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ABSTRACT

Joanna Czuwara MD, PhD

Introduction. Dermatoscope is a tool for a skin examination, used especially in early detection of malignant skin
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lesions. Non-dermatologists are being trained for opportunistic melanoma detection with the usage of dermato
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scopy, however, still non-satisfactory. This study was aimed to determine whether practical dermoscopy adjunct
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to traditional, lecture and seminar-based medical school curriculum would improve the perceived relevance of
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regular skin examination and basic skin lesions differentiation.
Material and method. Fourth-year medical students participating in a 3-week-long dermatology course were
randomly assigned to two groups: the first one called A with limited access to a dermatoscope and the second
one called B, with unlimited access to dermatoscopes throughout the course. All participants answered surveys
concerning their attitude towards skin examination, with a rating scale from 1 to 5, before and after the course. Also,
all participants completed an image-based dermoscopy test for distinguishing benign from malignant skin lesions.
Results. Students assigned to group B significantly improved their perceived importance of routine skin examination
(mean scores before 4.38; after 4.57, P = 0.03). No such tendency was observed in group A — before 4.40, after
4.49 (P = 0.29). Students in the group with higher dermatoscope availability considered buying a dermatoscope
more often (61%) than those without (44%) (P = 0.037). No significant score difference was observed when testing
skin lesions identification, mean for extended access 7.84 vs. normal 7.64 points (P = 0.69).
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Conclusions. Higher availability of dermatoscopy during dermatology rotations may encourage students to use
this tool in future clinical practice and improve early detection of malignant skin lesions.
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Introduction
The incidence of melanoma and nonmelanoma
skin cancers continues to increase [1]. Melanoma is
the cause of the majority of skin cancer deaths, but the
keratinocyte-based malignancies of basal cell carcinoma
and squamous cell carcinoma also have an important
impact on the public health burden [2, 3].
Melanoma survival exceeds 90% for 5-year relative
rate in Nordic or Western countries, but is below 60% in
Eastern Europe for people diagnosed with melanoma as
recently as this decade [4]. Mortality due to melanoma is

20% higher in Poland than the average for the European
Union (2010), with the main reason being late diagnosis
of the disease, already in an advanced stage [5, 6].
Several meta-analyses have identified risk factors for skin cancer occurrence, such as intermittent
sun exposure (especially at a young age), a history of
sunburn, positive family history, light skin phenotype,
the density of freckles, blond hair, pre-malignant skin
lesions and actinic damage indicators [7–9]. Most cases
are attributable to modifiable risk factors, by far the
most significant being exposure to ultraviolet radiation
[10]. Early diagnosis remains the best method to reduce
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melanoma and non-melanoma skin cancer-related mortality and morbidity [11].
Dermoscopy is a non-invasive technique that consists
of viewing pigmented skin lesions through a hand-held
lens. It has evolved over 20 years and is now widely used
for dermatological examination. According to studies,
this technique increases the sensitivity and specificity
for the diagnosis of early melanoma in comparison to
examination with the unaided eye. This simple procedure increases melanoma diagnostic accuracy by up to
35% [12–14]. Dermatoscopic examination is currently
a standard procedure for clinical differential diagnosis of
cutaneous melanoma and recommendation for excisional
biopsy [6, 15]. Early diagnosis of cutaneous melanoma is
crucial to ensure the timely excision of thin mostly curable
lesions. It can also lead to the detection of thinner and
smaller cancers and it results in a cost-effective cancer
screening strategy [16]. Surgical removal of cutaneous
melanoma not only improves prognosis but is also associated with approximately 90% likelihood of cure [17].
The introduction of pocket-size and handy dermoscopes could significantly lead to the broader use
of dermatoscopy. However, as with any clinical tool
alike, training is required for the effective use [18].
Non-dermatologist physicians are well-positioned
for opportunistic melanoma detection, yet education
regarding skin cancer examination is limited during
medical school, and practical skills are poorly acquired
by mostly lecture-based teaching. Workshop-based
teaching is far more effective, especially where practical
skills are concerned. Additionally, teaching methods
that encourage self-directed learning can be effective
in delivering core knowledge, leading to an enhanced
level of self-education [19–22].
Firstly, the purpose of this study was to determine
whether increased dermatoscope availability during
the standard fourth-year dermatology course improves
the ability of medical students to distinguish benign,
suspicious and malignant lesions. Secondly, the study
aimed to investigate students’ perspectives on the role
of skin examination and determine whether a simple
intervention may increase its importance in medical
students’ opinion.

