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Abstract

Introduction: Early detection of melanoma skin cancer improves survival rates. Training family physicians
in dermoscopy with the triage amalgamated dermoscopic algorithm (TADA) has high sensitivity and
speciZcity for identifying malignant skin neoplasms. In this study we evaluated the effectiveness of TADA
training among medical students, compared with practicing clinicians.

Methods: We incorporated the TADA framework into 90-minute workshops that taught dermoscopy to
family physicians, primary care residents, and Zrst- and second-year medical students. The workshop
reviewed the clinical and dermoscopic features of benign and malignant skin lesions and included a
hands-on interactive session using a dermatoscope. All participants took a 30-image pretest and a
different 30-image posttest.

Results: Forty-six attending physicians, 25 residents, and 48 medical students participated in the
workshop. Mean pretest scores were 20.1, 20.3, and 15.8 for attending physicians, resident physicians
and students, respectively (P<.001); mean posttest scores were 24.5, 25.9, and 24.1, respectively (P=.11).
Pre/posttest score differences were signiZcant (P<.001) for all groups. The medical students showed the
most gain in their pretest and posttest scores.

Conclusion: After short dermoscopy workshop, medical students perform as well as trained physicians in
identifying images of malignant skin lesions. Dermoscopy training may be a valuable addition to the
medical school curriculum as this skill can be used by primary care physicians as well as multiple
specialists including dermatologists, gynecologists, otolaryngologists, plastic surgeons, and
ophthalmologists, who often encounter patients with concerning skin lesions.

Introduction
Skin cancer affects 1 in 5 Americans.  Early detection of melanoma improves survival.  Dermoscopy is a
noninvasive imaging technique using a handheld dermatoscope. Dermoscopy allows for visualization of
subsurface structures. In trained hands, dermoscopy is known to improve diagnostic accuracy of physicians in
the detection of skin cancer.

Prior studies have shown that medical students who receive a dermoscopy tutorial are better at diagnosing 
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skin lesions compared with students not receiving the dermoscopy intervention.  Furthermore, Chen et al
showed that medical students receiving skin cancer training with dermoscopy showed sustained and even
improved performance on a 10-image test 1 year later.  Others have used smartphone wallpapers and video
dermoscopy to train medical students, both showing a positive effect.

TADA was created to simplify the dermoscopic evaluation of skin growths. TADA workshops can be given in 90
minutes. Physicians participating in the workshops show improved sensitivity and speciZcity for diagnosing
benign and malignant skin growths.  This study sought to compare student data from TADA training with
that of practicing primary care clinicians.

Methods
During 2019, we invited all primary care attending physicians and trainees abliated with our institution to
attend one of a series of dermoscopy training workshops. Similarly, we invited all Zrst- and second-year
medical students at Tufts University School of Medicine (TUSM) to attend a dermoscopy training workshop on
their Boston campus. The Institutional Review Boards at both MaineHeath (physicians) and TUSM (medical
students) reviewed and approved the study.

Each workshop lasted 90 minutes and the material presented was the same at every level of provider training.
All participants took a 30-image pretest and a 30-image posttest of different images. Participants were asked
to classify the image as melanocytic nevus, dermatoZbroma, seborrheic keratosis/lentigo, angioma, or skin
cancer. Figure 1 shows a schematic of the methods.

After the pretest, clinical and dermoscopic images of common benign skin growths (dermatoZbroma, angioma,
and seborrheic keratosis) were reviewed. Dermoscopic features of skin cancer (using TADA) were also
reviewed. None of the test images were used in the presentation. A portion of the workshop included hands-on
practice with dermatoscopes.

Results
We summarized all categorical demographic and Likert scale data as frequencies (n, %). For each participant,
we summarized pre- and posttest data as the proportion of correct answers out of 30 questions. We then
compared the distributions of these proportions between pre- and post-TADA tests by t test and among
participants at different training levels by analysis of variance (ANOVA). We performed all analyses using SPSS
Statistical Software, version 25 (IBM SPSS Inc., Armonk, NY).  

