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Abstract

Background: Although primary care physicians (PCPs) play a key role in skin cancer
screening, their skills in detecting malignant tumours is suboptimal.

Objectives: To determine whether a short dermoscopy e-learning course (4h) in skin
tumour diagnosis for PCPs is non-inferior to a long course (12h) in selective triage
of skin lesions. Secondly, to evaluate whether regular refresher training sessions are
necessary to maintain the PCPs' skills in the medium term.

Methods: A randomized 2 x2 factorial non-inferiority trial was conducted online
over an 8-month period among 233 PCPs including 126 certified general practition-
ers, 94 PCPs in training, and 13 occupational physicians, all without prior advanced
dermoscopy training. Participants were randomized 1:1:1:1 to receive short train-
ing and mandatory refreshers (n =58), short training and optional refreshers (n =59),
long training and mandatory refreshers (n=58), or long training and optional re-
freshers (n=58). PCPs' skills were evaluated before training (T0), immediately after
training (T1) to test the non-inferiority, and after 5 months (T2) to evaluate the im-
pact of the refreshers. The primary endpoint was the difference in the change of score
after short and long training. The non-inferiority margin was set at —28%.

Results: Among the 233 randomized participants, 216 (93%) completed T1 and 197
(84.5%) completed T2. For short versus long training, the primary endpoint was 1.392
(95% CI: 0.138; 2.645) in the per-protocol population (p <0.001) and 1.016 (95% CI:
—0.224; 2.256) in the modified intention-to-treat population (p <0.001). After train-
ing, the type of refresher showed no impact on the score (p=0.840). However, PCPs
who completed all refreshers showed the best mean overall score at T2 (p <0.001).
Conclusions: These findings confirm that short dermoscopy e-learning is non-
inferior in training PCPs to triage skin lesions compared to long training. After
training, regular refreshers are important to maintain the PCPs' acquired skills over
time.

INTRODUCTION

Melanoma and non-melanoma skin cancers, continue to
show increasing incidence rates in white populations world-
wide." While most common non-melanoma skin cancers
(basal cell and squamous cell carcinomas) primarily increase

© 2023 European Academy of Dermatology and Venereology.

patient morbidity, melanoma remains the most aggressive
skin cancer, significantly reducing patient survival rates in
its advanced stages.” Primary care physicians (PCPs), partic-
ularly general practitioners (GPs), play a key role in the early
detection of skin cancer.””> However, PCPs' diagnostic skills
for skin tumours have been shown to be suboptimal 5™
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Specific educational training programs,"' ' including

dermoscopy training, have demonstrated to enhance PCPs'
diagnostic accuracy and management of skin cancer.”™®
Nevertheless, dermoscopy is currently used very little by
PCPs" ! probably due to lack of adequate training opportu-
nities and to the long training duration required to become
competent.zz’25

In 2016, the Triage Amalgamated Dermoscopic
Algorithm (TADA) was specifically created for non-experts
to triage skin lesions suspicious of malignancy using der-
moscopy.”**” In a 3-h workshop, participants first learned
to identify the dermoscopic features of three common types
of benign lesions and then to recognize a panel of dermo-
scopic criteria that raise suspicion of malignancy.”® Short
dermoscopy training has several advantages compared to
long training including being less time-consuming and eas-
ier to learn. However, it is still unclear whether the PCPs'
skills to triage skin lesions acquired during short training
are non-inferior to those acquired during long training. In
addition, some studies suggest that a key aid to maintaining
or even improving skills over time may be the availability
of refresher training sessions (RTS) at regular intervals after
the training period.'*”** In this context, we created a short
TADA-inspired dermoscopy training program followed by
four monthly RTS to train PCPs to effectively triage benign
and malignant skin tumours.

The primary objective was to determine whether a short
dermoscopy training program in skin tumour diagnosis
was non-inferior to a long dermoscopy training program in
terms of PCPs' skills in selective triage of skin lesions (ma-
lignant vs. benign). The secondary objective was to study
the added value of regularly scheduled RTS compared to
the provision of optional refresher training material on the
medium-term maintenance of the PCPs' skills.

METHODS

The trial protocol is provided as Supplement S1.

Study population

Eligible participants were PCPs working in Belgium and
Luxembourg including certified GPs, registered occupa-
tional physicians, and GPs and occupational physicians in
training. GPs and occupational physicians who had already
taken an advanced dermoscopy training (>4h) were ex-
cluded. Recruitment was conducted from July to November
2021 and enrollment was voluntary.