Material and method
A three-week dermatology course is part of the
fourth-year medical school curriculum at Medical University in Warsaw. The course is divided into a clinical
part where students take medical history and perform
a physical examination on patients in small, 4-people
subgroups and a lecture part that discusses common
skin diseases. The intensive seminar-based introduction
to dermatoscopic lesion identification/differentiation is
also a relevant part of the students’ course.
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The current study was performed prospectively in
2 cohorts of fourth-year medical students at the Department of Dermatology of our university.
Student groups were randomly assigned to:
— cohort A (10 groups) with standard, limited access
to dermatoscopes under close supervision from their
teaching physician only — approximately 1 dermatoscope per 15 people;
— cohort B (10 groups) with unlimited access to dermatoscopes throughout the course — 1 dermatoscope
per 4-person subgroup plus a short tutorial covering
technical aspects of dermatoscopic examination using the device.
After 3-week long dermatology course, students
in both study arms completed an image-based test of
12 lesions (Fig. 1) to evaluate the gained knowledge
and experience in differentiation between malignant
and benign skin lesions.
Additionally, at the beginning and the end of the
course, students answered a short survey that covered
topics such as previous experience with the field of
dermatology, attitudes towards skin examination, and
perceived importance of skin examination by non-dermatologists.

Statistical analysis
Wilcoxon signed-rank test was used for comparison
of scores: (1) perceived importance of routine skin examination in the pre- and post-intervention survey within
cohorts A and B; (2) scores in the 12-skin lesions image
based test in cohort A and B; (3) scores in the 12-skin
lesions image based test according to dermatology as
planned specialty, planned surgical specialty, student
gender, family history of skin cancer, skin disorders
in family history; (4) scores in the self-assessment of
dermatoscopy skills in cohort A and B.
Fisher’s exact test was used for comparison of proportions of students considering dermatoscope possession in the future between cohort A and B.

Results
Group characteristics
Overall, there were 230 responses from before and
156 responses after the dermatology course. Median
student age was 22 years and 57% were women. 9.13% of
participants had a case of skin cancer in their close family
members, 30% admitted the presence of any skin disease
in their closest family. 30.1% had undergone at least one
dermatoscopy examination in the past. 12.2% considered
dermatology as a future specialty. According to participants, only 3.3% had an opportunity to attend a course or
workshop related to dermatoscopy before the dermatology
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Figure 1. Examples of dermoscopy pictures used in the image-based test. The pictures were performed via the handy model of
dermatoscope, the same model that students used during classes; A. Nevus; B. Basal cell carcinoma; C. Seborrheic keratosis;
D. Congenital nevus; E. Actinic keratosis; F. Acral nevus

course. 55.6% of the study population were assigned to the
groups with extended dermatoscopes availability (cohort
B) and the rest (44.4%) consisted of cohort A — with usual
limited dermatoscopy access during the course. Of those
available in follow-up, 52.9% were in cohort B.

Results
Students assigned to cohort B — with full access to
dermatoscopes — significantly improved their perceived
importance of routine skin examination (mean score
before — 4.38, after — 4.57, P = 0.03) (Fig. 2). There

was no such tendency in cohort A — without extended
access to dermatoscopes (before — 4.40, after — 4.49,
P = 0.29). Students in cohort B considered buying
a dermatoscope in the future more often (61%) than
those in cohort A (44%) (P = 0.037).
There were no significant differences in results of the
final test on recognition of skin lesions — mean score in
cohort B — 7.84 points vs. 7.64 in cohort A (P = 0.69).
There were no significant differences in the self-assessment of dermatoscopy skills in both groups (ranked
using a 5-point scale) — mean result 2.99 in cohort B
vs. 2.88 in cohort A (P = 0.32).
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Figure 2. Changes in perceived importance of routine skin examination in cohort A and cohort B. P-values refer to change within
respective students’ cohort (group B — with dermatoscope access; group A — without dermatoscope access)

Interestingly, dermatology as a planned specialty
(dermatology as an intended specialty — 7.79, other field
as planned specialty — 7.74, P = 0.97), planned surgical specialty (planned surgical specialty — 7.82, other
specialty planned — 7.55, P = 0.38), female sex (females
— 7.64, males — 7.92, P = 0.60), history of skin cancer
in closest family members (positive history for skin
cancer — 7.63, negative history for skin cancer — 7.77,
P = 0.90), and presence of a skin disorder in the closest
family (positive history of skin disorders — 7.70, negative
history of skin disorders — 7.71, P = 0.70) were also
not associated with better skin lesion recognition skills.

