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Abstract
Background: Topical corticosteroids (TCS) are the cornerstone of treatment
for patients with atopic dermatitis (AD). Unfortunately, anxiety and misplaced
beliefs on TCS, known as corticophobia, is common among health care
professionals (HCPs) and could influence their practices, resulting in sub-
optimal patient care.
Objectives: To investigate the effects of digital education (DE) on the
knowledge of TCS, practices and corticophobia among HCPs in paediatric
dermatology.
Methods: HCPs registered for an interactive online masterclass on paediatric
dermatology including the treatment of AD and TCS were invited to participate
in a survey on knowledge of TCS, self‐reported practices and corticophobia.
Corticophobia was measured using the TOPICOP‐P questionnaire (range:
0%–100%, with higher scores indicating more corticophobia). Participants
received the survey before, directly after, and 6 months after DE.
Results: Of the 86 participants, 66 (77%) completed the survey before the
masterclass, 76 (88%) directly after, and 34 (40%) 6 months after. Key
components of knowledge on TCS and self‐reported practices improved
greatly after DE, such as correct prescription amount of TCS (45%, 91%,
88%) and application instructions (56%, 99%, 94%). Overall corticophobia
decreased after DE with median scores dropping from 33% before DE to
25% after DE (p < 0.01) and remained 25% 6 months later.
Conclusion: Interactive DE for HCPs is an efficient tool to attain prolonged
improvements of knowledge on TCS, practices, and corticophobia. All these
factors are important for optimal care for patients. This study shows great
opportunities for improving care by investing in HCPs.

1 | INTRODUCTION

Atopic dermatitis (AD), also known as atopic eczema, is
a common chronic inflammatory disease of the skin.1 It
is characterized by chronic inflammatory skin resulting

in intense itch and red skin lesions. With a prevalence
up to 20%, AD is common in children.2

Topical corticosteroids (TCSS) are the cornerstone of
treatment for children with AD.3,4 Although safety and
efficacy of TCS are well‐studied, HCPs can experience
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fear and anxiety for potential side effects caused by
TCSS, also known as corticophobia.5–9 Anxiety and
misplaced beliefs among HCPs could influence pre-
scription practices and patient education.10 Reluctance
to treat AD with TCS could lead to greater disease
burden, whereas unintentional risk messages about TCS
during patient education could reduce treatment adher-
ence.11,12 To improve adherence and disease control in
AD, uniformity in prescription practices and education
about TCS must be achieved among HCPs that interact
with patients with AD.

In the Netherlands, most children with AD are treated
with TCS by general practitioners and pediatricians.13

Additionally, youth health care physicians have an
important role in primary detection of AD and education
of caregivers to use emollients and to adhere to the TC,
as they perform regular developmental check‐ups,14 see
Appendix S1. Lastly, (district) nurses and nurse practi-
tioners play an essential role in paediatric dermatology
as they educate patients and in the case of nurse prac-
titioners, prescribe treatment.15,16 Unfortunately, these
groups receive limited dermatological education during
training.

The short‐term effects of additional education on
TCS for pharmacists have been demonstrated before.17

However, the effects of digital educational interventions
aimed at improving knowledge, practices and cortico-
phobia among HCPs that prescribe, treat and educate
patients with AD is still lacking. For other diseases, dig-
ital education seems to be a (cost)‐effective tool to
improve practices on the short term.18,19 However,
improving practices in AD may be a greater challenge as
non‐dermatologists have more anxiety for TCS.9 Digital
education, should therefore not only improve knowl-
edge, but the anxiety as well. Furthermore, the long‐term
effects of digital education are still unclear.

In this study, we therefore aim to investigate the ef-
fects of interactive digital education for professionals in
paediatric dermatology by assessing key components of
knowledge on TCS, practices, and corticophobia with
regards to treatment of children with AD.

