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Dermatology Practical & Conceptual
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Background: General practitioners (GPs) are often the first point of contact for Swedish patients seek-
ing medical advice for skin lesions of concern, but many lack training in dermoscopy.

Objective: To examine the effects of a 1-day training course in dermoscopy among Swedish GPs.

Methods: The intervention group consisted of GPs who underwent a 1-day training course in der-
moscopy and a control group that did not undergo any education. Before the training course, the 
intervention group performed a test consisting of 30 dermoscopy cases including 9 different benign 
and malignant melanocytic and nonmelanocytic diagnoses. The participants then took the same test 
directly after the course and again after 6 months. The control group took the same test twice with a 
6-month interval in between tests in order to avoid recall bias.

Results: Twenty-seven GPs in the intervention group took the test before and immediately after the 
course with an improvement of their median test scores by 8 points (13 vs 20 correct answers, P < 
0.01). Eighteen participants also took the test a third time after 6 months with similar results com-
pared with the second test (median scores of 20.5 vs 20.0, P = 0.3). In the control group, 16 persons 
preformed both tests with an improvement of their median score by 2 points (13.5 vs 15.5 correct 
answers, P = 0.06).

Conclusions: The results of this study show positive effects on diagnostic accuracy in a test situation 
among GPs receiving a 1-day training course in dermoscopy.
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tions asking to diagnose 30 dermoscopy cases. The partici-

pants were then asked to take the same test directly after the 

course and again after 6 months. The control group com-

pleted the same test twice with a 6-month interval between 

tests in order to avoid recall bias. Participants and controls 

were informed of the number of correct answers after each 

test occasion, but the correct answers to the cases were not 

released until after the last test occasion.

The 30 multiple-choice questions in the online test con-

tained a clinical and a dermoscopic image of a single lesion 

followed by 4 different diagnostic alternatives with only 

1 diagnosis being correct. The test had a time limit of 20 

minutes. The cases consisted of 9 melanomas, 8 nevi, 3 basal 

cell carcinomas, 2 squamous cell carcinomas, 3 seborrheic 

keratoses, 2 dermatofibromas, 1 squamous cell carcinoma in 

situ, 1 solar lentigo, and 1 angioma. The pictures were taken 

with a smartphone (iPhone 4, Apple, Cupertino, California, 

USA) and a hand-held dermatoscope compatible with the 

smartphone (FotoFinder Handyscope, FotoFinder Systems 

GmbH, Bad Birnbach, Germany) at the Department of Der-

matology at Sahlgrenska University Hospital in Gothenburg, 

Sweden. The malignant diagnoses were all confirmed by 

histopathological examination, whereas most of the benign 

cases were diagnosed by clinical examination only by an 

expert in dermoscopy. None of the images in the test were 

shown during the course.

The dermoscopy course used in the study was certified by 

Lipus (The Physicians’ Institute for the Professional Develop-

ment of Healthcare), a national organization that certifies 

courses for physicians in Sweden (www.lipus.se). The course 

comprised 5 separate lectures on the dermoscopic technique 

and terminology (30 minutes); an introduction to “pat-

tern analysis” and the diagnosis of benign nonmelanocytic 

lesions (30 minutes), followed by 3 lectures focusing on the 

dermoscopic diagnosis of melanocytic lesions (60 minutes), 

basal cell carcinoma (30 minutes) as well as squamous cell 

carcinoma and precursor lesions (30 minutes). These lectures 

were interlaced with 2 case-based interactive sessions (45 and 

60 minutes, respectively) and the courses concluded with a 

question-and-answers session (15 minutes). All participants 

were provided with PDF files of the presentations. The der-

moscopy algorithm taught was “pattern analysis” [12].

An online questionnaire about previous experience con-

cerning dermoscopy was also sent to both groups. The ques-

tionnaire contained questions regarding previous training in 

dermoscopy, how many patients seeking care for skin lesions 

of concern they met every week, whether they had access to 

a dermatoscope and, if so, how often they used dermoscopy 

during their clinical examination.