Table 1 shows demographic and practice characteristics for the 148 providers and students who participated in
TADA dermoscopy training. The majority were female (67.6%), aged less than 40 years (70.3%), and with the
exception of medical students, all practiced in a primary care specialty. The 100 providers varied in their
experience with evaluating skin lesions; 56/97 (57.7%) routinely performed skin biopsies, but only 10/98
(10.2%) reported prior formal training in dermoscopy (Table 2). Among the 16/97 (16.6%) of providers who
reported that they currently use dermoscopy in practice, 50% used the technique once per month or less, and
6/16 (37.5%) reported lack of conZdence in using the technique.

Table 3 shows scores for the participants who completed the pre-TADA (n=139) and post-TADA (n=134) image
identiZcation tests. Where numbers allowed, we compared pre- and posttest scores by provider type; mean
scores increased signiZcantly (P<.001) after training for attending physicians (20.5±2.5 vs 24.5±2.6), resident
physicians (20.3±3.3 vs 25.9±1.8), nurse practitioners (17.8±3.1 vs 23.6±3.4), and medical students (15.8±3.8
vs 23.6±3.4). Prior to the TADA training there was a signiZcant difference in test scores among providers with
different training types (P<.001), with highest scores among the most experienced providers (attending
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physicians) and lowest scores among the least experienced participants (medical students). These differences
were not evident in post-TADA testing (P=.11). In all provider groups there was a signiZcant (P<.001) pre/post
TADA increase in the proportion of skin cancer.

Figure 1 shows the pre/post differences in test score were signiZcantly different among the provider types
(P<.001 by ANOVA). The greatest gain in improvement of test scores was by the medical students. In pairwise
post hoc testing, with Bonferroni’s correction for multiple comparisons, the differences in test score were
signiZcantly different between medical students and attendings (P<.001) and between medical students and
residents (P=.021), but not between residents and attendings (P=.67).

Conclusions
Skin cancer is common. Primary care physicians are often the Zrst medical practitioner approached when a
patient has a growth of concern. Dermoscopy has been shown to aid in the detection of skin cancer and
distinguishing between benign and malignant skin growths. Many practicing clinicians desire additional
dermatology and dermoscopy training. Introducing the use of dermoscopy in medical school might stimulate
interest in learning dermatology and be beneZcial for those going into primary care as well students pursuing
specialties such as gynecology, otolaryngology, plastic surgery, and ophthalmology.  Based on our results,
dermoscopy training need not be elaborate. A 90-minute interactive workshop using TADA allowed students to
accurately identify benign and malignant dermoscopic images. The ability of students and practicing clinicians
to equally acquire new knowledge using TADA is particularly desirable given many institutions do not currently
have dermoscopy champions to teach medical students. TADA training can be done via e-learning or in a
workshop setting. E-learning would allow novices of all levels to embark on training together.  In our study all
provider types (attending physicians, medical residents, nurse practitioners, and medical students) showed
signiZcant improvement in detecting skin cancer following TADA training. The medical students may have
shown the greatest gain in their scores as they are the most accustomed to learning large amounts of new
information. The medical students achieved similar scores to attending physicians despite their lower baseline
scores.

Our study shows that the introduction of dermoscopy training in the Zrst and second year of medical school
results in the ability of medical students to accurately identify dermoscopic images of skin cancer and benign
skin growths at a rate that is comparable to more seasoned clinicians. Introducing dermoscopy in the medical
school curriculum might aid early skin cancer detection regardless of the medical students’ future career
choice.

Our study has several limitations. The study had a small sample size and only one medical school was
involved. The students involved in the study were volunteers, so this may be biased towards students more
interested in care of the skin. The study also involved only medical students in the Zrst of second year of their
training. There is concern that medical students’ knowledge could atrophy over time, although others have
shown sustained and improved scores after a 1 year on a 10-image test.  To address this concern, medical
students will now have opportunities for additional dermoscopy training during their second-year dermatology
block. In addition, students will be invited to participate in monthly dermatology training sessions as part of
their primary care third-year clerkships. These additions will provide spaced review that is important for long-
term memory.
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