2 | MATERIALS AND METHODS

2.1 | Setting

Health care professionals registered for an interactive
online masterclass on paediatric dermatology (Dutch:
Kinderdermatologie: Masterclass voor zorgprofes-
sionals in de Jeugdgezondheidzorg – SCEM – 202020)
were asked to participate anonymously in a survey on
atopic dermatitis in children in October 2020 in the
Netherlands. During this masterclass, interactive digital
education was provided by a team of paediatric derma-
tologists, a paediatric psychologist, and a nurse practi-
tioner based on the National AD guidelines.21,22 One

plenary session of 45 min specifically addressed treat-
ment of AD. During this session participants received
information on the aetiology of AD, emollients and TCS
(including key aspects such as the fingertip unit (FTU), a
rule for the amount of TCS that needs to be applied,
tapering schedules, potency classes, and side effects of
TCS). Participants were asked to complete a survey
before, immediately after, and 6 months after the mas-
terclass. Invitations for the survey were sent by email, the
survey was designed in Google Forms.

2.2 | Survey

The anonymous survey contained several topics,
including socio‐demographics, knowledge, self‐reported
practices and corticophobia. After 6 months, the survey
contained additional questions to evaluate the effects of
digital education, asking participants whether their be-
liefs and practices changed. Questions were asked in a
specific order to reduce order effects.

Knowledge was assessed with questions covering
important aspects of topical treatment such as the FTU,
different potency classes of TCS, and tapering sched-
ules.3,23,24 Practices were assessed with questions
covering important application instructions and amount
of TCS needed for treatment. Beliefs on TCS and corti-
cophobia were investigated with the Topical Cortico-
steroid Phobia questionnaire for professionals
(TOPICOP‐P).9,25 This questionnaire was originally

What is already known about this topic?

� Topical corticosteroids are the cornerstone of
treatment for patients with atopic dermatitis.
Unfortunately, anxiety and misplaced beliefs
on topical corticosteroids, also known as
corticophobia, is common among health care
professionals and could influence their prac-
tices, resulting in suboptimal care.

� Digital education is increasingly offered to
health care professionals in general. The
short term effects of digital education have
been demonstrated before.

What does this study add?

� This study demonstrates that interactive dig-
ital education for healthcare professionals is
an efficient tool to attain prolonged improve-
ments in knowledge on topical corticoste-
roids, practices and corticophobia.

� Additionally, this study shows great opportu-
nities for improving care by investing in and
empowering healthcare professionals.
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developed for patients with AD, but has previously been
modified for healthcare professionals.9 The question-
naire consists of 12 items with a 4‐point scale that
address two important dimensions “worries” (6 items)
and “beliefs” (6 items) on TCS.9,25 Although, other
studies report an additional subscale (fear) of the TOP-
ICOP questionnaire, we followed the original and sta-
tistically substantiated calculation that divides the
TOPICOP questionnaire into two subscales. A score
ranging from 0% to 100% can be calculated for each
dimension and for the total scale, with higher scores
reflecting more severe corticophobia. An overview of the
complete survey is provided in the Appendix S2.

2.3 | Statistical analysis

Responses were analyzed using SPSS software
(version 26; IBM Corp). Differences between pre‐
education, post‐education and 6 months thereafter
were analyzed with independent t‐tests for normally
distributed interval variables, Mann‐Whitney U tests for
not normally distributed variables, chi‐square test for
categorical variables with >2 variables and Fisher's
exact for dichotomous variables. Additionally, Spear-
man's coefficients (for Mann–Whitney U tests) and
Cramer's V (for chi‐square and Fisher's exact) were
calculated to determine effect sizes. An effect size of
0.10 was considered a small effect, 0.30 a medium ef-
fect, and 0.50 a large effect, for Cramer's V effect size
interpretation was adjusted when degrees of freedom
>1.26 For subgroup analyses, participants were divided
in three subgroups: Pediatricians (consisting of pedia-
tricians and residents in paediatrics), youth health care
physicians (consisting of physicians and residents in
youth health care), and nurses (consisting of nurses and
nurse practitioners). A two‐sided p < 0.05 was consid-
ered statistically significant.