Study design
The study was a monocentric, randomized, controlled,

2x2 factorial, non-inferiority trial conducted over an
8-month period from November 2021 to end of June

2022. The study received ethical approval from the eth-
ics committee of the Cliniques universitaires Saint-Luc in
Brussels, Belgium.

For the purpose of this study, a training program di-
vided into five training modules (#1-5) and four RTS was
created (see Training program in Supplement S1). Every
module was a 4-h e-learning course. The short training
(ST) consisted only of module #1, designed on the basis
of the TADA-method. It first summarized the most spe-
cific dermoscopic patterns of skin tumours and, secondly,
focused on the detailed dermoscopic features of the most
common benign skin tumours. The long training (LT)
included modules #1, #2 and #3, consisting in a 12-h
e-learning course based on dermoscopy courses for junior
dermatologists. This training included the same content as
the ST (module #1) with the addition of more detailed der-
moscopic features of malignant skin tumours (module #2),
of skin lesions of special sites (face, palms and soles, and
nails) and the use of sequential digital dermoscopy to mon-
itor atypical melanocytic lesions (module #3). Modules #4
and #5, which are useful for general practice but do not
teach dermoscopic skin tumour diagnosis, were created to
avoid biases related to different training length between
the training groups. To address the first and second ob-
jectives, PCPs' skills to triage skin lesions into benign tu-
mours (patient can be reassured) and lesions suspicious of
malignancy (lesion must be treated/excised) were assessed
based on dermoscopic images of skin lesions at different
timepoints. The PCPs' skills were evaluated prior to ran-
domization and training (T0), immediately after ST or LT
(T1), and 5months after the end of training (T2) to evalu-
ate the impact of the RTS.

Before training initiation and after completing TO0, eli-
gible PCPs were randomly assigned at a 1:1:1:1 ratio to one
of the four following groups (Figure 1): ST and mandatory
RTS (group A), ST and optional RTS (group B), LT and
mandatory RTS (group C), or LT and optional RTS (group
D). At a rate of one module per month, groups C and D fol-
lowed modules #1, #2, and #3 (= LT) while groups A and B
took modules #4, #5, and #1 (= ST) before completing T1.
After T1, all PCPs were invited to complete four RTS (one
per month). For groups A and C, the RTS were mandatory,
therefore, PCPs who did not complete one session would not
have access to the next RTS. Whereas for groups B and D,
the RTS were optional and non-completion did not limit ac-
cess to the rest of the training. The four RTS were a 30-min
online self-study course covering topics of module #1. The
images of skin lesions used in the RTS were images of lesions
already seen in module #1 as well as new (not previously pre-
sented) but similar lesions (with the same dermoscopic fea-
tures). Finally, PCPs completed T2.

During the trial, PCPs were free to choose to stop the
training whenever they wished to. At short-term, PCPs
who did not complete T1 were considered as drop-outs
and excluded from the primary analysis. PCPs who did not
complete T2 were considered drop-outs for the secondary
endpoint analysis at medium term.
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HARKEMANNE ET AL.
248 PCPs assessed for eligibility
Legend .| 4did not meet inclusion criteria
PCPs: primary care practitioners » . ;o
T0: pre-test v 9 became unwilling to participate

T1: immediate post-test

T2: mid-term post-test

M1: month 1

RTS: refresher training sessions
PP: per-protocol

mITT: modified intention-to-treat

TO

A

——————| 2 did not complete TO

233 underwent randomization

Group A

v

Group B

Group C

Group D

58 allocated to
short training + mandatory RTS
it i

M3 End [ M4 | VS | M6 | M7 | End

M3 M8
Module #1 | T1 | 4 mandatory RTS
(1/month)

[ Moduie 7 | n

Short training

59 allocated to
short training + optional RTS

i M2 M3 End | M4 | VS | M6 | M7 | End
of of
M3 M
Module #4 | Module#1 | T1 | Adoptienal RTS | T2 |

‘Short training

58 allocated to
long training + mandatory RTS

i Mz M3 End [ M4 | VS | M6 | M7 | End
of of
M3 M8

T

7T | 4 mandatory RTS
(1x/month)

[ Module#T  Module 12

58 allocated to
long training + optional RTS

i Mz M3 End | M4 | M | M6 | M7 | End

My M

TI | doptiomsiRTS | T2
(1x/month)

