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Abstract

Background: In dermatology, telehealth was raised as a potential answer to increase access
and decrease delay for skin cancer management, especially in the elderly population.
However, the influence of teledermatology in the care pathway of non-melanoma skin cancer
(NMSC) has never been studied.

Objectives: To evaluate teledermatology (TD) deployment implications in NMSC care
pathways by comparing a conventional care pathway prior to TD integration to the pathway

after TD implementation using a process modelling approach.

Patients and Methods: Two retrospective studies were conducted in a department of
dermatology with an ongoing TD program with geriatric institutions. One study (study 1)
mapped NMSC care pathway prior to TD integration from January to February 2013. Another
determined NMSC care pathway (study) for patients managed after TD diagnosis from
September 2016 to October 2018, during the same period patients managed by conventional
care process were used as controls. Patients characteristics, type of tumors and processes were

compared using time as a key performance indicator.

Results: 89 NMSC patients were managed in the department (mean age= 76 yr old £+ 13)
during the study 1 period while from September 2016 till October 2018, 36 patients NMSC
were managed after TD, mean age of 89 years old + 6 and 681 patients were managed in a
conventional process, mean age of 78 years old £12. There was no significant difference in
delays between: first in-person or TD consultation and biopsy, biopsy and multidisciplinary
consultation, or biopsy and surgery. NMSC patients consulting through TD had significantly
longer delays between: first consultation and multidisciplinary consultation, multidisciplinary
consultation and surgery, and first consultation and surgery (p=0.037, p=0.02, p<0.005,

respectively).

Conclusion: Interestingly, patients managed by TD were significantly older than those
managed using a conventional care pathway, confirming TD interest to improve access to care
for underserved populations. Unexpectedly their total time spent in the process was not
shorter. The results of this analysis illustrated the interest of using process modelling
approach to assess the impact of a healthcare innovation integration and to further rethink

coordination and care pathways for NSMC post TD.
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Introduction

Teledermatology (TD) is a care delivery innovation enabling remote diagnosis and
management. This new modality for healthcare delivery wuses information and
communications technologies (ICT) to send clinical images or data for a remote medical
expertise. It is considered as a promising leverage to improve care access for underserved
populations. Pilot studies have lately established its reliability in comparison to face-to-face
dermatology visits and suggest that it could be an alternative for in-person pigmented lesion
clinic visits.)® Cost benefit studies have tried to demonstrate the economic benefit of
implementing this innovation.* Based on these encouraging results, we believe that TD
implementation could be an essential asset for healthcare systems, in order to provide better
care and management, even if structured pathways after a TD consultation are yet to be
established.

For many experts, TD is considered as an efficient tool if it avoids up to 30% of in-person
referrals and unnecessary travel, or if it increases primary care physicians’ knowledge and
skills in dermatological disorders.>’ In this context, skin cancer is a good option for
teledermatology deployment. The incidence of skin cancer increases with age, and its
management mainly relies on early and appropriate surgical removal of the tumor to decrease
morbidity. According to guidelines, a biopsy prior to any surgery is needed to define the

tumor type and the additional margins if necessary.

Considering TD as a healthcare delivery innovation, we used a process modelling approach,®
in order to compare the pathways followed by patients consulting through TD and through
regular in-person consultations. The aim of this study is to compare conventional care process

and TD care process in the management of non-melanoma skin cancer (NMSC).

Methods and materials
Study setting

This study was conducted in the dermatology department of Henri-Mondor University
Hospital. This department developed and implemented in routine practice a secured store-and-
forward TD process using a regional secured platform in 2016, connecting geriatric
institutions to a department of dermatology. Requesting physicians used a standardized form
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to request dermatological advice. Our objective is to compare the pathway followed by
NMSC patients who first consulted in the conventional way (in-person) and those who first
consulted through TD at 2 geriatric institutions. Two retrospective studies were those

conducted:

Study 1: The conventional care process (prior to TD implementation) was mapped using a
standard engineering process modelling approach. To model the conventional care process,
we interviewed experts (n=5) to identify the activities and processes needed for skin tumor
management. A generic process was designed then applied to all the patients managed for a
skin tumor in the department. Based on this process model, pathway data were collected for

each patient seen in January and February 2013.

