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Abstract

Background: The growth of studies evaluating ChatGPT's performance in exams swamped the medical education community.
However, it has been proved from low to high-stakes examination, affecting the reliability and validity of findings. To ensure
reliability and bring a final consensus, we opted to synthesize the evidence of ChatGPT's performance under high-stakes
examinations, namely, National Licensing Medical Examinations (NLME).

Objective: To evaluate ChatGPT's NLMEs performance and assess whether it could achieve a license to practice in various
countries.

Methods: We searched the Pubmed and Scopus databases for studies that evaluated ChatGPT's performance in NLMES. In
addition to the reference list and in Google Scholar. Studies were screened, and the accuracy rate (performance) of ChatGPT was
extracted, as well as other study characteristics.

Results: We identified 37 studies that evaluated ChatGPT's performance across 18 NLMEs. Most studies evaluated the
performance of ChatGPT in the NLME of the United States, China, and Japan. While the majority of studies used official
datasets, others used unofficial ones from third parties, and a scarce number of studies used prompting techniques. GPT-4 was
superior to GPT-3.5 in al NLMEs and could pass al of them. GPT-4 overperformed the average performance of examinees' in
most studies, except the Japan NLME.

Conclusions: Current evidence suggests that ChatGPT can pass 18 NLMEs, surpassing almost all candidates, and, if possible,
receive a"global medical license." Further research should move towards using ChatGPT as GPT-40 in performance assessment
and exploring the potential of ChatGPT for NLMEs development and validation. Moreover, our findings represent a call for
reimagining assessment in medical education. Clinical Trial: Not applicable
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Review

ChatGPT as a global doctor: a rapid review of its performance on
national licensing medical examination

Abstract

Introduction: The growth of studies evaluating ChatGPT's performance in exams swamped the
medical education community. However, it has been proved from low to high-stakes examination,
affecting the reliability and validity of findings. To ensure reliability and bring a final consensus, we
opted to synthesize the evidence of ChatGPT's performance under high-stakes examinations, namely,
National Licensing Medical Examinations (NLME).

Objective: To evaluate ChatGPT’s NLMEs performance and assess whether it could achieve a
license to practice in various countries.

Methods: We searched the Pubmed and Scopus databases for studies that evaluated ChatGPT's
performance in NLMEs. In addition to the reference list and in Google Scholar. Studies were
screened, and the accuracy rate (performance) of ChatGPT was extracted, as well as other study
characteristics.

Results: We identified 37 studies that evaluated ChatGPT's performance across 18 NLMEs. Most
studies evaluated the performance of ChatGPT in the NLME of the United States, China, and Japan.
While the majority of studies used official datasets, others used unofficial ones from third parties,
and a scarce number of studies used prompting techniques. GPT-4 was superior to GPT-3.5 in all
NLMEs and could pass all of them. GPT-4 overperformed the average performance of examinees' in
most studies, except the Japan NLME.

Conclusions: Current evidence suggests that ChatGPT can pass 18 NLMEs, surpassing almost all
candidates, and, if possible, receive a "global medical license." Further research should move
towards using ChatGPT as GPT-40 in performance assessment and exploring the potential of
ChatGPT for NLMEs development and validation. Moreover, our findings represent a call for
reimagining assessment in medical education.

Keywords: Medical education, assessment, artificial intelligence, ChatGPT, national licensing
examination

Introduction

The performance of ChatGPT on medical exams has led to the claim that Artificial Intelligence (AI)
could replace doctors. However, these exams differ in importance, as some were from low to high
stakes [1]. While low-stakes exams cannot ensure a trainee's readiness for practice, high-stakes
exams like National Licensing Medical Examinations (NLMEs) can [2]. NLMEs, mostly written or
performance-based assessments, are currently the most reliable and valid tools for ensuring adequate
patient care and readiness to practice [3].

Although previous studies have reported that ChatGPT can pass NLMEs [4-6], a concise summary
of its performance across all available NLMEs is lacking. To fill this gap, we conducted a rapid
review to evaluate ChatGPT’s NLMEs performance and assess whether it could achieve a license to
practice in various countries.