3 | RESULTS

3.1 | Demographic characteristics

A total of 86 HCPs participated in the online masterclass.
The questionnaire was completed 176 times: 66 times
before, 76 times directly after, and 34 times 6 months
after the online masterclass (Table 1). This resulted in a
response rate of 77% before, 88% directly after, and
40% 6 months after the masterclass. The majority of the
responders were females and the median age was
approximately 45 years. Youth health care physicians
formed the largest group of responders. Almost half of
the responders prescribed TCS or gave instructions on
TCS use on a daily or weekly basis. No significant dif-
ferences in age, gender, profession, and prescription

frequency were found between responders before and
after the online masterclass. Medical guidelines were the
most common source of information on TCS. The pro-
portion of responders that reported masterclasses and
conferences as an important source of information
increased after the masterclass from 57% to 81%
directly after the masterclass and increased further to
100% (p < 0.01) 6 months after the online masterclass.

3.2 | Effects of digital education on
knowledge and self‐reported practices

Familiarity with all key aspects of TCS, such as the FTU,
TCS potency classes, and tapering schemes all
increased significantly after digital education (Table 2).
These effects remained after 6 months. In addition,
improvement of patient education concerning the appli-
cation instructions and amount TCS improved had a
large effect size directly after digital education. Pro-
fessionals kept giving correct instructions after 6 months.
A ceiling effect was detected for treatment duration, with
already almost 100% of professionals providing correct
information before digital education.

3.3 | Effects on corticophobia

Overall corticophobia significantly decreased after digi-
tal education and this effect remained stable over the
course of 6 months, Table 3. Further analysis shows a
significant improvement in overall beliefs of physicians in
public health and in nurses. No significant effects were
found on the worries subscale among all professionals.
However, the medium effect size suggests that these
findings may not be significant due to a relative small
sample size.

3.4 | Effects of education after
6 months

After 6 months, the majority of responders (68%) re-
ported that their practice patterns or patient education
changed or felt empowered after digital education, see
Appendix (Table S4). An increase in patient education
on the use of TCS was reported by 39% of HCPs. Only a
small portion (10%) of participating HCPs reported to
refer less patients. Although, the response rate for the
other statements was significantly lower (only 28%), the
answers provide some relevant insights in the perceived
effects of digital education. HCPs reported to make more
use of tapering schedules (44%), prescribed more
potent (22%) and more TCS (22%). Finally, almost all
responders (89%) felt more competent with TCS treat-
ment of AD.
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4 | DISCUSSION

In this study, we investigated the effects of interactive
digital education on knowledge of TCS, self‐reported
practices, and corticophobia among HCPs involved in
care for children with AD. After education, HCPs showed
prolonged improvements in knowledge on TCS and
practices, and less corticophobia. Participating HCPs
underlined the added value of the interactive digital ed-
ucation. Our data suggest that interactive digital edu-
cation for HCPs is an efficient tool to attain prolonged
improvements among HCPs.

4.1 | Effects of digital education

Digital education is an effective tool to improve knowl-
edge on TCS, practices, and corticophobia among HCPs
involved in care for children with AD and in general.

First of all, we found significant and large improve-
ments in knowledge on TCS and self‐reported practices.
These findings are in line with previous research inves-
tigating prescription behaviour of antibiotics for respira-
tory infections in primary care.19,27 Additionally, digital
education improved beliefs of HCPs. Prior education, we
found similar beliefs and anxiety for TCS, expressed as
corticophobia scores, as compared to previous research
among nurses and pediatricians.8,9 After education, we
found approximately 20% decrease in corticophobia,
leading beliefs to be comparable to dermatologists,
which can be seen as the gold standard.9 The size of this
improvement is similar to a personalized face‐to‐face
intervention targeted at pharmacists, adding support to
the case for digital education as an efficient tool.28

Furthermore, almost all responders felt more competent
with treatment of AD after digital interactive education.
Finally, we report lasting effects of digital education
on knowledge of TCS, practices, and corticophobia
of HCPs. Although, other research on the long‐term ef-
fects of digital education is lacking, our results suggest
prolonged effects of digital education. More research
will be needed to help fill the gap concerning the long‐
term effects of digital education, preferably based
on patient outcomes in clinical trials. For now, digital
interactive education seems to be an efficient tool to
improve knowledge, practices and corticophobia among
HCPs involved in care for atopic dermatitis and in
general.

