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ABSTRACT

ChatGPT, a language model developed by OpenAl, has been tested in several medical board examinations. This study aims to evaluate the performance
of ChatGPT on the Portuguese National Residency Access Examination, a mandatory test for medical residency in Portugal. The study specifically
compares the capabilities of ChatGPT versions 3.5 and 40 across five examination editions from 2019 to 2023. A total of 750 multiple-choice questions
were submitted to both versions, and their answers were evaluated against the official responses. The findings revealed that ChatGPT 4o significantly
outperformed ChatGPT 3.5, with a median examination score of 127 compared to 106 (p = 0.048). Notably, ChatGPT 40 achieved scores within the top
1% in two examination editions and exceeded the median performance of human candidates in all editions. Additionally, ChatGPT 40’s scores were high
enough to qualify for any specialty. In conclusion, ChatGPT 40 can be a valuable tool for medical education and decision-making, but human oversight
remains essential to ensure safe and accurate clinical practice.
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RESUMO
O ChatGPT, um modelo de linguagem desenvolvido pela OpenAl, foi testado em varios exames de acesso a profissdo médica. Este estudo tem como
objetivo avaliar o desempenho do ChatGPT na Prova Nacional de Acesso a Formacao Especializada, um exame obrigatério para o inicio do internato
médico em Portugal. O estudo compara especificamente as capacidades das versdes 3.5 e 40 do ChatGPT em cinco edigdes do exame, de 2019 a
2023. Um total de 750 perguntas de escolha multipla foram submetidas a ambas as versdes, e as suas respostas foram avaliadas em comparagdo com
as respostas oficiais. Os resultados revelam que o ChatGPT 4o superou significativamente o ChatGPT 3.5, com uma pontuagdo mediana de 127 em
comparagao com 106 (p = 0,048). Notavelmente, o ChatGPT 40 obteve pontuagdes dentro do top 1% em duas edigdes do exame e superou o desem-
penho mediano dos candidatos humanos em todas as edi¢des. Além disso, as pontuagdes do ChatGPT 4o foram suficientemente elevadas para se
qualificar para qualquer especialidade. Em conclusé@o, o ChatGPT 40 pode ser uma ferramenta valiosa para a educagdao médica e tomada de decisoes,
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mas a supervisdo humana continua a ser essencial para garantir uma pratica clinica segura e precisa.
Palavras-chave: Avaliagdo Educacional; Competéncia Clinica; Inteligéncia Artificial; Internato e Residéncia; Portugal

INTRODUCTION

Artificial intelligence (Al) has seen rapid advancements,
notably with the development of sophisticated large lan-
guage models like ChatGPT, a tool that has demonstrated
potential across diverse fields, including healthcare and
education.” ChatGPT, developed by OpenAl, is a web-
based language model that became widely accessible in
2022." Since then, researchers have been assessing its
capabilities in various settings, including its proficiency in
answering medical licensing examination questions.?* Mul-
tiple versions of ChatGPT have been released, each with
improved capacities: ChatGPT-3.5, which operates solely
on text-based inputs, and ChatGPT-40, which includes the
additional capability of processing images, enhancing its
potential for answering complex questions.*

Previous studies have investigated ChatGPT’s world-
wide performance in medical licensing examinations, re-
porting mixed results. A recent systematic review and me-
ta-analysis, for instance, examined 45 studies and found
that ChatGPT-40 attained an average performance of 81%

(95% CI: 78% - 84%), which was significantly higher than
ChatGPT-3.5’s average of 58% (95% Cl: 53% - 63%).” This
marked improvement suggests that each version of Chat-
GPT is becoming increasingly competent in specialized do-
mains, such as medicine.

