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AbstrAct

Introduction: In the 21st century’s era of rapid technological advance-
ment, ChatGPT-3.5, an artificial intelligence (AI) language model, is 
scrutinized for its application in dermatology. Using 119 questions from 
the National Specialist Examination (PES), we assess ChatGPT-3.5’s  
performance by comparing it to human skills and addressing ethical 
implications.
Objective: Our primary aim is to evaluate ChatGPT-3.5’s proficiency in 
responding to 119 dermatology questions from the PES. The study em-
phasizes ethical considerations and compares the model’s knowledge 
and skills to those of human dermatologists.
Material and methods: Utilizing the 2023 PES question database, ques-
tions were categorized by Bloom’s taxonomy and thematic content. 
ChatGPT-3.5, version of 3 August 2023, answered 119 questions in five 
sessions, allowing for a probabilistic evaluation. Statistical analyses, 
conducted using R Studio, assessed correctness, confidence, and dif-
ficulty.
Results: ChatGPT-3.5 achieved a 49.58% correct response rate, below 
the 60% passing threshold. No significant differences in difficulty or 
correlations between difficulty and certainty were observed. Varied per-
formance across question types highlighted strengths and weaknesses. 
Despite suboptimal results, ChatGPT-3.5’s differential performance 
offers insights, suggesting future improvements. The study advocates 
for ongoing research into AI integration in dermatology, envisioning 
a promising role for AI in assisting dermatologists. 
Conclusions: Ethical considerations are crucial for effective AI intro-
duction, minimizing errors, and enhancing dermatological healthcare 
quality, fostering optimism for AI’s evolving role in dermatology.
Key words: medical education, artificial intelligence, dermatology, ve-
nereology, ChatGPT-3.5.
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MAteriAl And Methods

examination and questions

This study was conducted using a publicly avail-
able database of questions from the National Spe-
cialist Examination, accessible on the website of the 
Medical Examination Centre in Lodz, Poland [8]. 
Each examination consists of 120 single-choice ques-
tions. The selection criterion was the subject matter 
within the field of dermatology and venereology, 
as well as the timing of the examination. The latest 
available exam from the spring of 2023 was chosen. 
One question was excluded from the study because 
it was inconsistent with current medical knowledge. 
Ultimately, the analysis included 119 questions.

The categories were created by the authors to seg-
regate question types in order to obtain better statisti-
cal results. The categorisation of questions according 
to Bloom’s taxonomy [9] was done by 2 independent 
researchers, if there were conflicts, they were solved 
by a third person. The same applied to the categori-
sation of questions into thematic categories, such as 
medical procedures, clinical proceedings, diagnostics, 
medication, and those related to diseases. Further-
more, in a similar manner, a categorization has been 
established, delineating two primary question types: 
those pertaining to comprehension and critical think-
ing, and those centred around memory. This division 
seeks to distinguish between inquiries that assess un-
derstanding and analytical skills, and those focused 
on simple recall.

data collection and analysis

The GPT-3.5 language model version as of 3 Au-
gust 2023 was utilized to provide answers to the ques-
tions. For each examination question in the prepared 
set (n = 119), five separate and entirely independent 
question-answering sessions were conducted. This 
approach allowed for the exploration of the probabi-
listic nature of the examined language model, which, 
when responding to questions, provides the most 
probable answer according to its internal mecha-
nisms. Therefore, it is possible that multiple questions 
will yield divergent responses, reflecting the inher-
ent uncertainty of the model. Conducting questions 
in separate sessions prevented the language model 
from being influenced by its previous responses. Each 
question was preceded by an identical prompt, facili-
tating a fair simulation of a single-choice test, limiting 
responses to a single letter.

statistical analysis

The number of correct answers provided by Chat-
GPT-3.5 was calculated based on the criterion that con-
sidered a response correct if it was obtained in at least  

introduction

The 21st century is a time of rapid technological de-
velopment, computers, and automation in many aspects 
of life. ChatGPT, available since 30 November 2022, 
has been rapidly gaining more users worldwide. This 
product from OpenAI is a language model based on 
artificial intelligence (AI) designed to respond to user 
queries globally [1]. By utilizing advanced techniques 
such as deep learning, machine learning, artificial neu-
ral networks, and natural language processing, artificial 
intelligence attempts to replicate the cognitive processes 
of humans [2, 3]. OpenAI continues to refine its product 
by releasing successive versions of ChatGPT to expand 
its applications in both professional and daily life [4]. In 
medicine, researchers are also exploring the use of this 
technology to enhance diagnostics, develop new stud-
ies, and create medications [2, 5].

Among various medical fields, there is growing in-
terest in employing AI in dermatology. The primary 
tools for dermatologists include visual assessment of 
macroscopic images and the use of a dermatoscope. 
The development of AI technology can not only assist 
dermatologists, but also benefit non-dermatology pro-
fessionals and improve doctor-patient communication 
through teledermatology [6].