Study 2: Care pathway data for the TD care process and the conventional care process were
collected retrospectively for each patient who attended the same hospital for NMSC

management between September 2016 and October 2018.
Participants

All participants were adults > 18 years old with a histological confirmed non-melanoma skin

cancer. All participants were managed in the department.

Study 1: Patients included were adults with NMSC managed in the department of
dermatology in January and February 2013. For each patient, the care process was
determined, from the first consultation in the department until the last step of the cancer

treatment (margin surgery or other therapeutic managements, e.g. radiotherapy).

Study 2: Patients included were adults with confirmed NMSC diagnosed via TD from
September 2016 to October 2018. For all patients, all the steps from the first TD consultation
through TD until the last step of the tumor treatment were retrospectively collected. For non-
TD, in-person NMSC pathways, the delay between multidisciplinary consultation and surgery

was collected.
Collected data

For both studies, data were collected from patients’ electronic records and the appointment
booking software of the hospital, or from the TD platform. Relevant process activities were

determined with experts. We retrospectively identified the following steps: dermatologist’s
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consultation, skin biopsy, multidisciplinary consultation, and surgery. Data were collected for
consultation dates, and for the TD group, for the number of missed appointments. Cancer
type, e.g. basal cell carcinoma (BCC) or cutaneous squamous cell carcinoma (SCC), was
recorded. All patients declared non-opposition to anonymous use of their data, the database

was declared to the “Commission Nationale Information et Libertés”.
Statistical analysis

The conventional and the TD care pathways were compared using time indicators (days): time
between the first consultation and the biopsy, time between the first consultation and the
multidisciplinary consultation, time between the first consultation and the surgery, time
between the multidisciplinary consultation and the surgery. Population characteristics were
compared. Moreover, we also compared age, skin cancer distribution and delay from the
multidisciplinary consultation till the surgery, between the TD group and the conventional
group during the same period of study 2 (2016-2018). We also compared the characteristics of
NMSC patients who received conventional care (non-TD) in 2016-2018 and in 2013.

Data were analyzed using SPPS®statistics software. Qualitative variables are expressed as
percentages and quantitative variables as mean or median (range). Categorical variables are
compared using the Chi-square test, continuous variables using the t-test or the Kruskall
Wallis test. All tests were 2-tailed. P < .05 indicated statistical significance. This study was
approved by the institutional review board of CPP lle-de-France II.

Results
Patients

Study 1: In January and February 2013, 89 NMSC patients were managed in the department
(mean age= 76 yr old + 13).

Study 2: From September 2016 till October 2018, 36 patients NMSC patients consulted via
TD and were later managed in the department, with a mean age of 89 years old + 6. During
this same period, 681 patients with NMSC consulted “in-person” and were later managed in

the department, with a mean age of 78 years old +12.

Care pathway modeling
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Four types of activities were identified; their sequence order in the process may have varied
from a patient to another. Figure 1 summarizes both the conventional care process within the
hospital and the care process with and after TD consultation. The main difference is in the
patient’s enrollment in the hospital care process. In the conventional care process, biopsy is
always the first step, followed by three options: surgery, multidisciplinary consultation or
second dermatology consultation, before surgery scheduling. In the TD care pathway, some

patients skipped the biopsy as they were directly scheduled for a surgery.
TD process care pathway

The TD skin cancer care pathway was established for 36 patients. All had a skin biopsy, and
28 had a scheduled surgery (78%). Most of the patients (n=22; 61%) benefited from the
dermatological diagnosis the same day the TD consultation was sent. The median time
between expertise consultation and biopsy was 16 days [2-126], and the median number of
steps before treatment was 3 [1-5]. Thirteen patients (36%) had one missed biopsy or surgery
visit. Biopsy was most frequently the first step in the hospital after TD (n=32, 89%), while
three patients had a direct surgery. More than half of the patients (n=18) completed their

process in 3 steps to surgery.
Population comparison

Table 1 compares the characteristics of the two populations. Patients in the TD group were
significantly older, and more likely females. SCC was more frequently observed in the TD
group than in the conventional care group. The number of scheduled surgeries did not

significantly differ between the two groups.