The Portuguese National Residency Access Exami-
nation (Prova Nacional de Acesso, or PNA) is a high-
stakes, competitive examination required for medical
graduates in Portugal to access residency programs.®
Since 2019, the PNA has consisted of 150 multiple-
choice questions with a single best-answer format, cover-
ing clinical, diagnostic, therapeutic, and epidemiological
knowledge, presented as clinical vignettes. Candidates
have 240 minutes, divided into two 120-minute ses-
sions, to complete the examination. Approximately 2200
to 2500 candidates take the PNA each year, with scores
determining eligibility for residency placements. To date, no
study has evaluated ChatGPT’s performance on the PNA.

This study aims to evaluate ChatGPT’s performance on
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the PNA, specifically comparing ChatGPT-3.5 and ChatG-
PT-40 across five examination editions (2019 - 2023) and
assessing their potential to match into different medical spe-
cialties alongside human candidates.

METHODS
Procedures

For this study, we used the ChatGPT Plus plan, which
provides access to both models without the usage restric-
tions of the free version. While the plan allows up to 80
interactions per 3-hour session, the examinations were di-
vided into two sessions of 75 questions each in the same
chat window for each examination.

All questions from the publicly available 2019 to 2023
editions of the PNA were retrieved. ChatGPT-3.5 lacks the
capability to process image inputs, whereas the newer ver-
sion, ChatGPT-40, includes this functionality. Nevertheless,
every question was included in this analysis for both ver-
sions. For image-containing questions, only the text was
submitted to ChatGPT-3.5, while both text and images were
submitted to ChatGPT-40. Each examination question was
manually entered in sequence, following the order of the ac-
tual examination (version A). For each examination, a new
chat window was created to prevent memory retention bias.
Questions were submitted exactly as they appeared in the
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original examination, without any introductory prompts. The
responses given by ChatGPT were marked according to the
official final answer key.

Data analysis

We analysed the scores from each of the five PNA edi-
tions (2019 - 2023) for both ChatGPT-3.5 and ChatGPT-4o,
treating each year as an independent case for comparison.
The performances of ChatGPT-3.5 and ChatGPT-40 were
then compared using the Mann-Whitney U test, given the
small sample size. We also identified the lowest-scoring
candidates who successfully matched into a residency pro-
gram each year and compared their scores with ChatGPT’s
performance. A sensitivity analysis was conducted by ex-
cluding all questions containing images.

RESULTS

In total, 150 questions from each of the five PNA exam
editions (2019 - 2023) were retrieved and evaluated, result-
ing in a total of 750 questions. The individual exam perfor-
mance results of ChatGPT-3.5 and ChatGPT-40 across dif-
ferent years are summarized in Fig. 1. ChatGPT-40 showed
significantly higher performance compared to ChatGPT-3.5,
with median exam scores of 106 [Interquartile Range (IQR):
99 - 114.5] for ChatGPT-3.5 and 127 (IQR: 122.5 — 134) for
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Figure 1 — Performance of ChatGPT on the Portuguese National Residency Access Examination. The figure shows the scores for Chat-

GPT-3.5 and ChatGPT-40 across five editions of the exam, with 150 questions per exam, totalling 750 questions evaluated.
PNA: Portuguese National Residency Access Exam (Prova Nacional de Acesso); P50: median score for each exam edition.

Revista Cientifica da Ordem dos Médicos 171 www.actamedicaportuguesa.com

ARTIGO CURTO



0.L¥NJ 0911V

Ferraz-Costa G, et al. Performance of ChatGPT in the portuguese national residency access examination, Acta Med Port 2025 Mar;38(3):170-174

ChatGPT-40 (p = 0.048). The maximum possible score for
each exam is 150, as each question is worth 1 point.

In the total question cohort, there were nine questions
that included figures. ChatGPT-3.5 answered seven of
these questions correctly, while ChatGPT-40 correctly an-
swered six. Excluding questions with figures, ChatGPT-40
maintained a higher performance, with a median score of
124 (IQR: 122.5 - 127.5), compared to a median score of
106 (IQR: 106 — 111) for ChatGPT-3.5 (p = 0.016).