The intervention group consisted of resident physicians 

and specialists in general medicine that participated in the 

1-day training course. The control group consisted of a ran-

Introduction

The incidence of malignant melanoma in Sweden has 

increased by 5% every year during the last decade, making it 

the sixth most common form of cancer in men and the fifth 

in women [1]. Early diagnosis is important for prognosis and 

survival [2]. Furthermore, nonmelanoma skin cancer (exclud-

ing basal cell carcinomas) is the second most common type of 

cancer for both men and women in Sweden. The number of 

cases per 100,000 persons has increased yearly by an average 

of 6.5% among women and 4.9% among men during the 

past decade [1].

Swedish patients seeking medical advice for skin lesions 

of concern most often have their first contact with health 

care at their local primary health care center. It has proven 

to be challenging for general practitioners (GPs) to diagnose 

skin lesions correctly and to avoid unnecessary excisions or 

referrals to dermatologists with the associated increase in 

health care costs [3].

Previous studies have shown that dermoscopy in addition 

to clinical examination can increase the diagnostic accuracy 

of pigmented skin lesions when performed by trained physi-

cians. Results from a meta-analysis showed that physicians 

who underwent at least minimal training in dermoscopy 

increased their diagnostic accuracy in identifying melanoma 

when examining pigmented skin lesions [4]. A study by 

Rosendahl et al showed increased diagnostic accuracy when 

examining both melanocytic and nonmelanocytic skin lesions 

using dermoscopy in addition to clinical examination [5].

To increase the diagnostic accuracy, some form of training 

in dermoscopy seems necessary. Binder et al showed improved 

diagnostic accuracy among dermatologists after 9 hours of 

dermoscopy training, whereas the diagnostic accuracy with-

out previous training declined [6]. Positive effects on diagnos-

tic accuracy for both melanocytic and nonmelanocytic lesions 

have also been shown among GPs after dermoscopy training 

[7-9]. The amount of training among GPs in diagnosing skin 

tumors may vary between different countries [10]. In Sweden, 

no training in dermoscopy is required for GPs during their 

residency program [11].

The aim of this study was to examine the effects of a 1-day 

training course in dermoscopy among Swedish residents and 

specialists in general medicine directly after the course and 

after a 6-month follow-up period.

Materials and Methods

The study was designed using an intervention group of GPs 

that underwent a 1-day training course in dermoscopy and a 

control group that did not undergo any education. Approxi-

mately 6 weeks before the training course, the intervention 

group took an online test consisting of multiple-choice ques-
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domly selected mix of resident physicians and specialists in 

general medicine who were invited via email. The goal was to 

recruit the same number of participants in both groups. The 

collection of all data was retrieved by email invitations with 

links to the online test and questionnaire.

Statistical Analysis

STATA (StataCorp LLC, Texas, USA) was used for the statisti-

cal analysis. Since normal distribution could not be assumed 

owing to the small sample size, Wilcoxon signed rank test 

was used to calculate changes in individual test scores after 

completion of the training course (cases) and after 6 months 

(cases and controls). The results of the questionnaire are 

presented with simple descriptive statistics.

Results

The intervention group initially consisted of 56 physicians of 

which 41 answered the first test, 32 took the second test, and 

26 also replied to the last test. This resulted in 27 cases with 

paired observations between the first and second test and 

18 cases in which the physicians performed all 3 tests. The 

control group consisted of 121 physicians invited by email. 

Among these, 30 answered the first test and 16 also took the 

second test with 16 paired observations.

Table 1 presents descriptive data received from the ques-

tionnaires of the 27 participants in the intervention group 

that had at least 1 paired observation and the 16 participants 

in the control group with paired observations.

Among the 27 paired observations in the intervention 

group, the median number of correct answers on the first 

test before the course was 13 out of 30 cases (43.3%) (inter-

quartile range [IQR] = 4.0). In the second test immediately 

after the course, the median was 21 points (70.0%) (IQR = 

4.0), which meant an improvement of the median score by 8 

points or 26.7% (P < 0.01).

Table 2 shows the results of the 18 participants who 

also took the test a third time after 6 months. A significant 

Table 1. Previous Experience With Dermoscopy Among 
Physicians With Paired Observations in Both Groups

Intervention Group 
(n = 27)

Control Group 
(n = 16)

Clinical experience

  Specialist in general medicine 16 (59.3%) 2 (12.5%)

  Resident physician in general medicine 11 (40.7%) 14 (87.5%)

Do you have access to dermatoscope at your clinic?

  Yes 26 (96.3%) 14 (87.5%)

  No 1 (3.7%) 2 (12.5%)

How many patients seeking advice for skin lesions of concern do you see every week?

