological advances such as
the centralization of electronic medical records, allowing
the dissemination of patient information to be accessible by
all relevant care providers. Additionally, creating a formal-
ized training video for referring physicians would be valu-
able to ensure that the referring provider communicates all
necessary information required by consultants. Although the
dermatologists who participated in the survey reported pos-
sible ways to enhance the provider experience, the consen-
sus by survey respondents was a positive experience using
ConsultDerm. These survey respondents are regular users of
the platform and it may be of value to have future respon-
dents engage with other practitioner-to-physician dermatol-
ogy platforms to have a more extensive report of user
experience.

Although we identified several reasons why telemedicine
in dermatology may provide benefit to both patients and
practitioners, there exist several limitations in its administra-
tion. This includes incorrect diagnoses due to inaccurate and/
or missing clinical information, poor quality images, and the
lack of use of dermoscopy, which involves utilizing a hand-
held magnifying device (dermatoscope) to further analyze
lesions. In addition, some referring physicians may not be
comfortable with performing in-person biopsies, ultimately
resulting in in-person referrals.

Limitations of our study include cases only being ana-
lyzed in Alberta. Data from more provinces would be war-
ranted to have amore encompassing report of teledermatology.
Furthermore, a systematic review including various teleder-
matology platforms could be performed in order to further
elucidate the benefits of teledermatology and the various
intricacies of each platform.
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