Regarding the overall medical graduate cohort, Chat-
GPT 40 surpassed the median score for each exam edition,
while ChatGPT 3.5 performed below the 50" percentile in
one examination version. Additionally, ChatGPT 4o ranked
within the top 1% in two exam editions (2023 and 2019),
achieving the highest score. Table 1 illustrates the com-
parison of ChatGPT’s scores with the lowest-scoring can-
didates into various medical specialties across the differ-
ent examination editions. Competitive specialties, such as
dermatology, ophthalmology, and plastic surgery, required
higher minimum scores, ranging from 110 to 129. ChatGPT-
40’s scores consistently exceeded these thresholds in all
years evaluated. ChatGPT-3.5, in contrast, fell below the
minimum matching score in some instances. Less competi-
tive specialties, including family medicine, internal medi-
cine, and clinical pathology, presented the lowest scores.
In these cases, both ChatGPT-3.5 and ChatGPT-40 per-
formed above the required score, and many of these spe-
cialties had unfilled positions in certain years.

DISCUSSION

The major findings of this study are: (a) ChatGPT-40
demonstrated exceptional performance on the PNA, sur-
passing all medical graduate candidates in two exam edi-
tions. For highly competitive specialties, such as derma-
tology, ophthalmology, and plastic surgery — those with
the highest minimum score — ChatGPT-40’s performance
would have secured a match into any specialty; (b) This lat-
est version of the Al program outperformed its predecessor,
ChatGPT-3.5. The substantial improvement in ChatGPT-
40’s score is attributed to the mitigation of previously identi-
fied weaknesses, resulting in a more proficient model in the
medical domain.*¢ A systematic review and meta-analysis
of 45 studies assessing different versions of ChatGPT in
medical licensing examinations found that ChatGPT-40
achieved an overall performance of 81% (95% Cl: 78%
- 84%), significantly surpassing the 58% (95% CI: 53% -
63%) performance of ChatGPT-3.5, supporting our find-
ings.?

However, ChatGPT has documented areas of limited
performance. First, there is a documented inconsistency in
test-retest results, which raise concerns about its reliability.”
Second, an analysis of ChatGPT-40’s performance on the
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United States Medical Licensing Examination revealed a
tendency to make errors on questions requiring knowledge
transfer skills, indicating a potential deficit in abstract think-
ing. Nonetheless, the PNA s a clinical vignette-based exam,
and ChatGPT’s exceptional performance in our study con-
trasts with previous data. Third, ChatGPT has shown bet-
ter performance in English-speaking countries compared to
non-English-speaking ones, which did not appear to affect
the Al's results in PNA.? Fourth, recent findings on ChatG-
PT-40’s performance in specialized examinations like the
Adult Clinical Cardiology Self-Assessment Program (name-
ly when replying to a question bank that includes imaging
and is used by the American Board of Internal Medicine on
their general cardiology board exam), showed a 73.9% ac-
curacy rate for text-only questions but a lower 55.3% for
image-based questions, particularly electrocardiograms.* In
our study, only nine questions contained images, with Chat-
GPT-3.5 performing marginally better than ChatGPT-40
on these (seven versus six questions answered correctly).
Although this small sample limits the extent to which con-
clusions can be drawn about ChatGPT-40’s image-analysis
capacity, it underscores an important consideration: the
structured nature of certain questions may allow accurate
answers based solely on the clinical vignette information,
potentially bypassing the need for image interpretation.
Several hypotheses may explain why neither human
candidates nor ChatGPT achieved the maximum score
of 150 on the PNA. The PNA is intentionally rigorous, de-
signed to assess a broad spectrum of medical knowledge
and clinical reasoning skills. Its complexity and high stan-
dards may naturally prevent both Al and human candidates
from achieving perfect scores. Additionally, the nuances of
clinical scenarios presented in the PNA may challenge both
groups; certain questions require advanced clinical infer-
ence and contextual judgment, which can pose difficulties
for human candidates and Al alike. Moreover, some ques-
tions may contain inherent ambiguities or complex phrasing,
adding another layer of difficulty. For human candidates,
cognitive load and fatigue throughout the examination may
further impact performance, an aspect not affecting the Al.
Our study suggests that ChatGPT exhibits strong medi-
cal knowledge. As an interactive resource, ChatGPT con-
sistently provides correct answers and effectively clarifies
why alternatives are incorrect, supporting deeper under-
standing and active learning. It is important to note that the
PNA's structured format, featuring straightforward ques-
tions and answers, avoids the complexity found in real-
world clinical scenarios.® This design choice enhances clar-
ity and minimizes potential disputes over correct responses,
thus streamlining the ranking process. Consequently, our
findings do not assess ChatGPT’s effectiveness in clinical
decision-making within practical settings. While our results
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Table 1 — ChatGPT residency matching results for the 2019 - 2022 Portuguese National Residency Access Examination editions. The
results for ChatGPT-3.5 are shown on the left, while those for ChatGPT-40 are on the right. A green cell indicates that the score achieved
by ChatGPT in that year was sufficient to match into the listed specialty, based on the score of the last candidate who successfully matched
into that specialty. A red cell indicates that the score was not high enough to qualify for a match.

