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selecting the images of biopsy-verified melanoma and nevi. We used ImageNet weights to pretrain our classifier (https://pytorch.org/vision/stable/models.html).
The data generated in our study, which includes the expert-annotated explanations dataset and the pseudonymized reader study data, are accessible on Figshare:
https://figshare.com/s/c7feb070d066a4ccce19. Source data are provided with this paper.

We did not collect any data on sex and gender of the clinicians participating in our reader study. The focus of the study was
to investigate the influence of explainable AI on dermatologists' and dermatological residents' diagnostic behavior. We
assume that gender does not play a role in this diagnostic behavior. Therefore, the exclusion of the gender aspect was a
deliberate choice as we aimed to collect as little identifying personal data as possible.

We did not collect any data on race, ethnicity, or any other socially relevant groups of the clinicians participating in our
reader study.

116 international clinicians participated in our reader study. Among these 82 were board-certified dermatologists, 33
resident dermatologists as well as one nurse consultant specialised in dermoscopic skin cancer screening. We also collected
the participating clinicians' reported experience in dermoscopy. The participants' experience was distributed in "Basis
education, rare use" (n=7), "Occasional use" (n=11), "Regular use" (n=31), "Regular use and education" (n=52) and "Regular
scientific discussion" (n=15). We did not collect the participants' ages but we collected the number of years they've worked
as dermatologists. The distribution was "<1 year" (n=3), "1-3 years" (n=15), "3-5 years" (n=22) "5-10 years" (n=35), ">10
years" (n=41). We gave the clinicians the voluntary option to disclose the country they currently practice in. Clinicians from at
least 33 countries took part in the study.

The participants were contacted via Email through our collaboration network and by using public contact data from the
International Society for Dermoscopy website and from university clinic webpages. We also contacted participants from
private clinics. As compensation, we offered them the option to be listed as a PubMed indexed collaborator on our work.

Due to this line of recruitment, the reader study population is biased towards clinicians practicing in university clinics and
interested in taking part in scientific research. The group of clinicians who practice dermoscopy in public hospitals and private
practices is under-represented as they had less incentive to take part in the study.

The study's ethic vote is held by the University Clinic Mannheim of the Medical Faculty of the University of Heidelberg.

116 clinicians participated in the reader study. In accordance with the central limit theorem, we required a minimum sample size of 30
participants; the more clinicians that participated, the better. Because our recruitment resulted in over 100 participants we opted to keep
them all because more observations lead to more robust results.

In each of the three reader study phases (phase 1: no AI support, phase 2: standard AI support, phase 3: explainable AI support), the clinicians
were asked to diagnose 15 images of suspicious skin lesions as melanoma or nevus in a web-hosted platform. In the first phase they had to
additionally select explanations and locate them on the images. They were asked to give their confidence in their diagnosis on a Likert scale
from 1 to 10 in all phases, and the trust in the AI system, as well on a Liker scale, in phases 2 and 3. Prior to data collection, we registered our
hypotheses, exclusion criteria and analysis plan on the Open Science Framework website, which may be accessed under https://osf.io/g3keh.
We excluded the data of participants who entered constant values for trust, confidence, and/or diagnosis, such as entering a trust score of 7
for all 15 images or a diagnosis of nevus for all 15 images. We excluded images where the participant took less than 7 seconds to complete.
We did not use an upper limit for time taken for exclusion because some complicated cases could take a long time to annotate. Furthermore,
the participants could pause and resume working later, so a longer time taken did not necessarily imply insincere work. Images marked as
having insufficient image quality (n=26) were removed for the particular participant who indicated the issue, but not for others since the
image quality issues could have been related to monitor settings. As a result, we evaluated different numbers of images for each participant.
None of the participants met these criteria for exclusion. Participants who dropped out in phases 2 or 3 were excluded from the study.

Replication was not performed.

The participating clinicians were randomly allocated into 14 different groups. Participants in the same group got the same 14 distinct and one
repeated images to diagnose over all three phases.