Discussion and conclusion
This study demonstrates that the adjunct of dermo
scopy to the standard fourth-year medical curriculum
could boost students’ awareness of the importance of
performing careful skin examination.
Education in medical schools regarding the diagnosis of cutaneous lesions is minimal, and students are
exposed to very little training and practice in dermato
logy [23].
The lack of practical teaching of dermatoscopy almost without a doubt reduces the likelihood that newly
graduating physicians will include thorough examina-
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tions for skin cancer in their routine practice. Most
patients with melanoma were observed to visit a general
practitioner within a year before diagnosis. Therefore,
many melanomas could potentially be detected earlier
if physicians were better prepared and educated in
melanoma identification and paid closer attention to
the skin examination [24]. Considering this, intervention
through encouraging skin examination and personal
dermatoscope ownership may prove beneficial in the
long-term as these students might be more inclined to
develop their skills and use dermatoscopy in their future
everyday clinical practice.
According to the participants, only 3.3% had an
opportunity to attend a course or workshop (including
theoretical) related to dermatoscopy before their dermatology course. The observation that medical students
receive very little training or practice in skin cancer
detection is consistent with previously reported insufficient performance by non-dermatologist physicians
and doctors-in-training in skin cancer screening. Apart
from the introduction of practical dermatoscopy training
during dermatology classes, initiation of dermatoscopic
lesion differentiation in preclinical subjects (e.g. as part
of pathology courses) could increase the awareness of
the importance of skin evaluation in future physicians.
In our study students who trained with dermato
scopy readily available did not exhibit greater skills in
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distinguishing melanoma from benign neoplasms when
compared with students who had classes with limited
access to the tool. This may be due to the fact that the
standard course of dermatology for the 4th year students
was simply too short to produce a substantial difference
in knowledge.
In a study performed by Tracey et al. students receiving access to dermoscopy improved in the diagnosis of
cutaneous lesions compared with those not receiving the
dermoscopy intervention. However, in this study, the
skin cancer examination intervention lasted 2 consecutive years. Additionally, the group with dermatoscopes
received a dermoscopy tutorial [20]. The intervention in
the present study was based solely on the improvement
of dermatoscope availability during the course for some
of the students.
Another reason might be that the ability to confidently diagnose benign and malignant skin lesions
with a dermatoscope is gained with time and practice.
Previous observations show, that during the training and
learning phase, clinicians tend to increase their sensitivity but have lower specificity of their dermatoscopic
diagnoses. In fact, during the first year after learning
dermoscopy, generally the benign to malignant ratio
increases. However, after gaining further experience,
clinicians specificity also increases, resulting in improved
benign to malignant ratios compared with an examination via the naked eye [25]. The phenomenon described
above might partially explain why the students with the
increased availability of dermatoscopy in practice did
not show better results in the final quiz.
Interestingly, in a similar piece of research conducted by Chen et al. [26] medical students receiving
a skin cancer examination intervention with the aid of
dermoscopy improved their diagnostic skills more significantly after a period of one year. In this study cohort
1 received skin cancer examination teaching only and
cohort 2 received skin cancer examination teaching with
dermoscopy tutorial, and a dermatoscope.
Both cohorts improved or maintained their scores
to correctly classify all lesions from post-intervention to
one-year follow-up. After one year, cohort 2 maintained
higher scores for successful identification of both benign
and malignant lesions in comparison with cohort 1 [26].
The present study has a few limitations. Firstly,
participants in the clinical assessment reflect students
from a single institution, which limits generalizability.
Secondly, differences seen in interventions A versus B
may result from differences in the university setting (e.g.
academic teachers, group interests and course outline)
that students were exposed to during the course. However, no change other than the introduction of dermatoscopes in randomly selected groups of students was
implemented during the study. Thirdly, not all participants filled in the postintervention survey as completion

of the survey was optional. Nonetheless, response rates
for both cohorts were approximately equal. In addition,
the data does not show the long- term impact of our
intervention. Follow-up would be necessary in order
to establish whether students maintained a long-term
interest in skin examination and dermatoscopy. Finally,
the 12 samples of skin lesions used for the image-based
test might not have been enough to objectively capture
the students’ knowledge or clinical skill level.
This study illustrates the need and shows the benefits, of adding practical dermatoscopy education to
the standard medical school dermatology curriculum.
Providing even a small opportunity for practical training
with dermatoscopy in detecting potentially fatal and
aggressive skin cancers may help to increase awareness
and learning regarding skin cancer detection with dermatoscopy use. The study demonstrates that access to
a dermatoscope can be executed effectively even when
constrained by limited curriculum time.
There is a need to optimize education related to
skin cancer examination. Efforts should be made to fill
medical students’ competency gap in dermatoscopy that
influences secondary prevention efforts [27]. General
practitioners are expected to have at least basic skills
in dermatology. However, primary care physicians
perform skin cancer prevention or screening activities
rarely and less frequently than many other screening
and prevention activities. It should be acknowledged
that even with the use of a dermatoscope not all lesions
will be diagnosed correctly. Nevertheless, dermatoscopy
appears to be a cost-effective diagnostic intervention in
primary care [28, 29].
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