Pathology

Anesthesiology

Angiology and vascular surgery
Cardiology

Pediatric cardiology
Cardiac surgery

General surgery
Maxillo-facial surgery
Pediatric surgery

Plastic surgery

Thoracic surgery
Dermatology

Infeccious disease
Endocrinology
Stomatology

Clinical pharmacology
Gastroenterology

Medical genetics and genomics
Obstetrics and gynecology
Hematology

Allergy and immunology
Transfusion medicine
Sports medicine

Physical medicine and rehabilitation
Family medicine

Critical care medicine
Internal medicine

Forensic medicine

Nuclear medicine
Occupational medicine
Nephrology

Neurosurgery

Neurology

Neuroradiology
Ophthalmology

Medical oncology
Orthopedic surgery
Otolaryngology

Clinical pathology
Pediatrics

Pulmonology

Psychiatric

Child and adolescent pshychiatry
Radiology

Radiation oncology
Rheumatology

Public health

Urology

NA: not available; U: unfilled positions.
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highlight ChatGPT’s capabilities in a controlled testing en-
vironment, its performance may not seamlessly transfer to
dynamic clinical contexts, where adaptive reasoning and
contextual judgment are essential. This limitation under-
scores the critical role of human oversight in real-world ap-
plications and the need for further studies to assess Chat-
GPT’s reliability and adaptability in actual clinical scenarios.
Ultimately, the responsibility for clinical management must
reside with qualified healthcare professionals, as exclusive
reliance on ChatGPT’s responses for patient care remains,
at this stage, ethically unsound. Future studies could also
focus on integrating ChatGPT into clinical practice, as-
sessing how Al can collaborate with physicians to enhance
decision-making without replacing human judgment. Addi-
tionally, examining ChatGPT’s performance across different
cultural and linguistic contexts would provide a better un-
derstanding of its applicability in medical examinations from
various regions and languages.

Another limitation of this study is the potential for Chat-
GPT to have been exposed to publicly available PNA ques-
tions from earlier editions (2019 - 2020), as both models
have been trained with data up to September 2021. While
neither ChatGPT-3.5 nor ChatGPT-40 have real-time brows-
ing capabilities and therefore could not access more recent
examination questions online, we acknowledge this poten-
tial bias. Additionally, the browsing-enabled ChatGPT-4
Turbo (released in November 2023) was not used in this
study, further minimizing the likelihood of direct access to
PNA questions. Evaluating the performance of ChatGPT-4
Turbo on the PNA would be an interesting focus for future
studies.

Finally, another area for future research would be the
development of a ChatGPT-enabled mock examination
platform to evaluate the Al's capacity for generating di-
verse, high-quality medical questions, particularly multiple
choice questions.® Such a tool could enhance educators’
productivity by quickly creating question banks and support
self-directed learning for students by providing accessible,
examination-style practice. Future studies could assess the
accuracy, relevance, and educational impact of these Al-
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