= long training

54 completed module #1
—»| 5 did not complete module #1
3 did not complete T1

47 completed module #1
11 did not complete module #1
7 did not complete T1

\4

42 completed modules #1-3
16 did not complete modules #1-3
2 did not complete T1

46 completed modules #1-3
13 did not complete modules #1-3
5 did not complete T1

Primary analysis at T1

44 included in the PP population
51 included in the mITT population

Primary analysis at T1

54 included in the PP population
56 included in the mITT population

Primary analysis at T1

42 included in the PP population
56 included in the mITT population

Primary analysis at T1

45 included in the PP population
53 included in the mITT population

5 did not complete T2

4 did not complete T2

5 did not complete T2

5 did not complete T2

Secondary analysis at T2
46 included in the mITT population
5 completed <2 RTS
1 completed 2-3 RTS
40 completed 4 RTS

Secondary analysis at T2
52 included in the mITT population
6 completed <2 RTS
4 completed 2-3 RTS
42 completed 4 RTS

Secondary analysis at T2
51 included in the mITT population
6 completed <2 RTS
1 completed 2-3 RTS
44 completed 4 RTS

Secondary analysis at T2
48 included in the mITT population
8 completed <2 RTS
5 completed 2-3 RTS
35 completed 4 RTS

FIGURE 1

Study outcomes

PCPs' acquired skills in selective triage of skin tumours
into benign/malignant were assessed with three sets of
similar dermoscopic images of the 25 most common skin
tumours: 14 benign lesions (one dermatofibroma, one
angioma, four seborrheic keratoses, six typical naevus,
one subungual hematoma, and one subcorneal haemor-
rhage), 10 malignant lesions (five melanomas, four basal
cell carcinomas, one Bowens' disease), and one actinic
keratosis. Only the dermoscopic image of the lesion was
presented in the tests (not including history nor clinical
photograph) and each image had specific dermoscopic
criteria that were taught in module #1. The images were
randomly assigned to TO, T1, and T2. All study data
were collected and managed using REDCap® (Research
Electronic Data Capture, Vanderbilt University), a web-
based survey application hosted at the Cliniques universi-
taires Saint-Luc.’?!

The primary endpoint was the difference between the
mean change in PCPs' overall score immediately after the ST
(T1short—T0) and the mean change in PCPs' overall score
immediately after the LT (T1long — T0). For each test session,
PCP's overall score was calculated on the 25 dermoscopic

Consort diagram. M1, month 1; mITT, modified intention-to-treat; PCPs, primary care practitioners; PP, per-protocol; RTS, refresher
training sessions; T0, pretest; T1, immediate posttest; T2, mid-term posttest.

images of skin lesions through weighting as follows: +1 point
if correct answer, +0 point if no answer given, —% point if
incorrect answer not dangerous for the patient's health (false
positive), and —1 point if incorrect answer dangerous for the
patient's health (false negative). The secondary endpoint was
the difference between the mean change in the percentage
of PCPs' correct responses for (i) all types of skin lesions,
(i) malignant, and (iii) benign lesions, immediately after the
ST (T1short—T0) and the mean change in the percentage of
PCPs' correct responses for the different types of skin lesions
immediately after the LT (T1long—T0). The same endpoints
were used for primary and secondary analyses (see Statistical
analyses below).

Expert consensus

Prior to study initiation, four leading dermoscopy experts
were called in September 2021 to reach a consensus on the
validity of the following points: the 25 most frequently en-
countered lesions and their dermoscopic criteria, the 3X25 le-
sions with similar dermoscopic criteria to be included in the
tests, the evidence of diagnoses for benign lesions, and the
determination of the non-inferiority margin for this trial.

85U801 7 SUOWLLIOD AERID 3ot (dde ay) Aq peuenob a2 sejo1e O 8sn 0 s3I 1o} Akeuq 1 8UIIUO A8|1M UO (SUONIPUOD-PUE-SWISILIOY A8 |1 AReJq 1 pUIIUO//SANY) SUONIPUOD pue swis 18U 88S " [£202/50/vZ] Uo AriqiTauliuo AB|im ‘(1pN) ulAno @ anbijoyed 1N YD Uz a1redsyioliaid Ad Z806T API/TTTT OT/I0p/W0o A 1M Akeiq 1 jput|uoj/:sdny wouy pspeojumod ‘0 ‘€80E897T



EVALUATION OF PRIMARY CARE PHYSICIANS' COMPETENCE IN SELECTIVE SKIN TUMOUR TRIAGE
4 | AFTER SHORT VERSUS LONG DERMOSCOPY TRAINING: A RANDOMIZED NON-INFERIORITY TRIAL

