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Abstract: ChatGPT is gaining widespread acceptance for its ability to generate natural language
sentences in response to various inputs and is expected to become a supplementary tool for diag-
nosing and determining treatment policies in clinical settings. ChatGPT was used to evaluate its
ability to perform clinical inference and accuracy in answering questions on the 117th Japanese Na-
tional Medical Licensing Examination held in February 2023. The exam questions were manually
inputted into ChatGPT's window, and the accuracy of ChatGPT's responses was determined based
on answers provided by a preparatory school. ChatGPT provided answers for 389 out of 400 ques-
tions, and its overall correct answer rate was 55.0%. The correct answer rate for 5-choice-1, 5-choice-
2, and 5-choice-3 were 57.8%, 42.9%, and 41.2%, respectively. The highest correct answer rate was
for the compulsory exam (67.0%), followed by the specific knowledge exam (54.1%) and the cross
category exam (47.9%). The correct answer rate for non-image questions was 56.2% and for image
questions, it was 51.5%. The study suggests that ChatGPT has potential to support healthcare pro-
fessionals in clinical decision-making in Japanese clinical settings, but caution should be exercised
in interpreting and using the answers generated by ChatGPT due to room for improvement in per-

formance.
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1. Introduction

In recent years, the progress of artificial intelligence (AI) has propelled innovation in
the healthcare industry [1, 2], with large language models (LLMs) known as self-regres-
sive language models, in particular, receiving significant attention [3, 4]. ChatGPT,
launched by OpenAlI on November 30, 2022, is an accessible and refined LLM that has
gained wide acceptance as a new level of service useful for retrieving information, an-
swers, or solutions [5]. The distinguishing feature of ChatGPT is its training to generate
natural language sentences that appear as if in conversation with a human, given input
texts of various languages.

Despite not receiving specialized training in specific fields, ChatGPT has already
achieved passing scores or results close to passing scores on exams that assume gradu-
ate-level specialization in fields such as law and business [6]. Moreover, it has been re-
ported to achieve near-passing scores on the theoretical section of the United States
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Medical Licensing Examination (USMLE) without additional training or learning [7].
Therefore, like Al for image diagnosis currently in use [8, 9], ChatGPT is expected to be
utilized as a supplementary factor in diagnosing and determining treatment policies in
clinical settings using language information in the future [10, 11]. Namely, the useful-
ness of ChatGPT in clinical settings can potentially be evaluated by having it solve vari-
ous medical exams [12-15].

In this study, we examined the extent to which ChatGPT can be utilized in the Japa-
nese clinical setting by investigating the 117th Japanese National Medical Licensing Ex-
amination (JNMLE) held in February 2023. This licensing examination using mostly Jap-
anese language is required to be annually conducted based on the Japan’s Medical Prac-
titioners Act, which stipulates that medical doctors should possess the necessary
knowledge and skills related to medicine and public health [16]. Indeed, the criteria for
the National Medical Practitioner Examination questions conform to the basic
knowledge and skills that medical doctors should possess at a minimum when taking
the first step in the medical field, and are intended to ensure the minimum abilities that
Japanese medical doctors should possess [17]. The passing rates for 2020, 2021, and 2022
were 92.1%, 91.4%, and 91.7%, respectively [18], and it is considered useful to examine
how close ChatGPT's responses come to the passing standard. The purpose of this study
is to evaluate the ability of ChatGPT, a non-domain specific LLM, to perform clinical
inference and test the accuracy of its responses to questions on the 2023 JNMLE as of
March, 2023.

2. Materials and Methods

ChatGPT

ChatGPT (OpenAl, San Francisco, California) is a type of LLM that generates natural
language responses to text inputs in a conversation context using self-attention mecha-
nisms and a large amount of training data. Unlike the deep learning (DL) models that
were prevalent before LLM, which were designed to learn and recognize patterns in data,
LLM is a new type of Al algorithm trained to predict the likelihood of specific word se-
quences based on the context of preceding words. It is a language model included in serv-
ers that cannot browse or execute internet searches and is particularly effective in gener-
ating responses suitable for consistent contexts. ChatGPT is equipped with information
up until September 2021 as of March, 2023.