4.2 | Opportunity to improve care for
atopic dermatitis

Guideline adherence among HCPs in paediatric
dermatology should be improved to improve care for
children with AD. In our study, we investigated

adherence to key guideline recommendations for AD.
Prior to digital education, only half of HCPs used TCS as
recommended by clinical guidelines. Additionally, a large
proportion of HCPs were unfamiliar with key aspects of
treatment such as the existence of different TC potency
classes. Other studies investigating guideline adherence
among HCPs in paediatric dermatology are lacking.
However, studies investigating anxiety with regards to
TCS show great differences between dermatologist and
non‐dermatologist, suggesting similar findings.9 Keep-
ing in mind that most HCPs treat AD or provide in-
structions on a weekly basis, improving care at this level
may be a necessity to improve care. Several barriers may
prevent HCPs from adhering to guidelines.29 In particular
anxiety and negative beliefs on TCS, corticophobia, may
contribute to less guideline adherence.9 However, more
research is needed to identify barriers to guideline
adherence and treatment differences across HCPs
involved in order to improve care for AD.

Fortunately, after digital education almost all HCPs
adopted guideline recommendations and familiarity with
all key aspects increased. This suggests that adherence
to AD guidelines can be improved. Ultimately, improving
care at this level is needed for more adequately treatment
of AD and improve treatment adherence among children
and their caretakers. Investing in HCPs could lower
health care consumption and cost as less referrals and
follow‐up visits may be needed. Improving guideline
adherence among HCPs may be one of the most efficient
tools to improve care.

4.3 | Limitations

Some limitations of this study need to be addressed.
First, this is a questionnaire‐based study and hence,
real‐life practices were not assessed. Differences in self‐
reported practices and real‐life practices may exist.
Professional desirability bias may have occurred. Sec-
ond, selection bias may have occurred as HCPs with a
specific interest in paediatric dermatology may have
participated in the master class. Subsequently, practices
among professionals in general may even deviate further
from clinical guidelines and corticophobia scores may be
underestimated in this study. Thirdly, due to a relative
low response rate 6 months after the master class, we
cannot exclude if selection bias may have occurred
and if only HCPs already familiar with all guideline rec-
ommendations participated. However, the majority of
participants reported a change in practices or felt
empowered after 6 months, suggesting that participants
were previously unfamiliar guideline recommendations.
Finally, a relative small sample size was included and
this study lacked participation of general practitioners.
Due to the interactive nature and specific aim of the
digital master class a larger sample was not feasible.
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4.4 | Implications

Our study provides novel insights in the effects of
interactive digital education for HCPs. In particular, this
study shows that long lasting changes in knowledge of
TCS, practices and corticophobia can be achieved,
expecting to result in better care. HCPs themselves
have a strong preference for interactive educational
meetings to improve guideline adherence.30,31 Policy
makers, medical associations, and specialists may use
these findings to develop strategies for better imple-
mentation of evidence based clinical guidelines.

In addition, our results emphasize the opportunity of
improving guideline adaptation. HCPs and policy
makers should realize that the vast majority of patients
with (mild) AD are treated by general practitioners,
pediatricians, nurses, or physicians in primary health
care. In these settings, TCS are most important part of
treatment.3 For patients with moderate to severe AD
also new therapies (i.e. biologicals or JAK inhibitors)
will benefit individual patients. However, at a national
level, patients with AD may benefit more from improving
knowledge on existing treatments with TCS.32 Non‐
dermatologists provide a crucial role in patient educa-
tion and can have a major impact on attitude towards
TCS.7,33 In addition, education may lower healthcare
costs, as fewer referrals may be needed. The results of
this study imply a call to invest in additional training of
HCPs in (paediatric) dermatology.

5 | CONCLUSION

This study demonstrates the long‐term positive effects
of digital education for HCPs. After digital education
almost all HCPs reported to follow key recommenda-
tions of clinical guidelines. In addition, beliefs on TCS
improved and corticophobia reduced to levels similar to
dermatologists. These effects remained stable over the
course of 6 months. This study emphasizes the ne-
cessity and opportunity to improve care for patients with
AD by investing in interactive digital education to
empower HCPs.
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