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ABSTRACT

Introduction: The use of telemedicine has sig-
nificantly increased since the outbreak of the
SARS-CoV-2 pandemic. In the dermatological
setting, patients with stable plaque psoriasis on
maintenance therapy with biological drugs may
be suitable candidates for telemedicine,
although their preference for telemedicine has
not yet been investigated. The aim of this study
was to investigate the preference for tele-
medicine versus in-person visit among patients

with psoriasis receiving biological drugs and the
reported reasons behind their preferences.
Methods: Consecutive adult patients with
chronic plaque psoriasis in stable clinical remis-
sion (Psoriasis Area Severity Index [PASI] B 3 for
at least 12 months) receiving maintenance bio-
logical therapy answered a survey investigating
whether they would choose telemedicine or in-
person visit for the next scheduled visit and the
reasons behind their preference. The survey was
undertaken through a questionnaire that was
developed according to a structured process.
Results: Of the 246 participants in the survey,
118 (48%) preferred telemedicine over an in-
person visit for their next scheduled visit with a
dermatologist. Multivariate logistic regression
analysis revealed that previous experience with
digital video-communication tools was a sig-
nificant predictor for the preference for tele-
medicine (odds ratio [OR] 10.75; 95%
confidence interval [CI] 3.61–32.03), while
older age (\60 years) was negatively associated
with the preference for telemedicine (OR 0.30;
95% CI 0.10–0.90). The most common reasons
(75%) for preferring telemedicine were saving
time and safety in relation to the risk presented
by the Sars-CoV-2 pandemic (38%). In contrast,
56% of the patients who preferred the in-person
visit option declared that they were unable to
use video-communication tools.
Conclusion: About half of the patients with
stable psoriasis receiving biological drugs may
be good candidates for telemedicine.
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Key Summary Points

Telemedicine allows the delivery of
healthcare services using communication
technologies and its use has significantly
increased since the outbreak of the Sars-
CoV-2 pandemic.

Patients with stable chronic plaque
psoriasis receiving biological drugs may be
good candidates for telemedicine.

The most common reasons of patients for
preferring telemedicine is saving time and
safety in relation to the risk of SARS-CoV-2
pandemic, whereas the inability to use
video-communication tools is a barrier to
the use of telemedicine.

DIGITAL FEATURES

This article is published with digital features,
including an infographic, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14587893.

INTRODUCTION

The SARS-Cov-2 pandemic has profoundly rev-
olutionized the management of in-person care
of patients affected by chronic conditions
because of the many restrictions for elective and
non-urgent visits [1]. The use of telemedicine
has significantly increased since the outbreak of
the COVID-19 pandemic, with the aim of pro-
viding continuous patients care [2–4]. Tele-
medicine allows the delivery of healthcare
services using information and communication
technologies which enable the sharing of valid
information for the diagnosis, treatment and

prevention of disease [5]. In the dermatological
context there is a need to identify those patients
who may be good candidates for telemedicine.
It could be hypothesized that patients with
plaque psoriasis in stable clinical remission with
maintenance biological therapy could be good
candidates for telemedicine, but the attitude of
this patient group toward telemedicine has not
yet been investigated. Therefore, the primary
objective of this study was to investigate the
preference for telemedicine versus the in-person
visit among patients with psoriasis receiving
biological drugs and the reported reasons
behind their preferences.

METHODS

This was a multicenter, cross-sectional study
based on a questionnaire as the primary tool.
Consecutive patients with chronic plaque pso-
riasis treated with biological drugs attending
the University Hospital of Verona and Padua
between 1 September 2020 and 1 February 2021
were considered eligible. Inclusion criteria were
age[18 years, clinically confirmed diagnosis of
chronic plaque psoriasis, maintenance treat-
ment with a licensed biological drug (i.e. tumor
necrosis factor alpha [TNF-a], interleukin [IL]-
17A, IL-23 or IL-12/23 inhibitors), stable clinical
remission (Psoriasis Area Severity Index [PASI]
B 3 for at least 12 months of continuous treat-
ment). Exclusion criteria were diagnosis of non-
plaque psoriasis, such as pustular or erythro-
dermic psoriasis, treatment with biological
drugs administered intravenously (i.e. inflix-
imab), active psoriasis (emergence of new
lesions in the last 6 months), cognitive dys-
function that might prevent understanding of
the questionnaires or diagnosis of psoriatic
arthritis.