  0-3 19 (70.4%) 13 (81.3%)

  ≥4 8 (29.6%) 3 (18.8%)

How often do you use dermoscopy to diagnose skin lesions?

  Once a week or more often 19 (70.4%) 11 (68.8%)

  A few times per month or never 8 (29.6%) 5 (31.3%)

Do you have any previous educational experience in dermoscopy?

  Yes 15 (55.6%) 8 (50.0%)

  No 12 (44.4%) 8 (50.0%)

Table 2. Test Results Among the Course Participants Before 
vs After Course vs 6 Months After Course

Test Before Course Test After Course
Test 6 Months After 

Course

Median (interquartile), n = 18 14.0 (4.0) 20.5 (3.0) 20.0 (5.0)

P valuea before vs after course (<0.01)

P valuea before vs 6 months after course (<0.01)

P valuea after vs 6 months after course (0.3)

aWilcoxon signed rank test.
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change was observed between the first and second test, but 

no significant change was demonstrated between the second 

and third test.

Among the 16 physicians in the control group with paired 

observations, the median score for the first test was 13.5 

points (IQR = 5.0) compared with 15.5 points (IQR = 4.5) 

in the second test after 6 months. The improvement of 2.0 

points was not significant (P = 0.06).

The baseline results (first test) were similar in both groups 

with 13.5 points (IQR = 5.0) in the intervention group and 

13.0 points (IQR = 4.0) in the control group (P = 0.093).

Discussion

After completion of the 1-day training course in dermoscopy, 

the course participants increased their diagnostic accuracy 

measured as an increase of their median test scores by 8.0 

points. The improvement was statistically significant com-

pared with the control subjects and was also considered to be 

a relevant improvement. At the follow-up test after 6 months, 

there was no significant difference in test results among par-

ticipants, meaning that the newfound knowledge seemed to 

persist over time. Although the control group also showed 

a small improvement of 2 points in their test scores after 6 

months, the change was not significant.

The prior educational experience in dermoscopy was simi-

lar in both groups as was the number of patients they met and 

how often they used dermoscopy in their clinical practice. The 

main difference between the groups was the distribution of 

specialists and resident physicians, with 59.3% being special-

ists in the intervention group compared with only 12.5% in 

the control group. Nevertheless, both groups showed similar 

baseline test results, which indicates that selection bias was 

not a major problem.

Our results are in line with those of a Dutch study by 

Secker et al in which 309 GPs underwent a 1-day course in 

dermoscopy and took a test with 20 cases before the course 

and 3 months after. The authors found that the diagnostic 

accuracy increased for all pigmented skin lesions except nevi 

[9]. In our study, we have not carried out subgroup analyses 

on the diagnostic accuracy for different lesion types consider-

ing our small sample size.

Another study by Argenziano et al also showed positive 

effects among GPs in Spain and Italy using dermoscopy when 

diagnosing skin lesions [7]. In this study, GPs underwent a 

1-day educational program in skin cancer diagnostics includ-

ing dermoscopy training using the “3-point checklist” algo-

rithm [13]. Physicians were randomized into 2 groups where 

1 group was allowed to use dermoscopy in addition to the 

clinical examination and 1 group was allowed only a clinical 

examination. The group using dermoscopy had a 25% higher 

sensitivity in detecting lesions with a suspicion of skin cancer.

The number of participants and controls was unfortu-

nately smaller than we had first hoped for despite many 

reminders to those invited. However, the addition of a control 

group strengthened our results showing that a 1-day training 

course improved the test results and that there was no obvi-

ous recall bias despite repeating the same online test. The 

follow-up time of 6 months between the tests was also longer 

than that of previous studies [9].

Conclusions

Since the overall incidence of skin cancer is increasing in 

Sweden and GPs are often the first contact with health care 

that the patients encounter, good diagnostic accuracy of skin 

lesions of concern in primary care is essential. In previous 

studies, it has been shown that dermoscopy in addition to 

clinical examination increases the diagnostic accuracy among 

both dermatologists and GPs [4,5,7,8]. Increased competence 

among GPs can potentially also decrease the number of 

unnecessary excisions and referrals to dermatologists. The 

results of this study show the positive effects of a 1-day train-

ing course in dermoscopy for GPs. Hopefully, this can spread 

the interest in dermoscopy within primary care.
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