In comparison to patients enrolled in the conventional care pathway in the same period 2016-
2018, patients in the TD group were significantly older 89 years old + 6 vs 78 years old £12, p

<1073 with the same cancer type distribution.

For patient enrolled in the conventional care process, the comparison of patient characteristics
between 2013 (n=89) and 2016-2018 (n=954) did not display any significant differences in
age, p=0.2, or the presence of a scheduled surgery [76% (n=68) in study 1 vs 82% (n=556) in
study 2, p=0.25]. NMSC distribution significantly differed between the two groups with more
SCC in 2013 [51% (n=49) vs 43% (n=296)] and fewer BCC [40% (n=35) in 2013 vs 54%
(n=367) in 2016-2018], with p <107 for both.
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Care pathway (process) comparison

Care pathway (process) comparison between study 1 and 2 did not highlight any significant
difference in delays between: first in-person or TD consultation and biopsy, biopsy and
multidisciplinary consultation, or biopsy and surgery. NMSC patients consulting through TD
had significantly longer delays between: first consultation and multidisciplinary consultation,
multidisciplinary consultation and surgery, and first consultation and surgery (p=0.037,
p=0.02, p<0.005, respectively) (Table 2).

For the conventional care group, in comparison to 2013, the mean time between the
multidisciplinary consultation and the surgery was significantly longer in 2016-2018 (28 days
+21 in 2013 vs 37 days + 21 in 2016-2018, p <103). Finally, compared to the conventional
group during the same period, the TD group had a longer delay between multidisciplinary
consultation and surgery 46 days = 30 vs 37 days + 21, p=0.068)

Discussion

Studies comparing telemedicine or teledermatology to conventional care have mostly focused
on diagnosis outcome comparing standard care to telemedicine, using methodologies such as
before-and-after studies, randomized controlled trials or cost-benefit studies.**° Process
modelling is a relevant approach to assess the impact of an innovation integration on a
conventional process. It enables the identification of new resources or activities, using process
comparisons through key performance indicators such as time, cost or resources. It was
successfully used to represent or assess areas of improvement in healthcare systems.%*2 In the
field of skin cancer management, studies including TD mostly focused on the accuracy of this
platform in the diagnosis, there are few data on the pathway of skin cancer patients after TD
consultation.*® Herein considering teledermatology as a care delivery innovation we used a
process modelling approach to retrospectively compare TD to conventional care for NMSC,
describing processes using key performance indicator while describing the concerned
population.

In our study, patients in the TD group were significantly older than those in the conventional
group. This is because most TD patients are in residential institutions like nursing homes, so
their primary physicians resort to TD to avoid unnecessary travels.}*> Since they are older,
this explains why SCC was more common in the TD group. In the conventional group, there
was less SCC in 2016-2018 compared to 2013. In comparison, other studies showed that
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between 2013 and 2015, the incidence of SCC was plateauing or falling in Australia, and it
was stable in the United States (2013-2015).’

Compared to the conventional group in 2013, the TD group in 2016-2018 had a longer time
between the first consultation and the multidisciplinary consultation, the multidisciplinary
consultation and the surgery, and the first consultation and the surgery, which can be seen as
counterintuitive. This can be explained by the fact that TD patients are older, and shorter
delays are usually given for younger patients with more serious conditions like melanoma. TD
patients are also prone to have comorbidities, which would require preoperative screening
before anesthesia and surgery, also explaining a longer time to surgery. They also had longer
time between the first consultation and the multidisciplinary consultation, compared to the
conventional group in 2016-2018. Moreover, in the conventional group, the mean time
between the multidisciplinary consultation and the surgery was significantly longer in 2016-
2018 compared to 2013, either because of a higher number of SCC which require a prompt
management in comparison to BCC or because of an increase in the number of skin cancer
patients throughout the years.®