Methods

A rapid review [7] was conducted to evaluate the performance of ChatGPT on NLME. This was in
accordance with the Preferred Reporting Items for Systematic Review and Meta-analysis reporting
guidelines [8].

https://preprints.jmir.org/preprint/63194 [unpublished, non-peer-reviewed preprint]
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Research questions

The following question guided this review: What is the performance of ChatGPT in
versions GPT-3.5 and GPT-4 in National Licensing Medical Examinations? Additionally, we seek to
answer two secondary questions: Can ChatGPT pass NLMEs worldwide? and Is ChatGPT's
performance superior to the average performance of examinees across NLMEs?

Eligibility criteria

Studies were included if: 1) reported ChatGPT's performance regarding the number of correct
questions, and 2) evaluated ChatGPT performance in a written National Licensing Medical
Examination. We define NLMEs as "large-scale exams that are required to practice or to continue
training in a national jurisdiction". Hence, if a study described the exam as an NLME, it was
included. The base list of NLMEs to be included was retrieved from the study of Pierce and

colleagues [3]. However, this was not restrictive, as we considered including NLMEs that were not
in their study. The list of NLMEs is available as supplementary material.

Search strategy

A systematic search on the PubMed and Scopus databases was conducted on June
1st, 2024. The search strategy included terms referencing ChatGPT and
licensing examinations. There were no language restrictions. Additionally, we
actively searched for NLMEs (previously described) in the first ten pages of
Google Scholar and manually searched included studies' reference lists.

Retrieved studies were imported into RayyanAl [9], and duplicates were deleted. Two of us (JFC and
BMC) did title and abstract screening. Potentially eligible studies were reviewed in full text by the
same two authors. In case of discrepancies, these were solved through discussion until a consensus
was reached.

Data extraction

The data was extracted by one of us (JFC) and revised by a second author (BMC). The extracted data
included: the type of study, author, year, country, and examination, ChatGPT's version, dataset's
characteristics, the prompt techniques used, ChatGPT's performance, the pass score of the NLME,
and the examinees' performance.

For ChatGPT's performance, we extracted GPT-3.5 and GPT-4 scores if available. Due to expected
differences in datasets (number of questions), we decided to extract the percentage of correct answers
[1]. If a study reported two or more attempts per NLME, the average number of correct answers was
extracted. This score was used to determine if ChatGPT passed or failed an exam. Lastly, to provide
an estimate per NLMESs, the higher performance of ChatGPT per NLME was chosen.

Data analysis

A meta-analysis was not performed due to expected high heterogeneity. The main reason for this
decision was that NLMEs are designed for a specific country, which may impact the content covered
and the format of items [10]. Moreover, under modern psychometrics, the same
scores in an examination can not be treated as equal [11]. Hence, data was
presented in tabular and narrative formats.

Results

The search yielded 154 studies, of which 37 studies and 18 NLMEs were included. The selection
flowchart is shown in [Figure 1].
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Figure 1. PRISMA flowchart
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[Table 1] shows the key characteristics of the included studies. Most studies evaluated the ChatGPT's
performance in the USMLE [4,12-18], the Japanese NLME [19-24], and the Chinese NLME [25-
29]. Most studies employed an official dataset; for example, all studies on the
Japanese and Peruvian exams used official items provided by the organizer
[5,19-24,30]. Contrarily, all USMLE-related studies relied on unofficial/third-party
items. Most studies reported that minimal prompts, such as zero-shot or no
prompts, were used. When used, the most common prompting technique was
"Persona'[5,19,30-33], where researchers asked ChatGPT to assume a role [34].
Other used prompt techniques were step-by-step prompts [5,30], where
researchers gave a detailed list of tasks to perform[34], and self-consistency
[35], an approach where researchers stimulate diverse reasoning paths in LLMs
and select the most appropriate.