Statistical considerations

Considering the results of two previously trained cohorts of
GPs (unpublished data), those of scientific literature*®**~ and
the expert panel advice, a non-inferiority margin of -28% (2.0
points/25) was chosen. Based on these results, it was computed
that a sample of 216 participants was required to provide the
trial with at least 90% power to detect a non-inferiority margin
of —28% at a one-sided 2.5% significance level. This sample size
was calculated considering two groups (ST vs. LT). In case non-
inferiority was demonstrated, a superiority test of the ST was
planned with an a priori superiority margin of +4 points/25.
The primary analysis used to detect non-inferiority was as-
sessed on the per-protocol (PP) population, defined as all PCPs
in groups A and B who completed module #1, T0, and T1 and
PCPs in groups C and D who completed modules #1-3, T0, and
T1. Results were confirmed on the modified intention-to-treat
(mITT) population consisting of all randomized PCPs who
completed T1. The secondary analyses were performed only
on the mITT population.

Participating PCPs' characteristics were summarized
using counts and percentages. A Student t-test was used to
compare mean change in PCPs' overall score between groups
(ST vs. LT and mandatory vs. optional RTS). Mean changes
in PCP's overall scores between T2 and TO were compared
according to the number of completed RTS using a one-
way ANOVA or a Kruskal-Wallis test as appropriate with
post-hoc analysis and Bonferroni correction. Apart from the
primary analysis for which p value was one-sided with a sig-
nificance level of <0.025 (non-inferiority), all other p values
were two-sided and values <0.05 were considered statisti-
cally significant. Statistical analyses were performed using
the SAS software (SAS© 9.4, SAS Institute Inc).

RESULTS
Participants

From July to November 2021, 248 PCPs were assessed for eligi-
bility. Among them, 233 underwent randomization as follows:
58 (25.0%) in group A, 59 (25.3%) in group B, 58 (25.0%) in
group C, and, 58 (25.0%) in group D. Seventeen PCPs who did
not complete T1 were excluded, resulting in a primary analysis
of 216 PCPs in the mITT population (see Figure 1). Of these,
157 (72.7%) were women. Table 1 shows that the PCPs' char-
acteristics were evenly balanced among ST and LT groups. Of
the 216 PCPs, only 185 (85.6%) completed their training pro-
gram as expected (PP population). Afterwards, 19 PCPs did
not complete T2 resulting in secondary analyses of 197 (84.5%)
PCPs. In total, 36 (16.7%) participants withdrew over time.

Effectiveness outcomes

Table 2 shows the primary and secondary outcomes for 216
PCPs who completed T1. The difference in the mean change

of the overall score between ST and LT (primary endpoint),
was 1.392 (95% CI: 0.138-2.645) in the PP population
(p<0.001) and 1.016 (95% CI: —0.224-2.256) in the mITT
population (p<0.001), both demonstrating non-inferiority
of ST over LT. The mean change in the percentage of correct
answers (secondary endpoint), was not statistically signifi-
cant between the training groups at 2.960 (95% CI: —1.098-
7.018) in the PP population (p=0.152) and 2.212 (95% CI:
-1.693-6.118) in the mITT population (p=0.265). The short
e-learning was, therefore, shown to be non-inferior in im-
proving PCPs' triage skills for skin lesions immediately
after training with a non-inferiority margin of —28% (-2
points/25). On the other hand, our results do not allow to
conclude to superiority of ST over LT given our predefined
margin of superiority. Indeed, as shown on Figure 2 the
lower limit of the two-sided 95% CI for difference in mean
change of the overall score in the PP and mITT population
did not exceed the margin of superiority of +4 points/25.

Secondary analyses

At the medium term, 197 PCPs completed T2 (Table 3).
The difference in the mean change of the overall score be-
tween ST and LT was 1.302 (95% CI: —0.046-2.649) in the
mITT population with a non-significant p-value (p=0.058).
The mean change in the percentage of correct answers was
only significant (p=0.046) for malignant lesions. There was
no significant change in the mean overall score (p=0.841)
nor in the mean change in percentage of correct responses
(p=0.409; p=0.090; p=0.860) for all types of lesions be-
tween groups with optional (n=100) and mandatory (n=97)
RTS. However, only 68 out of 100 participants with optional
RTS completed the four sessions, while 84 out of 97 partici-
pants with mandatory RTS completed all the sessions.

In total, 80 out of 98 (81.6%) PCPs in the ST and 77 out of
99 (77.8%) PCPs in the LT attended the RTS (p=0.730). Post-
hoc analysis showed that the score (p <0.001) and the percent-
age of correct answers (p <0.003) were statistically better for
PCPs who completed all refreshers than for PCPs who com-
pleted <2 sessions. Table 4 shows that there was a difference
in the mean overall score (p<0.001) and in the percentage
of correct responses for all lesions (p=0.005), including for
malignant lesions (p=0.027), between PCPs who completed
>2 refreshers and PCPs who completed <2 sessions.