The authors of this publication aimed to compare 
the knowledge and skills currently demonstrated by 
AI (using ChatGPT) with human skills in dermatology. 
To achieve this goal, 119 questions from the National 
Specialist Examination (PES) test section were posed to 
ChatGPT. The PES questions are single-choice and as-
sess the ability to conclude from the information provid-
ed in the question. To achieve a positive result, a doctor 
must answer at least 60% of the questions correctly, the 
same criterion being applied in the study [7]. Although 
the use of artificial intelligence in medicine poses ethi-
cal and legal dilemmas, the application of AI in various 
stages of dermatological diagnostics and scientific re-
search under human supervision should be considered. 
AI technology can contribute in the future to faster diag-
nosis of skin changes, including tumours, inflammatory 
conditions, allergic reactions, patient education, and the 
advancement of dermatology and venereology as medi-
cal disciplines.

obJective

Our main aim is to assess the effectiveness of 
ChatGPT-3.5 in addressing 119 dermatology-related 
queries sourced from the PES. By conducting this 
evaluation, we aim to comprehend both the strengths 
and limitations of ChatGPT-3.5 in the domain of der-
matology, thereby delivering valuable insights to 
the ongoing discourse concerning AI applications in 
healthcare.
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3 out of 5 sessions. A certainty coefficient of the language 
model was introduced as the ratio of the number of dom-
inant responses to a given question to the total number of 
conducted sessions. The significance between the distri-
butions of questions answered correctly and incorrectly 
by ChatGPT-3.5 and the types and subtypes of questions 
was evaluated using Pearson’s c2 test. Shapiro-Wilk test 
was applied to evaluate distribution of continuous data. 
To compare differences in numeric variables including 
difficulty index, certainty coefficient between questions 
answered correctly and incorrectly, Mann-Whitney 
U and Kruskal-Wallis ANOVA tests were performed. 
To assess the relationship between numeric variables, 
Spearman’s rank-order correlation was used. P-values  
< 0.05 were considered statistically significant. All statisti-
cal analyses were conducted using the R Studio environ-
ment (an open-source integrated development environ-
ment for the R language) version 1.1.46.

results

The number of correct answers provided by Chat-
GPT was 59 out of 119 points (49.58%) (table 1). The 
performance was assessed for different types of ques-
tions and their subtypes. Results were compared 
between types: “memory questions” and “compre-
hension and critical thinking questions”, as well as 
subtypes such as “medical procedures”, “clinical pro-
ceedings”, “diagnostics”, “medication” and “related 
to diseases” (tables 2, 3).

Statistical analysis using the Mann-Whitney U test 
(fig. 1), Spearman’s rank-order correlation, and Krus-
kal-Wallis ANOVA (tables 4, 5) revealed that questions 
for which ChatGPT provided a correct answer did not 
significantly differ in difficulty, and the difficulty in-
dex did not correlate with the confidence index.

The confidence index was higher for questions to 
which ChatGPT provided a correct answer. However, 
both the difficulty coefficient and confidence index 
did not differ between question types and subtypes.

discussion

The specialization in dermatology and venere-
ology is one of the most sought-after in Poland (in 
2023, 392 applications were submitted for 40 resi-
dency positions), requiring a high number of points 
to be obtained during the Medical Final Examina-
tion for a positive qualification [10]. The Specialist 
Examination in Dermatology and Venereology is 
a single-choice exam and constitutes the final stage 
of specialization, equivalent to obtaining the title of 
a specialist in this field. Like every speciality exam in 
Poland, it consists of both theoretical and practical 

table 1. Correct and incorrect answers

correct answer number of questions %

Yes 59 49.58

No 60 50.42

table 2. The division into “memory questions” and “comprehen-
sion and critical thinking questions”. c2 test, p = 0.79

category correct answer

Yes % no %

Comprehension and 
critical thinking questions

27 50.94 26 49.06

Memory questions 32 48.48 34 51.52

table 3. Division into subtypes. c2 test, p = 0.20

topic correct answer

Yes % no %

Medical procedures 3 37.50 5 62.50

Clinical proceedings 4 26.67 11 73.33

Diagnostics 15 55.56 12 44.44

Medications 9 69.23 4 30.77

Related to diseases 28 50.00 28 50.00

Figure 1. Comparison of certainty index between questions an-
swered correctly and incorrectly by ChatGPT-3.5. Mann-Whitney 
U test, p < 0.01
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parts. To pass the theoretical exam, one must correct-
ly answer at least 60% of the questions, and achieve 
a score above 75% in order to be exempt from the 
practical exam. Detailed statistics on the pass rates of 
the National Specialist Examination for Dermatology 
and Venereology from 2009 to 2018 show a pass rate 
of over 91% [11].

In our study, ChatGPT achieved a score of 49.58%, 
providing 59 correct and 60 incorrect answers, equiv-
alent to a negative result on the specialist exam. The 
artificial intelligence model performed poorly on 
questions related to clinical proceedings (26.67%) 
and medical procedures (37.50%), obtaining the low-
est scores in these two subcategories. Surprisingly, 
it demonstrated a high accuracy rate of 69.23% in 
prescribing appropriate treatments, achieving the 
highest score in this subcategory. Another surprising 
finding is that ChatGPT performed worse on “mem-
ory” questions (48.48%) than on “comprehension 
and critical thinking” questions (50.94%). The better 
performance of the AI model in the “comprehension 
and critical thinking” category does not stem from 
ChatGPT’s ability to process multiple data simulta-
neously, as the AI model processes text sequentially, 
step by step. There was no significant difference in 
frequencies of correct and incorrect answers between 
types and subtypes of questions. 