Table 1. Key characteristics of included studies

Author, year | Dataset: N (Official | Prompt ChatGPT Pass | Average
Exam) Language - performance: score | examinee
Exclusions Accuracy rate accuracy
(%) rate

Australia Licensing Examination

Kleinig, 50 (Unofficial) - | Minimal or [ GPT-3.5: 66% N.R. | N.R.
2023 English - None Zero Shot GPT-4: 79.30%

https://preprints.jmir.org/preprint/63194 [unpublished, non-peer-reviewed preprint]
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Kleinig, 50 (Unofficial) - | Minimal or [ GPT-3.5: 58% N.R. | N.R.
2023 English - None Zero Shot.
Belgium Medical Examination
Morrell, 97  (Official) - | Minimal or | GPT-3.5: 67% 60% |61%
2024 Translated to | Zero Shot GPT-4: 76%
English - Tables
and Images
Chile Single National Medical Knowledge Examination
Rojas, 540 (Unofficial) - | Minimal or [ GPT-3.5: 51% | N.R.
2024 N.R. - None Zero Shot 57.53%
GPT-4: 79.32%
Chinese National Licensing Medical Examination
Fang, 2023 [ 600 (Unofficial) - | Minimal or [ GPT-4: 73.67% |60% [ 68.7%
Chinese - None Zero Shot
Shang, 600 (Unofficial) - | Minimal or [ GPT-3.5: 57% 60% | N.R.
2023 Chinese - None Zero Shot
Tong, 2023 | 160 (Official) - [ Minimal or | GPT-4: 81.25% [ 60% | N.R.
English and | Zero Shot in Chinese
Chinese - N.R. GPT-4: 86.25%
in English
Wang, 1800 (Official) - [ Minimal or | GPT-3.5:34.1% [ 60% | N.R.
2023 English and | Zero Shot
Chinese - None
Zong, 2024 | 2400 (Official) - | Minimal or | GPT-3.5: 60% | N.R.
N.R. - None Zero Shot 53.05%
Peruvian National Medical Examination
Flores- 180 (Official) - [ Persona and | GPT-3.5: 77% 55% | 55%
Cohalila, Spanish - None step-by-step | GPT-4: 86%
2024
Torres- 180 (Official) - [ Persona and | GPT-3.5: 66.7% [ 55% | N.R.
Zegarra, Spanish - None step-by-step | GPT-4: 86.7%
2023
French medical licensing examination
Alfertshofer | 300 (Unofficial) - [ Minimal or | GPT-3.5: 22% N.R. | N.R.
, 2024 N.R. - N.R. Zero Shot

Germany Staatsexamen

https://preprints.jmir.org/preprint/63194
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Meyer, 835 (Unofficial) - | Minimal or [ GPT-3.5: 58% 60% |77%
2024 N.R. - Tables and | Zero Shot GPT-4: 85%
images
Indian Licensing Examination
Alfertshofer | 300 (Unofficial) - [ Minimal or | GPT-3.5: 64% N.R. | N.R.
, 2024 N.R. - N.R. Zero Shot
Iranian Pre-Internship Medical License Examination
Alfertshofer | 200 (Official) - | Minimal or | GPT-4: 68.5% 45% | 57%
, 2024 English - None Zero Shot
Italy National Licensing Medical Examination
Alfertshofer [ 300 (Unofficial) - | Minimal or | GPT-3.5: 73% N.R. | N.R.
, 2024 N.R. - N.R. Zero Shot
Bonetti, 140 (Official) - [ Minimal or | GPT-3.5: 87% N.R. [ N.R.
2023 N.R - None Zero Shot
Japan National Licensing Medical Examination
Kawahara, |[3532 (Official) - | Persona GPT-4/4VV: 80% | N.R.
2024 Japanese - None 67.4%
Nakao, 108 Image | Minimal or [ GPT-4: 68% N.A. | N.R.
2024 Questions Zero Shot
(Official) -
Japanese
Takagi, 254 (Official) - [ Minimal or | GPT-3.5: 50.8% | 80% | 84.9%
2023 Japanese Zero Shot GPT-4: 79.9%
Tanaka, 262 (Official) - | Optimized [ GPT-4: 79.8% 80%* | N.R.
2024 English/Japanese - | prompt
None
Yanagita, 292 (Official) - | Minimal or [ GPT-3.5:42.8% | 80% [ N.R.
2023 Japanese - Tables | Zero Shot GPT-4: 81.5%
and images
Kataoka, 281 (Official) - | Minimal or [ GPT-3.5: 38% 80% | N.R.
2023 Japanese - Tables | Zero Shot
and Images
Korea Medical Licensing Examination
Jang, 2023 | 340 (Official) - [ Self- GPT-4: 86.18% [60% | 76.7%
English/Korean - | consistency
None