DISCUSSION

In this randomized controlled trial that evaluated whether
a short dermoscopic training was non-inferior to a long
training in terms of PCPs' competence in selective triage
of skin tumours, the ST was shown to be non-inferior to
the LT in the short and medium term. Although superi-
ority of the ST was not demonstrated, non-inferiority was
confirmed in all predefined analyses with a non-inferiority
margin of —28%.
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HARKEMANNE ET AL. 5
TABLE 1 Characteristics of trial participants.
No. (%)
Short training Long training Total

Primary care physicians' characteristics (n=107) (n=109) (n=216)
Professional status

General practitioner 63 (58.9%) 57 (52.3%) 120 (55.6%)

General practice trainee 41 (38.3%) 46 (42.2%) 87 (40.2%)

Occupational health practitioner 3 (2.8%) 6 (5.5%) 9 (4.2%)
Gender

Female 78 (72.9%) 79 (72.5%) 157 (72.7%)

Male 29 (27.1%) 30 (27.5%) 59 (27.3%)
Age

25-35years 75 (70.1%) 69 (63.3%) 144 (66.7%)

36-45years 17 (15.9%) 26 (23.9%) 43 (19.9%)

46-55years 10 (9.3%) 5 (4.6%) 15 (6.9%)

56-65years 4 (3.7%) 7 (6.4%) 11 (5.1%)

>65years 1 (1.0%) 2 (1.8%) 3 (1.4%)
Country of clinical practice

Belgium 81 (75.7%) 80 (73.4%) 161 (74.5%)

Luxembourg 26 (24.3%) 29 (26.6%) 55 (25.5%)
Workplace

Urban area 41 (38.3%) 42 (38.5%) 83 (38.4%)

Suburban area 38 (35.5%) 37 (33.9%) 75 (34.7%)

Rural area 28 (26.2%) 30 (27.5%) 58 (26.9%)
Years of practice

<3years 39 (36.4%) 47 (43.1%) 86 (39.8%)

4-10years 41 (38.3%) 27 (24.8%) 68 (31.5%)

>10years 16 (15.0%) 23 (21.1%) 39 (18.1%)

>20years 11 (10.3%) 12 (11.0%) 23 (10.6%)
Frequency of clinical whole-body skin examinations performed

<Ix/month 56 (52.3) 56 (51.4) 112 (51.9)

Once a month 28 (26.2) 28 (25.7) 56 (25.9)

1x/week to 1x/month 20 (18.7) 19 (17.4) 39 (18.1)

Once a week 3(2.8) 2 (1.8) 5(2.3)

>1x/week 0(0.0) 4(3.7) 4(1.9)
Frequency of incidentally discovered suspicious skin lesions

<Ix/month 30 (28.8) 30 (27.5) 60 (27.8)

Once a month 46 (43.0) 51 (46.8) 97 (44.9)

1x/week to 1x/month 27 (25.2) 26 (23.9) 53 (24.5)

Once a week 4(3.7) 2 (1.8) 6(2.8)

>1x/week 0(0.0) 0(0.0) 0 (0.0)
Frequency of patients seeking medical advice for a suspicious skin lesion as primary reason for consultation

<1x/month 59 (55.1) 57 (52.3) 116 (53.7)

Once a month 29 (27.1) 31 (28.4) 60 (27.8)

1x/week to 1x/month 16 (15.0) 18 (16.5) 34 (15.7)

Once a week 3(2.8) 1(0.9) 4(1.9)

>1x/week 0(0.0) 2(1.8) 2(0.9)