The Questionnaire

The questionnaire was developed according to a
structured process that followed several steps.
First, a series of open interviews were carried out
with a small group of volunteer patients with
psoriasis (n = 10) in order to select the items to
be included in the first draft of the
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Table 1 Sociodemographic and clinical characteristics of the 246 study participants, stratified by their preference for
telemedicine versus in-person visit

Patients who preferred
telemedicine (n = 118, 47%)

Patients who preferred in-person
visit (n = 128, 52%)

P value*

Sex (male/female) 65/53 55/72 0.065

Age (years) 49.3 ± 14.3 56.7 ± 13.2 \ 0.001

PASI 1.2 ± 0.4 1.3 ± 0.3 0.924

Biological drug

TNF-a inhibitors 34 (29) 40 (31) 0.917

IL-17A inhibitors 44 (37) 46 (36)

IL-12/23 and IL-23 inhibitors 40 (34) 42 (33)

Occupational status

Student 5 (4) 1 (1) \ 0.001

Unemployed 3 (3) 10 (8)

Unskilled worker 13 (11) 18 (14)

Craft worker 8 (7) 8 (7)

Office worker 22 (19) 12 (9)

Skilled worker 14 (12) 10 (8)

Manager 27 (23) 13 (10)

Retired 26 (22) 56 (44)

Educational level

Primary school 37 (31) 79 (62) \ 0.001

Secondary school 57 (48) 32 (25)

College/university degree 24 (20) 17 (13)

Distance from the hospital

Living the same province 75 (64) 91 (71) 0.449

Living in another province

within the same region

38 (32) 33 (26)

Living in another region 5 (4) 4 (3)

Being accompanied to the

hospitala
19 (16) 33 (27) 0.039

Frequency of visits to dermatologist in the last year

Every\ 4 months 67 (57) 85 (67) 0.146

Every 4–6 months 50 (42) 40 (31)

[Every 6 months 1 (1) 3 (2)
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questionnaire and learn of the reasons associ-
ated with patients’ preferences. Secondly, the
questionnaire was administered to consecutive
patients with psoriasis (n = 10) to test patient
comprehension of the questions. The text was
then amended and rearranged to improve the
ease of comprehension, and its final version was
subsequently administered to those consecutive
patients meeting the inclusion criteria. The
questionnaire included a sociodemographic
section capturing the following variables: sex,
age, type of biological drug, educational level
and occupational status, frequency of follow-up
visits to the dermatologist in the last year, dis-
tance from the hospital (km), need for accom-
paniment, exemption from insurance co-
payment charges and previous experience with
digital video-communication tools (such as
Skype�, Zoom� or Google Meet�) and tele-
medicine. In the second part of the question-
naire the patient was directly asked if he/she
would prefer to have the next follow-up der-
matological control visit in-person or by tele-
medicine and the reasons associated with the
stated preference. The patients could indicate
multiple answers among five different choices
(Electronic Supplementary Material Table).

Statistical Analysis

Descriptive statistics in the form of means and
standard deviations (SD) or frequencies and
percentages for continuous and nominal vari-
ables, respectively, were used to present the
data. The unpaired t test and the chi-squared
tests were used to compare the sociodemo-
graphic and clinical characteristics of partici-
pants stratified by their preference for
telemedicine versus in-person visit. All of the
variables associated with preference for tele-
medicine in the univariate analysis or repre-
senting a potential confounding factor were
included in the multivariable logistic regression
analysis. The strength of associations was
expressed in terms of odds ratios (OR) with 95%
confidence intervals (CI). P values\0.05 were
considered to be statistically significant. Statis-
tical analyses were performed using Stata ver-
sion 13 (Stata Corp., College Station, TX, USA).

Compliance with Ethics Guidelines

This research was conducted in accordance with
the Helsinki Declaration of 1964 and its later

Table 1 continued

Patients who preferred
telemedicine (n = 118, 47%)

Patients who preferred in-person
visit (n = 128, 52%)

P value*

Exemption from insurance co-payment charges

Complete 73 (62) 86 (66) 0.342

Partial 9 (8) 14 (31)

No exemption 34 (29) 28 (2)

Previous experience with

telemedicine

7 (6) 9 (7) 0.727

Previous use of video-

communication tools

79 (67) 26 (20) \ 0.001

Data are presented as the mean ± standard deviation (SD) or as frequencies (n with/without percentage in parentheses), as
appropriate
PASI Psoriasis Area Severity Index
*P value was derived from the chi-squared test for categorical variables or the t test for continuous variables. P\ 0.05 was
considered to be statistically significant
a Data missing for 8 patients
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amendments. The study was approved by the
Institutional Review Board and patients pro-
vided written informed consent to participate.