https://preprints.jmir.org/preprint/63194
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Poland National Licensing Medical Examination

Wojcik, 120  (Official) - [ Minimal or | GPT-4: 67.1% 60% | N.R.
2023 English - None Zero Shot
Saudi Arabia National Licensing Medical Examination
Aljindan, 220 (Unofficial) - | Persona GPT-4: 88.6% N.R. | N.R.
2023 N.R. - None
Spain Medical Intern-Resident Exam
Cerame, 210 (Official) - | Minimal or [ GPT-3.551.4% |N.R. [ N.R.
2024 N.R. - None Zero Shot GPT-4: 82.4%
Guillen- 182  (Official) - [ Minimal or | GPT-3.5: N.R. | N.R.
Crima, Spanish/English - | Zero Shot 66.48%
2024 Tables and images (English)  and
63.18%
(Spanish)
GPT-4: 87.91%
(English)  and
86.81%
(Spanish)
Taiwanese National Licensing Medical Examination
Huang, 600 (Official) - | Persona GPT-4: 87.5% 60% | N.R.
2024 English/Chinese) -
None
Lin, 2024 1280 (Unofficial) - | Persona GPT-4: 82.5% 60% | N.R.
Chinese - None
United Kingdom Licensing Examination: Professional and Linguistic
Assessments Board
Alfertshofer | 300 (Unofficial) - [ Minimal or | GPT-3.5: 68% N.R. | N.R.
, 2024 English - None Zero Shot
Lai, 2023 91 (Unofficial) - | Minimal or | GPT-3.5:76.3% | 70% | N.R.
English - Tables | Zero Shot
and images
United States Medical Licensing Examination
Alfertshofer, | 300 Step 2 CK [ Minimal or | GPT-3.5: 60% | N.R.
2024 (Unofficial) - | Zero Shot 53.50%
English - None
Garabet, 1300 Step 1 | Minimal or | GPT-4: 86% 60% | N.R.
2024 (Unofficial) - | Zero Shot

https://preprints.jmir.org/preprint/63194
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English - None
Gilson, 2023 | 389 (Unofficial) - [ Minimal or | GPT-3.5: 50% [ 60% | N.R.
English - Tables | Zero Shot (Step 1) and
and images 50.5% (Step 2
CK)
Kung, 2023 | 350 (Unofficial) - [ Minimal or | GPT-3.5: 75% [ 60% | N.R.
English - None Zero Shot (Step 1), 61.5%
(Step 2 CK),
68.8% (Step 3")
Mackey, 900 Step 2CK | Minimal or | GPT-4: 89% 60% [ N.R.
2024 (Unofficial) - | Zero Shot
English - None
Mihalache, | 319 (Unofficial) - [ Minimal or | GPT-4: 88% [ 60% | N.R.
2024 English - None Zero Shot (Step 1), 86%
(Step 2 CK), and
90% (Step 3%)
Shieh, 2024 [ 109 Step 2CK | Minimal or [ GPT-3.5:47.7% | 60% | N.R.
(Unofficial) - | Zero Shot GPT-4: 87.2%
English - Tables
and Images
Yaneva, 377 (Unofficial) - | Minimal or | GPT-3.5: 60% | N.R.
2024 English - None Zero Shot 63.06% (Step 1),
70% (Step 2
CK), and
60.34%  (Step
3"

N.R. - Not Reported; N.A. - Not applicable; GPT- Generative Pretrained Transformer

Green cell - GPT did pass the exam. Red cell - GPT did not pass the exam.