(Continues)
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TABLE 1 (Continued)
No. (%)
Short training Long training Total
Primary care physicians' characteristics (n=107) (n=109) (n=216)
Frequency of patients seeking medical advice for a suspicious skin lesion as secondary reason for consultation
<Ix/month 29 (27.1) 20 (18.3) 49 (22.7)
Once a month 27 (25.2) 41 (37.6) 68 (31.5)
1x/week to 1x/month 39 (36.4) 32 (29.4) 71 (32.9)
Once a week 6 (5.6) 11 (10.1) 17 (7.9)
>1x/week 6 (5.6) 5(4.6) 11 (5.1)
When faced with a suspicious skin lesion, I
Always feel uncomfortable 91 (85.0) 92 (84.4) 183 (84.7)
Often feel uncomfortable 8 (7.5) 9 (8.3) 17 (7.9)
Sometimes feel uncomfortable 4(3.7) 3(2.8) 7(3.2)
Usually feel comfortable 2(1.9) 1(0.9) 3(1.4)
Always feel comfortable 2 (1.9) 4(3.7) 6(2.8)
Referral to dermatologist or biopsy/excision performed within the last year
<1x/month 49 (45.8) 50 (45.9) 98 (45.4)
Once a month 27 (25.2) 36 (33.0) 63 (29.2)
1x/week to 1x/month 28 (26.2) 20 (18.3) 48 (22.2)
Once a week 1(0.9) 1(0.9) 2(0.9)
>1x/week 2(1.9) 2(1.8) 4(1.9)
Number of suspicious skin lesions personally diagnosed in the last year
No carcinoma 45 (42.1) 56 (51.4) 101 (46.8)
One carcinoma 26 (24.3) 18 (16.5) 44 (20.4)
2-5 carcinomas 32 (29.9) 29 (26.6) 61 (28.2)
5-10 carcinomas 3(2.8) 4(3.7) 7 (3.2)
>10 carcinomas 1(0.9) 2(1.8) 3(1.4)
No melanoma 85 (79.4) 90 (82.6) 175 (81.0)
One melanoma 18 (16.8) 16 (14.7) 34 (15.7)
>1 melanoma 4(3.7) 3(2.8) 7(3.2)

Several ST courses in dermoscopy have already shown to
improve diagnostic accuracy for skin tumours in inexperi-
enced users.”®**~*? However, the present study is the first to
compare the skills acquired after a short dermoscopy train-
ing program and after a long training program. Hence, ST
was shown to provide acceptable short- and medium-term
competence in skin tumour triage with significant benefits.
In addition to accommodating PCPs' busy work schedules,
short trainings appeal to a wider audience than long train-
ings that probably target only the most motivated PCPs. As
a result, a larger number of PCPs could be properly trained
to perform lesion-directed screening, which has previously
shown to improve skin cancer detection.”>”* This reduces
unnecessary referrals to a dermatologist and/or biopsy for
benign skin tumours,*® while management of malignancies
is significantly accelerated.”’” Moreover, increased detection
of early-stage skin tumours could reduce burden and costs
for treatments of advanced tumour stages.***’

The mean change in the medium-term overall score of
PCPs who completed all RTS was better than for those who
completed less than 2 RTS. This finding is consistent with
two recent studies that demonstrated that spaced learning in-
creased the participants skills in dermoscopy.”””" Surprisingly,
however, in this study 72.6% PCPs attended 100% of the RTS
(77% in the mandatory and 68% in the optional groups), show-
ing that participation was independent of whether they were
optional or mandatory. One explanation may be that the train-
ing raised PCPs' awareness for the importance of early de-
tection of skin malignancies and the need to maintain skills
over time. Scheduling regular RTS can be a valuable aid since
they allow for repetition and essential knowledge retention.”
Furthermore, test-based learning with instant corrective feed-
back (as we used in RTS) proved to be very effective in improv-
ing knowledge®>* and are highly appreciated by learners.”>>

Recently, Tran et al. proposed an expert-approved list of key
dermoscopic features of skin tumours to be taught in training
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TABLE 2 Differences in PCPs' skills immediately after short and long training by per-protocol (PP) and modified intention-to-treat (mITT)
analyses.

PCPs' scores on 25 images of skin lesions®

Short training Long training Difference”
Average diff. [T1 short—TO0] Average diff. [T1 long—TO0] Average diff.[T1 short-T0]-
Long training Average diff.

PP: n=98 PP: n=87 [T1long-TO]
Outcome mITT: n=107 mITT: n=109 (95% CI) p value

Primary outcome: Mean change in the overall score /25 (+ SD)

PP (primary analysis) 9.40 (+4.40) 8.10 (+4.22) 1.392 (0.138; 2.645) <0.001¢
mITT 8.90 (+4.97) 7.90 (+4.26) 1.016 (-0.224; 2.256) <0.001°
Secondary outcome: Mean change in percentage (%) of correct answers (+ SD)*
PP (primary analysis)
All lesions 30.00% (+14.80) 27.10% (£12.95) 2.960 (-1.098; 7.018) 0.152
Malignant lesions 35.30% (+19.42) 30.50% (+18.60) 4.740 (-0.793; 10.273) 0.093
Benign lesions 25.90% (£19.25) 24.40% (£19.71) 1.563 (—4.096; 7.222) 0.586
mITT
All lesions 28.60% (+16.12) 26.30% (+£12.85) 2.212 (-1.693; 6.118) 0.265
Malignant lesions 33.50% (+20.04) 29.50% (+19.57) 3.951 (-1.361; 9.264) 0.144
Benign lesions 24.70% (£20.56) 23.90% (£19.10) 0.846 (~4.476; 6.168) 0.754

Abbreviations: 95% CI, 95% confidence interval; diff, difference; mITT, modified intention-to-treat population; PP, per-protocol population; SD, standard deviation.
“For the first two columns, a positive difference means a higher score at T1 than at TO0.