Unexpectedly, the overall care process of NMSC through TD is longer than the conventional
pathway. Though TD remains a platform for patient triage in dermatology,'®!’ and though
access to care is faster through TD, our study shows that after care access, the overall duration
of the care pathway is not shorter through TD. TD patients consulting for suspicious
malignant lesions are usually old with poor health. They might not be considered as a priority
for giving them short delay appointments. Moreover, they sometimes are in palliative care
with poor prognosis. We assume that this is why some appointments in the TD group were
missed. However, further studies are needed to identify the profile and general conditions of
patients with an incomplete pathway. In poor patient conditions where NMSC surgery is
unnecessary, dermatologists have to discuss their cases with general physicians. Finally, a
way to decrease the lead time to surgery in TD patients is for general physicians to perform
skin biopsies, then patients could directly come with their histology result. Though the
accuracy of biopsies by non-dermatologists is lower than that by dermatologists, TD can be a
platform to guide GPs about the site and method of biopsy.'® Our results support that TD may
facilitate skin conditions management in underserved populations.?®42° Those patients may
not have benefited from a dermatological diagnosis without TD. Implementing TD for skin

cancer remains a priority given the suitability of this skin condition to remote diagnosis.
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Conclusion

Access to care for a suspicious NMSC might be accelerated through TD. It is also more
practical for elderly patients, and a preventer of unnecessary travel. However, the process for
NMSC management once the patient enters the care process is not shorter for TD patients,
which might be explained by the characteristics of the population enrolled in TD. More
innovative strategies are needed to structure the pathway of patients after a TD consultation.
Getting familiar with engineering approaches such as process modelling could help physicians
to identify and visualize new processes and consequences generated by an innovation

integration in an existing healthcare system.
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Summary Table:

e Teledermatology has been raised as an answer to increase access to care and decrease
lead time to skin tumor management

e No data about care process after skin tumor management using teledermatology
e Process modelling has been used to assess area of improvement in healthcare systems
e Telehealth assessment has barely used process modelling approach

e This study used process modelling to compare skin tumor care pathway prior and with
Teledermatology integration and displays that TD management is not always
associated to shorter care pathways
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Fig 1: TD and conventional care pathway in hospital process modeling.

Study 1 Conventional Study 2 TD care p
care pathway in 2013 | process in 2016-18
Number (%) Number (%)
N=89 N=36

Mean age 76 £14 89 +6 <0.005
Female 35 (40) 26 (72) <0.005
Basal cell carcinoma 46 (52) 15 (42) 0.19
Squamous cell carcinoma 32 (36) 19 (53) <0.005
Basal cell carcinoma plus
squamous cell carciml)oma 11(12) 2(5
Scheduled surgery 71 (80) 28 (78) 0.81

Table 1. Population comparison between conventional care process

teledermatology (TD) care process group (study 2)

(study 1) and
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Mean Mean
Average Average
with with TD
conventional | care in P value
care in 2013 | 2016-18
(days) (days)
N= 89 N= 36
Overall time of process 171 £122 151 +81 0.98
Time between the first consultation 17+24
and the biopsy NA= 67 23+24 0.008
Time between the biopsy and 43134 81+89 0.3
multidisciplinary consultation NA=51 NA= 14 '
Time between the biopsy and the 71 +43 59 +84 0.95
surgery N=46 NA=14 '
Time between the first consultation 41 +£39 81+88 <0.005
and the multidisciplinary consultation NA=30 NA=14 '
Time between the multidisciplinary 25 +21 46 +30 0.02
consultation and the surgery NA=18 NA=18 '
Time between the first consultation 56 +47 99 +36 <0.005
and the surgery NA=18 NA=8 '

NA= Non-available

Table 2: Process time comparison between study 1 and 2