*GPT-4 passed the examination, scoring 82.7% in essential questions and 77.2% in basic clinical.
The pass score is 80% on essential and 74.6% on basic clinical.

CK - Clinical Knowledge

! Step 3 only comprised the written part

[Figure 2] depicts ChatGPT's performance in all NLMEs. GPT-3.5 accuracy rate
ranged from 22% [14] to 87% [36], averaging around 50%, while GPT-4 ranged
from 75% to 89% [15], except for the Iranian [37] and Polish NLMEs [38]. Hence,
as shown in Table 1, GPT-4 passes all NLMEs, while GPT-3.5 does not.

Figure 2. Performance of ChatGPT in versions GPT-3.5 and GPT-4

https://preprints.jmir.org/preprint/63194 [unpublished, non-peer-reviewed preprint]
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There were examinees' scores for seven NLMEs. Compared to the examinees'
performance, GPT-3.5 outperformed them in the Belgian, Peruvian, and Iranian
NLMEs [5,37,39]. However, GPT-4 surpassed all candidates except for Japan
[21], where the average performance of examinees was 84.9% versus 81.5% of
ChatGPT.

Discussion

Summary of findings

Here, we syntheSized the evidence on the performance of ChatGPT across 18 NLMEs. Our major
findings are as follows: 1) GPT-4 was superior to GPT-3.5 in all NLMEs, with a performance above
75%; 2) GPT-4 passed all NLMEs; hence, if possible, it gained a license to practice
worldwide; and 3) GPT-4 was superior to the average examinees' performance of all NLMEs, except
for the Japan NLME.

Limitations and strengths

The main limitation of this review was the heterogeneity among studies. First, the datasets used vary
even at the NLME level. Some studies employed official and unofficial datasets, which may reduce
the reliability of the tests. Exams from different years and different numbers of items were used.
Second, while most studies comprised similar constructs, such as medical
knowledge and clinical reasoning, there was little to no reporting on the
validation of this large-scale examination. Third, the strategies to obtain the

https://preprints.jmir.org/preprint/63194 [unpublished, non-peer-reviewed preprint]
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responses from ChatGPT vary. Some studies employed advanced prompting
techniques such as self-consistency, while others did not use prompts. This
leaves open the possibility that ChatGPT's performance may be underestimated
as prompting techniques to enhance ChatGPT's output [40].

Strengths in this review include the concise research questions, the inclusion of only NLMEs as they
are more rigorous than low-to-medium-stakes exams, the use of a guidance document to identify
NLMEs, and the peer-review process during the review.

Implications

Our study builds upon the findings of a previous review that evaluates ChatGPT performance among
different medical examinations [1]. However, in their seminal study, the authors
combined the results from classroom-based examinations with licensing
examinations, and from a validity perspective, this is not feasible. To offer a
more valid stance and evidence on ChatGPT's performance, we decided only to
include NLMEs. Therefore, the most proximal implication is the approach to
categorize the performance of ChatGPT under different stakes, specialties, and
formats, as this comparison is more feasible than mixing oranges with apples.
Only 8 out of the 21 NLMEs described in 2018 were found [3], with the addition
of 10 NLMEs not previously described. This suggests a growing expansion of
NLMEs and reflects the increasing focus on quality assurance [41]. The lack of
studies on some NLMEs may indicate that the exam items are not publicly available. This
conjecture is supported by the fact that almost half of the studies included in
our review were conducted on unofficial datasets. Although this poses challenges for
researchers, evidence suggests that not disclosing NLME items is important for maintaining test
reliability [42,43].