°For third column, a positive difference means a greater improvement in score between T1 and T0 for short training participants than for long training participants.
‘For the primary outcome: p value <0.025 is statistically significant.

4For the secondary outcome, p value <0.05 is statistically significant.

-28% margin of Margin of
non-inferiority superiority
I
I
I
I
:
I
I 1.392
: (95% CI 0.138—2.645)
I
Per-protocol | o
I
I
I
I
I
I
- : 1.016
Modified I (95% Cl 0.224-2.256)
intention-to-treat | PY
I
I
I
I
- | | | | I
-2 -1 0 1 2 3 4

Mean difference in overall score (in points)

FIGURE 2 Non-inferiority diagram. This diagram shows the results of the primary endpoint, which was the difference between the mean change
in PCPs' overall score immediately after the short training (T1short—T0) and the mean change in PCPs' overall score immediately after the long training
(T1long - T0). Non-inferiority was demonstrated in the per-protocol population and confirmed in the modified intention-to treat population with 95%
confidence intervals significantly above the non-inferiority margin of —28% (-2 points/25). However, the short training was not superior to the long
training as the lower limit of both confidence intervals did not exceed the margin of superiority.
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TABLE 3 Differences in PCPs' skills at medium-term after short versus long training + refresher sessions by modified intention-to-treat analyses.

PCPs' change in competence on 25 images of skin lesions

Difference
Long training Average diff.
Short training Average diff. [T2 short—TO0]-
Average diff. [T2 short—T0] [T2long—TO] Average diff. [T2 long—TO0]
Secondary analyses n=98 n=99 (95% CI) p Value
Mean change in the overall score /25 (+SD) 9.90 (+4.93) 8.60 (+4.66) 1.302 (- 0.046; 2.649) 0.058
Mean change in the percentage (%) of correct responses (+SD)
All lesions 31.30% (+15.73) 28.40% (+14.03) 2.942 (-1.245; 7.130) 0.167
Malignant lesions 34.40% (+18.52) 28.90% (+19.75) 5.490 (0.109; 10.872) 0.046*
Benign lesions 28.90% (+20.87) 27.90% (+20.13) 0.941 (- 4.820; 6.702) 0.748
Difference
Average diff.[T2 opt—T0] -
Optional refresher Mandatory refresher Average diff.[T2 man—T0]
n=100 n=97 (95% CI) p value
Mean change in the overall score /25 (+SD) 9.14 (+4.51) 9.28 (£5.16) —0.138 (-1.498; 1.222) 0.841
Mean change in the percentage (%) of correct responses (+SD)
All lesions 28.96% (+13.74) 30.72% (+16.10) —1.762 (~5.963; 2.440) 0.409
Malignant lesions 29.36% (+£17.04) 34.02% (+21.21) —4.658 (-10.056; 0.740) 0.090
Benign lesions 28.64% (+20.94) 28.13 (+20.04) 0.514 (-5.248; 6.277) 0.860
Abbreviations: 95% CI, 95% confidence interval; PCPs, primary care practitioners; SD, standard deviation.
*p value <0.05 is statistically significant.
TABLE 4 Differences in PCPs' skills at midterm (T2) based on the number of refresher sessions completed.
PCPs' change in competence on 25 images of skin lesions (T2-T0)
<2 sessions 2-3 sessions 4 sessions (total)
Secondary analyses n=28 n=12 n=157 p Value
Mean change in the overall score /25 5.52 (+5.41) 9.67 (+6.83) 9.83 (+4.25) <0.001*
(+SD)
Mean change in the percentage (%) of correct responses (+SD)
All lesions 21.43 (+£18.32) 33.33 (£22.58) 31.06 (+13.08) 0.005*
Malignant lesions 21.43 (£20.29) 32.58 (+24.96) 33.41 (+18.19) 0.027*
Benign lesions 21.43 (+23.00) 33.93 (+29.07) 29.21 (+19.04) 0.256
95% CI

Post-hoc comparison with Bonferroni

corrections

Mean change in the overall score /25

Mean Change in the percentage (%) of
correct responses

All lesions

Malignant lesions

<2 sessions versus 2-3

sessions <2 sessions versus 4 sessions
[-0.86; 6.74] [2.03; 6.60]*

[-0.26; 24.07] [2.39; 16.86]*

[-4.63; 26.93] [2.60; 21.36]*

2-3 sessions versus 4 sessions

[-3.17; 3.50]

[-12.84; 8.29]
[~12.86; 14.53]

Abbreviations: 95% CI, 95% confidence interval; PCPs, primary care practitioners; SD, standard deviation.