Japanese National Medical Licensing Examination (INMLE)

JNMLE is composed of 6 blocks, divided into compulsory exam (blocks B and E),
cross category exam (blocks C and F), and specific knowledge exam (blocks A and D), to
be answered in a paper-based format over two consecutive days with 3 blocks per day
once in a year. Each block consists of general questions that test basic medical knowledge
and clinical questions that present specific case descriptions. The compulsory exam focus
on primary care and cover basic questions that span multiple disciplines. The cross cate-
gory and specific knowledge exams are limited to content that can be handled by any
medical institution in Japan. Additionally, the exam includes many practical image ques-
tions that require interpretation such as CT or MRI images or electrocardiograms. An-
swers are provided in a multiple-choice format, where test-takers select one, two, or three
correct answers from five options. While relatively rare, some problems may have more
than five options or involve calculations.

There are three passing criteria for the Japanese national medical licensing examina-
tion: a total score of 80% or more in compulsory exam, a total score of approximately 70%
in cross category and specific knowledge exam, and not making more than three mistakes
in the forbiddance options. For compulsory exam, a total of 100 questions, consisting of
50 general questions and 50 clinical questions, are asked. The clinical questions are scored
at 3 points per question, and 160 or more out of the total score of 200 is an absolute
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condition for passing. For cross category and specific knowledge exam, the total score of
general and clinical questions is evaluated relative to other examinees, and the pass or fail
is determined. In fiscal year 2020, 2021, and 2022, the border passing score rates were
72.6%, 69.7%, and 72.1%, respectively, and a score of approximately 70% is required [18].

Forbiddance options are choices that lead to the death of a patient or irreversible or-
gan dysfunction or violate the laws that physicians should comply with. Choosing four of
these options will result in failing the exam even if all other questions are correct. How-
ever, it is not disclosed whether the Ministry of Health, Labor, and Welfare (MHLW),
which is in charge of the national medical examination, has set it as a forbiddance option,
so it was not considered in this study. Also, there are cases where deletion questions are
announced at the time of passing announcement due to reasons such as answers not being
determined, but as of the time of writing this manuscript in March, 2023, it was unclear,
and this study was conducted assuming that all questions will be scored.

The Measurement of Accuracy

The examination questions for the 117th JNMLE, held on February 4 and 5, 2023,
were permitted to be taken home and provided to us by medical student examinees for
research purposes. The official answers to the exam questions, along with the questions
themselves, are typically published on the website of the MHLW around April of each
year.

The exam questions were manually inputted into ChatGPT's window on March 2,
2023, and we confirmed that they had not yet been made publicly available on the Internet
at the time of input. In cases where the method of answering was unclear from the original
question text, the phrase 'Provide one answer' was added as needed. For some questions
that were part of a series, the second question was inputted following the text of the first
question for ChatGPT to solve. In cases where questions included images, only the text of
the question was inputted, and no image information was used. The accuracy of
ChatGPT's responses was determined based on answers provided by a preparatory school
specialized in the medical licensing examination, which are announced immediately after
the exam [19].

Data Analysis

In this study, we conducted three analyses. First, in order to evaluate ChatGPT's per-
formance at JNMLE, we calculated the correct answer rate and score rate for each block
and for the entire exam. Second, in order to assess how accurate ChatGPT's responses are
based solely on linguistic information, we compared the correct answer rate when exclud-
ing image questions and when considering only image questions. Finally, in order to pro-
vide a more appropriate assessment of ChatGPT's ability to perform in Japanese clinical
settings, we compared the correct answer rate for general problems and clinical problems
when excluding image problems. We performed x-square test for each comparison. All
analyses were performed using Stata/IC 15.0.

Ethical Approval
Ethical considerations were not applied to this study as the data were in the public
domain.

3. Results

Out of the 400 questions primarily presented in Japanese, 342 (85.5%) were in a for-
mat of a 5-choice single answer, with 2 (0.5%) of them presented in English, 35 (8.75%)
were in the format of a 5-choice double answer, and 18 (4.5%) were in the format of a 5-
choice triple answer. Among them, 110 (27.5%) questions included medical images. Only
2 (0.5%) questions had more than 6 answer choices, and 3 (0.75%) questions required cal-
culations.
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According to the results, ChatGPT generated some kind of answers for 389 (97.25%)
out of the 400 questions that were presented. A total of 11 (2.75%) questions were excluded
as ChatGPT did not generate any answer for them, and all of these questions were related
to interpretation of medical images. Additionally, a total of 24 (6.0%) questions required
the inclusion of phrases such as "answer one" to be solved, and if not included, there were
no answers for 2 (0.5%) questions, and multiple answers were generated for 22 (5.5%)
questions.

The overall simple correct answer rate was 55.0% (214/389). After excluding image
questions, the correct answer rates for the 5-choice questions were 57.8% (192/332) for 5-
choice-1, 42.9% (15/35) for 5-choice-2, and 41.2% (7/17) for 5-choice-3. There was no statis-
tically significant difference in the correct answer rate between each types of the questions.
Both of the questions with more than 6 answer choices were answered incorrectly. The
response for the two English-language questions was correct, and all three calculation
questions were answered incorrectly.