RESULTS

A total of 246 consecutive adult patients with
psoriasis, of whom 120 were men (49%) and 125
were women (51%), with a mean age (± SD) of
53.1 ± 14.2 years, were recruited to the study.
The clinical and sociodemographic characteris-
tics of the study participants stratified according
to their preference for telemedicine versus in-
person visit are reported in Table 1. Overall, 74
of the 246 (30%) patients were treated with
TNF-a inhibitors, 90 (37%) with IL-17A inhibi-
tors and 82 (33%) with IL-12/23 or IL-23 inhi-
bitors. Of the 246 patients, 118 (48%) answered
that they would choose telemedicine for their
next scheduled visits rather than an in-person
visit. Patients who preferred telemedicine were
younger than those who chose an in-person
visit with a mean (± SD) age of 49.3 ± 14.3
years (vs. 56.7 ± 13.2; P\0.001). The educa-
tional and occupational backgrounds were

significantly different in the two groups, with a
higher percentage of persons with a lower-level
educational status and retired persons among
those patients who preferred an in-person visit
(62 vs. 31% and 44 vs. 22%, respectively;
P\ 0.001). Conversely, a higher proportion of
patients with a managerial job chose tele-
medicine. Patients who needed assistance
coming to the hospital were more likely to
prefer an in-person visit (27 vs. 16%; P = 0.039).
Finally, very few patients reported previous
experience with telemedicine, and this variable
did not differ between the two groups; con-
versely, a higher proportion of patients with
previous experience with video-communication
tools preferred telemedicine versus in-person
visit (67 vs. 20%; P\0.001, respectively). Mul-
tivariate logistic regression analysis revealed
that previous experience with video-communi-
cation tools was a significant predictor for tele-
medicine preference (OR 10.75; 95% CI
3.61–32.03) while age[60 years was negatively
associated with this choice (OR 0.30; 95% CI
0.10–0.90) (Table 2).

The most frequently reported reason for
preferring telemedicine was the possibility of

Table 2 Univariate and multivariate regression model assessing associations with sociodemographic and clinical charac-
teristics of the 246 study participants and their preference for telemedicine

Variable Univariate Multivariate

OR (95% CI) P OR (95% CI) P

Age C 60 years 0.30 (0.17–0.53) \ 0.001 0.30 (0.10–0.90) 0.031

Sex (male) 1.61 (0.97–2.66) 0.067 0.35 (0.12–1.07) 0.065

Educational level C secondary school 1.85 (1.01–3.37) 0.046 1.18 (0.41–3.37) 0.750

Skilled joba 2.01 (1.13–3.58) 0.017 1.51 (0.51–4.41) 0.455

Complete exemption from insurance co-payment charges 1.51 (0.68–3.40) 0.315 0.85 (0.29–2.51) 0.772

Being accompanied to the hospital 0.52 (0.28–0.97) 0.041 1.03 (0.34–3.18) 0.957

Frequency of visits to dermatologist B every 4 months 0.51 (0.05–5.65) 0.579 0.27 (0.02–4.00) 0.270

Living in another province or farther 1.53 (0.89–2.63) 0.127 1.14 (0.38–3.49) 0.812

Previous experience with video-communication tools 8.42 (4.04–17.57) \ 0.001 10.75 (3.61–32.03) \ 0.001

Sample size n = 246
CI Confidence interval, OR odds ratio
a Including craft workers, office workers and managers
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saving time (75%), followed by convenience
(50%), possibility of saving money (38%) and
safety in relation to the risk represented by the
SARS-CoV-2 pandemic (38%), as shown in
Fig. 1. In contrast, more than half of the
patients (56%) who preferred in-person visits
reported being unable to use video-communi-
cation tools and 38% lacked an internet con-
nection at home. Another common reason for
preferring in-person visits (44% of patients) was

the need for direct contact with the physician
without any technological barriers. All patients
invited to participate in the survey agreed to
answer all questions.

DISCUSSION

National health authorities in Italy have
recently required physicians to implement on a

Fig. 1 Reasons for preferring video-communication tools
(i.e. telemedicine) (a) or in-person visits (b) for the next
scheduled visit presented as the percentage of patients (n =