*p value <0.05 is statistically significant.

“Indicates a significant confidence interval at a 5% level.

programs for PCPs.”” We found that all of the core dermo-
scopic features proposed in their fundamental list of basic skills
required to selectively triage benign and malignant skin lesions
are taught in the ST. In the same line of thought, we deliberately

excluded from the ST skin tumours that do not present specific
dermoscopic features or that are difficult to diagnose using
dermoscopy, such as adnexal tumours. Indeed, these tumours
are primarily diagnosed by clinical examination. Therefore,
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the present ST provides consensus-derived clinical skills with
corrective learner feedback and measures outcomes such as
competency/attitude using consensus validated instruments as
recently recommended by Posada et al.*®

To tackle the burden of skin cancers, it is essential that a
large number of PCPs are trained in the early recognition of
skin malignancies. To ensure that PCPs acquire basic knowl-
edge in skin tumour diagnosis, such a short dermoscopy
training could be taught to medical school students, as sug-
gested by Cyr et al.” However, it is to be feared that the train-
ing content will be quickly forgotten if not combined with
regular use of dermoscopy in clinical practice and refreshing
sessions. In this context, active learning RTS to improve the
acquired skills over time may be part of continuing medical
education.” In the meantime, further studies are needed to
assess the effectiveness of such training programs in real life.

Nevertheless, the question arises as to whether or not
LT should be discontinued. This study found that in the
medium-term, recognition of malignant lesions was better
after ST than after LT. This may be because PCPs who com-
pleted the LT were overwhelmed with information overload
that may have drowned out essential knowledge, whereas the
ST was more “straightforward” and taught only the key mes-
sages for recognition of the most common skin malignan-
cies. Another hypothesis is that PCPs who attended the LT
became overconfident after completing modules #1-3 and
did not complete the RTS reviewing the malignancy crite-
ria for skin tumours, considering them redundant. However,
the difference in the number of participants from the LT and
ST, who attended the RTS, was not significant. Finally, the
LT may discourage more PCPs to finish the course or even
from taking it because of its longer duration. However, the
ST was not shown to be superior to the LT. Therefore, in our
opinion, the LT should continue to be taught to dermatolo-
gists and PCPs specializing in skin cancer diagnosis.

Limitations

Our study has some limitations. Firstly, because participa-
tion was voluntary, perhaps only PCPs interested in skin
cancer diagnosis attended the training and completed the
tests. Another potential selection bias is that we accepted
participation of PCPs who had previously completed a short
dermoscopy training (<4h). However, this only involved
5/216 (2.3%) participants. Secondly, only the diagnosis of
the most common skin tumours and their most common
dermoscopic criteria were taught and evaluated in the tests.
Diagnosis of some rare malignant tumours can probably be
missed by PCPs during skin examinations. Thirdly, none of
the images used in the tests were from patients with skin of
colour. Skin cancers are less common in these patients, but
their prognosis is often poor due to late diagnosis. However,
although not tested, some skin tumours found in dark-
skinned patients, namely acro-lentiginous melanomas and
pigmented basal cell carcinomas, were included in the ST.
Fourthly, the tests were conducted online in an open-book

format. However, this evaluation method seemed to be the
closest to real-life practice where physicians have access
to their books and colleagues' opinions when evaluating a
suspicious skin lesion. Finally, this study assessed the PCPs'
triaging skills solely in a training setting. When measured
on photographs, the skills do not always reflect the PCPs'
performance in their daily clinical practice.

CONCLUSION

In this randomized controlled non-inferiority trial, a short der-
moscopy e-learning course proved to be non-inferior to long
training in improving PCPs' competence in selective triage
of skin tumours (benign/malignant). This finding confirms
that a 4-h online dermoscopy training can be effective to im-
prove early-stage skin cancer detection. Less time-consuming
and to-the-point programs may favour PCP participation in
dermoscopy training, thereby increasing skin malignancy de-
tection and reducing overall patient morbi-mortality. Finally,
spaced test-based refresher training sessions appear to main-
tain or even increase the skills acquired by PCPs over time.
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