In terms of individual fields, the correct answer rate was highest for the compulsory
exam (67.0%, 65/97), followed by the specific knowledge exam (54.1%, 80/148) and the
cross category exam (47.9%, 69/144). There was a statistically significant difference in cor-
rect answer rates between the compulsory exam and the cross category exam (p=0.005).

Table 1 shows the correct answer rates, scores, and number of unanswered questions
for each block. The total correct answer rate for the compulsory exam was 67.0%, with a
score of 135/197 (68.5%). The total correct answer rate for the specific knowledge and the
cross category exams was 51.0%, with a score of 149/292 (51.0%).

Table 1. Correct answer rates, scores, and number of unanswered questions for each block.

Number of unan-
Correct answer rates Score .

swered questions
A 40/75 (53.3%) 40/75 0
B 32/50 (64.0%) 64/100 0
C 32/72 (44.4%) 32/72 3
D 40/73 (54.8%) 40/73 2
E 33/47 (70.2%) 71/97 3
F 37/72 (51.4%) 37/72 3
Total 214/389 (55.0%) 284/489 (58.1%) 11

Table 2 shows the correct answer rates for each block when excluding image ques-
tions and for image questions only independently. The overall correct answer rate for non-
image questions was 56.2% (163/290), and the correct answer rate for image questions was
51.5% (51/99), with no statistically significant difference (p=0.488).

Table 2. Correct answer rates for image and non-image questions.

Non-image questions Image questions

A 19/35 (54.3%) 21/40 (52.5%)

B 29/45 (64.4%) 3/5 (60.0%)

C 26/58 (44.8%) 6/14 (42.9%)

D 27/47 (57 .4%) 13/26 (50.0%)

E 29/41 (70.7%) 4/6 (66.7%)

F 33/64 (51.6%) 4/8 (50.0%)
Total 163/290 (56.2%) 51/99 (51.5%)
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Table 3 shows the correct answer rates for general and clinical questions with image
questions excluded from each block. The overall percentage of correct answers for general
questions without image questions was 54.7% (75/137), and, that for clinical questions
without image questions was 57.5% (88/153), with no statistically significant difference
between them (p=0.722). Except for the D block, the percentage of correct answers for clin-
ical questions was higher than that for general questions in all other blocks.

Table 3. Correct answer rates for general and clinical questions with image questions excluded.

General questions Clinical questions
A 8/15 (53.3%) 11/20 (55.0%)
B 15/24 (62.5%) 14/21 (66.7%)
C 12/31 (38.7%) 14/27 (51.9%)
D 10/13 (76.9%) 17/34 (50.0%)
E 13/21 (61.9%) 16/20 (80.0%)
F 17/33 (51.5%) 16/31 (51.6%)
Total 163/290 (56.2%) 51/99 (51.5%)

4. Discussion

This study evaluated the performance of ChatGPT as of March 2023, in answering
the multiple-choice questions of the JNMLE conducted in February 2023. Although the
random probability of correctly answering the questions is less than 20%, the overall ac-
curacy rate was 55.0%, with a total score rate of 68.5% for the compulsory exam and
51.03% for the specific knowledge and the cross category exams. While ChatGPT did not
meet the passing requirements of the JNMLE, it was suggested that it could be potentially
useful in assisting clinical diagnosis and treatment decision-making in real-world Japa-
nese-language settings if used with caution and an understanding of its characteristics.

Notably, there were differences in the accuracy rate by the exam. The accuracy rate
was highest in the compulsory exam (67.0%), followed by the specific knowledge exam
(54.1%) and the cross category exam (47.9%). There was a statistically significant differ-
ence in correct answer rates between the compulsory exam and the cross category exam
(p=0.005), with higher accuracy rates in compulsory exam and lower rates in the cross
category exam. In compulsory exam, basic multidisciplinary knowledge focused on pri-
mary care that is essential for becoming a resident is required, whereas specific knowledge
about diseases and cross-disciplinary knowledge is required in cross category exam. This
suggests that ChatGPT may excel at generating answers on more general topics or com-
posite areas. Indeed, in a previous study evaluating the performance of ChatGPT in the
field of ophthalmology, the highest results in general medicine were obtained, while there
was room for improvement in sub-specialties such as neuro-ophthalmology, pathology,
and intraocular tumors [20].