In a study by Lewandowski et al., ChatGPT-4 ex-
ceeded the pass threshold in all three dermatology 
specialty certificate tests, achieving a minimum of 
80% and 70% of correct answers for English and Pol-
ish versions, respectively. Furthermore, ChatGPT-4 
answered “clinical image” questions with an average 
accuracy of 92.98% and 84.21% for English and Polish 
questions, respectively, which appears to be a very 
good result [12].

In the study by Passby et al., both ChatGPT-3.5 and 
ChatGPT-4 received positive results in the dermatol-
ogy Specialty Certificate Examination, answering 
84 randomly selected single-choice questions from 
a sample bank of dermatological questions. ChatG-
PT-3.5 scored an overall result of 63.1%, while Chat-
GPT-4 achieved 90.5% [13].

Joly-Chevrier et al. used 241 multiple-choice ques-
tions from the publicly available Term-in-Review 
question bank for their study. ChatGPT-3.5 answered 
correctly 59.3% of them, reaching 80% of correct an-
swers in the “basic science and structure of the skin” 
and “paediatric dermatology” categories. AI per-
formed the worst in the “benign and malignant neo-
plasm” category, achieving only 30% correctness [14].

In a study conducted by Kufel et al., the same lan-
guage model was examined in terms of the pass rate of 
the National Specialist Examination (PES) in radiology 
and imaging diagnostics within the Polish education 
system. The study also introduced a confidence index 

for the language model. However, unlike this study, 
it was determined based on a direct question posed to 
ChatGPT, which assessed the certainty of its answers 
on a scale from 1 to 5. In both studies, it was observed 
that the confidence index was higher for questions to 
which ChatGPT provided a correct answer. This obser-
vation may indicate the potential of both methods to 
assess the reliability of this language model’s respons-
es to a given problem, considering the probabilistic 
nature of AI responses. Similar accuracy results (52%) 
were achieved, despite only one attempt at answer-
ing an exam question, as opposed to 5 attempts in this 
study. Additionally, it was demonstrated that Chat-
GPT performed significantly better in clinical manage-
ment (75% of correct responses) in the field of radiol-
ogy compared to clinical proceedings in dermatology 
and venereology (26.67% of correct responses). This 
finding is surprising but may be attributed to a small 
question sample [15].

During data collection and AI model training, such 
as ChatGPT, all freely available online knowledge 
sources were utilized. Unfortunately, much of the 
Polish medical literature, including dermatology and 
venereology, is not available online or lacks free ac-
cess, posing a limitation for ChatGPT during data col-
lection. In cases where necessary information for pro-
viding answers is not available in the same language, 
ChatGPT resorts to foreign data, and translating them 
into Polish may present an additional challenge [16].

conclusions

The article presents a study in which ChatGPT-3.5 
was used to respond to questions from the National 

table 4. Comparison of the difficulty index between question sub-
types. Kruskal-Wallis ANOVA test

subtype Median q1 q3 P-value

Medical procedures 0.841 0.591 0.864 0.099

Clinical proceedings 0.636 0,500 0.727 0.099

Diagnostics 0.682 0,545 0.909 0.099

Medications 0.682 0,545 0.864 0.099

Related to diseases 0.591 0.455 0.750 0.099

table 5. Comparison of the confidence index between question 
subtypes. Kruskal-Wallis ANOVA test

subtype Median q1 q3 P-value

Medical procedures 0.60 0.60 0.80 0.96

Clinical proceedings 0.60 0.40 0.80 0.96

Diagnostics 0.60 0.60 0.80 0.96

Medications 0.60 0.60 0.80 0.96

Related to diseases 0.60 0.60 0.80 0.96
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Specialist Exam. The results indicate that the model 
achieved a correct answer rate of 49.58%, which is 
below the 60% threshold required to pass the exam. 
In questions correctly answered by ChatGPT, the dif-
ficulty index did not significantly differ and did not 
correlate with the confidence index. Moreover, the 
confidence coefficient was higher for questions to 
which ChatGPT provided a correct answer.

Between 2009 and 2018, 476 individuals took the 
exam, with 456 candidates obtaining a positive result, 
yielding a pass rate of 95.8%. This underscores a clear 
advantage of human performance over artificial intel-
ligence in test solving. However, with the dynamic de-
velopment of artificial intelligence and the creation of 
increasingly efficient language models, promising im-
provements in their competencies can be expected. This 
provides an optimistic outlook for the coming years, 
suggesting the emergence of artificial intelligence that 
could assist dermatologists in their daily work.

Further research into the utilization of artificial in-
telligence in dermatology is essential, considering the 
improvement of model results and technical solutions. 
Effectively integrating these technologies into medical 
practice is necessary to minimize errors and enhance 
the quality of healthcare in the field of dermatology.
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