The stable performance of GPT-4 across all NLMEs opens the space for
hypotheses. While NLMEs vary in their development process, their intended
purpose is the same: to ensure adequate competency for patient care [3].
Hence, under a validity stance, NLMEs may share similarities [44]. Most NLMEs
use multiple-choice question format to assess medical knowledge, clinical
reasoning, and specific knowledge for the country. Moreover, studies outside the
US reported that specific knowledge of the country accounted for more mistakes
[5,19,25]. The reason for this remains in ChatGPT nature, as it was trained with
human-generated data, and most of it is in the English language [45]. However,
it also highlights similarities in the contents assessed in the medical knowledge
and clinical reasoning sections. The latter may suggest the existence of a
shared mental model on what constitutes readiness to practice across countries.
Almost all examinees were surpassed by ChatGPT, except the Japanese ones. At
first glance, it may suggest that ChatGPT is superior to doctors, but on deeper
examination, it appears to be more of an educational problem [46]. In NLMEs
where ChatGPT outperformed examinees, a similarity was observed: a low cut-
off score ranging from 50-60%. In those NLMEs, the examinees' scores were
slightly above the passing mark. Previous studies have indicated that
examinees' motivation to pass summative assessments results in a low effort
and that high-stakes exams promote surface approaches to learning [46]. In the
case of Japan NLME, the cut-off score was 80%, and the examinee's average
score was 84%. This points toward basic human behavior, as if the passing
score for an exam is relatively low, it may seem unnecessary for all examinees
to strive for top scores. This requires us to re-look at how we establish standard
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settings [47], and for NLMEs, we may need to integrate the public perspective in
this process. Although with contrasting results, recent surveys on public
perspective on Al support this claim, with some suggesting that the public had
more confidence in a diagnosis given by Al than of a doctor [48,49]. This may be
augmented with more research suggesting a triumph of Al over doctors.
However, as we have shown, it appears to be a problem with cut-off scores.
Hence, we need to revisit how we establish passing scores in NLMEs.

This review offers several directions for future research. We encourage
researchers to move forward with ChatGPT's performance on written
examinations toward performance assessment, as it has shown promising
findings but requires further exploration [50]. With the recent release of GPT-40
with voice and vision, this seems feasible. The differences and stability between
GPT-3.5 and GPT-4 performance may be helpful for assessment purposes. This
can serve as a benchmarking tool to define if an NLME is suitable for its
purpose. It can also be used for validation purposes, as different versions can be
used to take examinations and then, with their scores, calculate the reliability,
difficulty, and discrimination indexes. Hence ensuring the privacy of items.
Outside the realm of ChatGPT, we suggest that researchers explore the
similarities among NLMEs under a validity framework such as Rusell's [44]. For
example, the declared purpose, the time when they are conducted, the
relevance toward continuing practicing, or the format of items, as if ChatGPT
performance remains similar, there may be hidden similarities across NLMEs.
Lastly, the remarkable performance of ChatGPT reveals more about the
limitations of our current assessment methods than the capabilities of the
assessed individuals. Therefore, this calls for reimagining assessment in medical
education. Embrace assessment as a system through authentic and
programmatic assessment, leaving behind summative and knowledge-oriented
traditions. Integrating competency-based assessment, such as objective
structure clinical examination or workplace-based assessment, into NLMEs can
capture essential competencies for this new era, such as communication,
teamwork, professionalism, or clinical reasoning. This may require changing
towards a programmatic assessment through the employment of milestones, as
it allows stakeholders to witness the growth and development of trainees'
competencies over time. However, our current assessment methods go far
beyond these recommendations. Like the famous quote, "Don't judge a fish by
its inability to climb a tree," you cannot judge a doctor by his ability to pass a
one-time test.

Conclusions

In conclusion, current evidence suggests that ChatGPT can pass 18 NLMEs, surpassing almost all
candidates. Further research should move towards using ChatGPT as GPT-40 in performance
assessment and exploring ChatGPT's potential for NLMEs development and validation. Moreover,
our findings represent a call for reimagining assessment in medical education.
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Al-generated image, in response to the request, " Create a ChatGPT acquiring a license across the world as a doctor.”
(Generator: DALL-E June 12, 2024; Requestor: Javier Flores Cohaila).
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