One notable point is that despite not using any image-related information, the correct
answer rate for image questions alone was 51.5% (51/99). This is likely due to the fact that
the questions were designed in a way that allows the answer to be inferred from the text
even without visual information. However, combining the language information gener-
ated by ChatGPT with Al-based image diagnosis techniques may further improve clinical
reasoning abilities in the near future.

The fact that there were 6.2% (24/389) of questions that required the phrase "Provide
one answer" suggests the existence of a cultural nature of the exam in Japan. Namely, the
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Japanese medical exam may require a significant amount of implicit consideration to-
wards the examiners in order to obtain high scores, as the exam may not always explicitly
indicate correct or incorrect answers. In fact, Japan is considered to be one of the countries
with the highest-context communication in the world, where people communicate while
reading the atmosphere, anticipating unspoken intentions due to their shared cultural
background [21]. This cultural background may also affect the exam questions, requiring
the examinees to read between the lines and infer implicit knowledge that is not explicitly
stated in the exam questions. Thus, one possible reason why the performance of ChatGPT
was not as high in the Japanese medical exam we examined here, as compared to a study
evaluating the performance of ChatGPT in the USMLE [7], may be considered differences
in cultural and linguistic communication.

Additionally, a study testing ChatGPT's performance on China's National Medical
Licensing Examination also reported a failure to achieve a passing score [22]. This sug-
gests that ChatGPT's performance may depend on differences in the amount of infor-
mation conveyed through language. Indeed, it is estimated that the amount of information
accessible in English on the internet is approximately 16.6 times greater than in Japanese
and 37.7 times greater than in Chinese [23]. In this study, we input the questions from
JNMLE directly into ChatGPT in Japanese and generated responses in Japanese. However,
if the questions were translated into English and then answered, it is possible that
ChatGPT would achieve a higher score even at its current performance level. In fact, both
of the two questions in English that were included in this study were answered correctly
by ChatGPT, which warrants further investigation.

ChatGPT is developed based on OpenAl's previous GPT-3.5 language model, with
both supervised and reinforcement learning methods added. As user numbers increase,
it is highly likely that answer accuracy will naturally improve [5]. In fact, although the
data on which ChatGPT is based only goes up until September 2021 and the test data used
in this study was from February 2023, ChatGPT achieved a noteworthy accuracy rate of
55.0% through its own learning despite being in the early stages of its release. However,
in terms of implementation in the clinical setting, there is already available clinical deci-
sion support resource called UpToDate,[24] which aggregates human experiential
knowledge and evidence-based knowledge, and it is important to accumulate further
learning experience for ChatGPT to reach that level. Additionally, ChatGPT has been crit-
icized for occasionally providing seemingly plausible but inaccurate or meaningless an-
swers,[25, 26] and it is important for healthcare professionals who are users to rationally
judge the accuracy of the information rather than relying blindly on it. In order to maxim-
ize patient benefits, it is important to further explore effective ways to utilize ChatGPT in
various clinical situations.

This study has several limitations. First, the correct/incorrect answers for each ques-
tion were calculated using preliminary answer reports released by a preparatory school,
as the official answers from the MHLW were not yet available. Therefore, there is a possi-
bility that the preparatory school's answers are incorrect, which could affect the accuracy
of the results we calculated. Second, in this analysis, we did not investigate the basis for
each answer. As most of the questions on the exam were multiple choice questions, it is
possible to arrive at the correct answer by chance. Thus, it is important to verify the valid-
ity of ChatGPT's answers and investigate its performance in more detail in the future.
Third, we did not evaluate the accuracy for each subject area in this study. By clarifying
ChatGPT's strengths and weaknesses subject areas, we can identify the specific clinical
scenarios where it can be utilized effectively. Fourth, the input of question text was done
manually because as of March 2, 2023, when this study was conducted, the 2023 JNMLE
questions were not yet available online, and the input had to be based on the paper ques-
tions distributed. Although multiple persons checked for confirmation, there is still a pos-
sibility of input errors. As ChatGPT generates answers in a natural language conversation,
it has been pointed out that the correct answer can change depending on the context [27].
Hence, there is also a possibility that input errors may have affected the accuracy of the
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results. Despite these limitations, we believe that this study was conducted with sufficient
research standards, as medical professionals and students were at the center of the re-
search.

5. Conclusions

Our study demonstrated that ChatGPT can achieve a certain level of accuracy in the
JNMLE, although it did not reach the passing level. This suggests that such large-scale
language models have the potential to support healthcare professionals in the clinical de-
cision-making process in Japanese clinical settings. However, there is still room for im-
provement in performance, and caution should be exercised in interpreting and using the
answers generated by ChatGPT.
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