246). Patients could indicate multiple answers among five
different choices
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large scale the use of telemedicine in their daily
care activities; however, no criteria for selecting
the type of disorders and/or patients’ charac-
teristics that would indicate the best candidates
for telemedicine were provided [6]. In the pre-
sent study, we found that about one half of the
included patients with stable plaque psoriasis
on maintenance therapy with biological drugs
preferred that their next scheduled visit to the
dermatologist be conducted through tele-
medicine rather than in-person. We investi-
gated this group of patients because their
diagnosis is known, their treatment already
established and the routine visit usually ends in
a confirmation of the therapy in progress.
Interestingly, in an earlier study conducted in a
primary care setting the preference for tele-
medicine in a naı̈ve patient population was
reported to be only 14% [7]. The analysis of our
patients’ characteristics showed that the choice
of telemedicine was strongly associated with
being younger, being confident with the video-
communication tools, having a higher educa-
tional level and/or a managerial job and having
accessibility to an internet connection at home.
These results indicate that a possible negative
consequence of a random and large-scale
implementation of telemedicine may be
inequal access to care within the National
Health System to the detriment of those who
are older, have a lower level of education and
who have either no access to the internet or are
not confident with the use of video-communi-
cation tools. However, this technology-specific
barrier could be overcome through training,
changes in management techniques and alter-
nating the delivery of healthcare by tele-
medicine and personal patient-to-provider
interaction [8].

The most reported reasons for preferring
telemedicine were saving time, feasibility and
safety issues related to the COVID-19 pandemic.
It is quite clear that the SARS-Cov-2 pandemic
has profoundly influenced the management of
in-person care of patients affected by chronic
conditions because of the many restrictions for
elective and non-urgent visits, particularly dur-
ing the lockdown [9, 10]. Notably, in response
to the COVID-19 pandemic, cancer screening
has been suspended, routine diagnostic work

deferred and only urgent symptomatic cases
prioritized for diagnostic intervention, with a
potential for a substantial increase in the num-
ber of avoidable cancer deaths in England due
to diagnostic delays [11].

Another relevant reason for preferring the in-
person visit option was the need of the patient
to directly interact with the dermatologist
without any technological barriers. Whether
the adoption of telemedicine will compromise
patient–physician interaction is currently being
debated [12]. Although there is currently no
evidence that the patient–physician relation-
ship is compromised when telemedicine is used,
some authors do believe that telemedicine
might impair that relationship [13, 14]. Con-
versely, others have reported that telemedicine,
even in an oncological setting, is perceived as a
safe and effective option and that it does not
compromise medical care or the patient–physi-
cian relationship [15]. A systematic review of
the barriers associated with telemedicine iden-
tified 33 different issues in the 30 articles in the
review, including technically challenged staff,
resistance to change, cost, reimbursement, age
of patient, educational level of patient and
written and verbal communication impairment
[16, 17].

Another aspect that needs to be discussed is
which dermatological disorders are good can-
didates to be followed in telemedicine. In our
opinion, the best candidates are patients with
established chronic skin disorders, such as pso-
riasis, acne, rosacea and eczema, while other
conditions requiring a thorough total body skin
examination or special device, such as der-
moscopy, are less likely candidates for tele-
medicine [18]. Interestingly, teledermatology is
preferred by the younger patient population
with more benign skin conditions, compared to
those with neoplastic processes and severe dis-
eases that are more prone for in-person visits to
the dermatologist [19]. As early as 2012,
teledematology was found to be a promising
and reliable tool for the long-term management
of patients with psoriasis on systemic treatment
(e.g. biologics), and also recommended by those
patients who tried it [20, 21]. The effectiveness
in assessing the severity of psoriasis was even
evaluated in a randomized controlled trial in
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296 patients, with the results demonstrating
that telemedicine was as effective as the in-
person visit [22]. Telemedicine could provide a
cost-effectiveness service with an important
saving of money by patients [18]. A study on
store and forward teledermatology demon-
strated that it saves patients from US$ 33.23 to
US$ 230.35 per visit [23].

Although in our study included very few
patients who expressed their concern for data
protection, a secure network for the transmis-
sion and storage of confidential patient data
and images is essential, and data should be
protected to safeguard patient privacy [24].
Another issue to be considered is to what extent
the telemedicine could allow the dermatologist
to accurately monitor the safety of the treat-
ment with biologicals.

The study is burdened by a number of limi-
tations. First, the questionnaire used was not
validated. Nevertheless, the purpose of the
designed descriptive questionnaire was
exploratory, with the aim to investigate the
propensity of patients to choose telemedicine
compared to in-person visit. Another limitation
is the small sample size, with the patients
restricted to those attending two medical cen-
ters. It is plausible that the results could be
generalized to other Italian areas, but not to
other European and extra-European cultures.
Finally, we could not address whether the long-
term follow-up of the same patient with tele-
medicine is possible. Further studies are needed
to investigate these issues.

CONCLUSION

In conclusion, a positive attitude toward tele-
medicine was found in almost half of patients
affected by psoriasis in maintenance therapy
with biological drugs. Our results suggest that
providing patients with training related to
telecommunication technologies might
increase patients’ preference for telemedicine.
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