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Abstract

Backgrounds: Recent advances in artificial intelligence (AI) have produced ChatGPT-4o0, a
multimodal large language model (LLM) capable of processing both text and image inputs. Although
ChatGPT has demonstrated usefulness in medical examinations, few studies have evaluated its
image analysis performance. Methods: This study compared GPT-40 and GPT-4 using public
questions from the 116th-118th Japan National Medical Licensing Examinations (JNMLE), each
consisting of 400 questions. Both models answered in Japanese using simple prompts, including
screenshots for image-based questions. Accuracy was analyzed across essential, general, and clinical
questions, with statistical comparisons by chi-square tests. Results: GPT-40 consistently
outperformed GPT-4, achieving passing scores in all three examinations. In the 118th JNMLE, GPT-
40 scored 457 points versus 425 for GPT-4. GPT-40 demonstrated higher accuracy for image-based
questions in the 117th and 116th exams, though the difference in the 118th was not significant. For
text-based questions, GPT-40 showed superior medical knowledge, clinical reasoning, and ethical
response behavior, notably avoiding prohibited options. Conclusion: Overall, GPT-40 exceeded GPT-
4 in both text and image domains, suggesting strong potential as a diagnostic aid and educational
resource. Its balanced performance across modalities highlights its promise for integration into future
medical education and clinical decision support.

Keywords: artificial intelligence; multimodal large language model; ChatGPT; japan national
medical licensing examinations

1. Introduction

Recent advances in artificial intelligence (AI) have led to the development of sophisticated large-
scale language models (LLM) that can process and generate human-like text. Among them, ChatGPT-
4 (GPT-4) from OpenAl (OpenAl, San Francisco, CA) has shown great progress in generating and
understanding text, making it a notable milestone [1]. ChatGPT can be accessed using standard
computers with an internet connection. ChatGPT and its underlying model, generative pre-trained
transformers (GPT), were not developed specifically for medical purposes.

GPT-4 focuses primarily on text-based interactions and has limited processing power for image
inputs. Although it can process basic image data and provide basic analysis, its performance in
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complex image processing tasks is limited. GPT-4 has reportedly achieved a passing score for the
medical licensing exam in non-English-speaking countries such as Japan [2-4].

However, previous studies have only considered text-based questions, not problems involving
images, figures, tables, or graphs.

In contrast, ChatGPT-40 (GPT-40) takes a big leap forward with its multimodal capabilities,
allowing it to generate responses based on text, image, audio, and video inputs. One of GPT-40’s key
advancements is its ability to seamlessly integrate multiple data types to provide richer, more
contextually relevant interactions. This multimodal approach enables more nuanced and accurate
image analysis, facilitating a variety of applications ranging from medical diagnosis to advanced
visual content creation [5].

The Japanese National Medical Licensing Examinations (JNMLE) is a rigorous and
comprehensive test required to obtain a medical license in Japan. This ensures only qualified
individuals are licensed.

The INMLE typically consists of multiple-choice questions covering a wide range of medical
knowledge, including basic medicine, clinical medicine, and public health, divided into several
sections. The purpose of this exam is to assess candidates” breadth and depth of medical knowledge
and their ability to apply this knowledge in real clinical scenarios.

One of the features of the exam is its focus on clinical reasoning and decision-making skills.
Candidates are tested not only on theoretical knowledge but also on their ability to interpret clinical
data, perform differential diagnoses, and propose appropriate treatment plans. This reflects the
importance of practical clinical skills.

One unique characteristic of the exam is the inclusion of so-called “prohibited choices” (kinshi-
shi). These are answer options that represent actions or decisions that could seriously endanger a
patient’s life. Candidates who select a certain number of prohibited choices —typically two or three—
are disqualified from passing the exam, regardless of their overall score. This mechanism is intended
to ensure a baseline of ethical and clinical safety in medical practice.

The examination is conducted annually, typically taken by medical graduates who have
completed six years of medical education in Japan. The pass rate is relatively high, reflecting the
rigorous training provided by Japanese medical schools. However, the exam remains challenging,
requiring thorough preparation for success.

In summary the JNMLE is a critical element in ensuring that candidates possess the knowledge
and skills necessary to provide high-quality healthcare. Its comprehensive scope and emphasis on
clinical competence form the foundation of Japan’s healthcare system.

The JNMLE frequently includes image-based questions. However, the accuracy rate for these
image-related questions was low in previous versions of ChatGPT and other LLM [6,7].

We evaluated the performance of GPT40 and GPT4 by having them solve questions from the
118th, 117th, and 116th JNMLE, confirming superior capabilities in image analysis.

2. Materials and Methods

We downloaded the questions and answers for the 118th, the 117th, and the 116th JNMLE from
the Japanese Ministry of Health, Labor and Welfare’s website [8-10].

We assumed that the Al would be used by general medical professionals, so we did not train the
Al to increase its rate of correct answers, nor did we input complex prompts to increase its rate of
correct answers. Instead, we had the Al solve the problems using prompts as simple as possible.

For each question, we started by entering the initial prompt in Japanese, “Please solve the
Japanese National Medical Licensing Examinations’ questions.” In the subsequent prompt, for
textual questions, we copied and pasted the text to obtain the answers from ChatGPT (Figure 1).
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EFRRARMBAZROTIRS L.

I Please answer the guestions from the National Medical Examination.

ChatGPT: If you have any specific guestions or problems related to the
National Medical Licensing Examination, we can provide
@ explanations and answers to them. What questions or topics can we

ENERHABICIET 3 RHNEAMPHMEN B, TNIHTIRHORELRUTIET. LOLS help you with?

HREMP FEY I TEFREVLELLSD?

B Which disease is often discovered without symptoms?
@ a aortic dissection
b abdominal aortic aneurysm

BERTRRING S LASVERBIZEND, ¢ infective endocarditis

2 ABERARE d coronary vasospastic angina
b HSABERE e takotsubo cardiomyopathy
c BRECHBRR
d ARRIEROE —_— I—————————
e KIOEOHIE Among these options, "Abdominal aortic aneurysm" is the maost
appropriate as a "disease that is often discovered without
ChatGPT: symptoms."Abdominal aortic aneurysms are often asymptomatic and
are often discovered by chance examination.Compared to other
@ diseases. they may remain asymptomatic for a long period of time

COMREOPT, [RERTRRINGCLASVER LLTIH. (RSADIA FELETTT. and may not develop into sudden complications (such as
BEABIREE LI LERERTSD. BAORETREINGC LABUTT. ROKBICHAT, BE rupture).Therefore, the correct answer is b Abdominal aortic
RTHIWRNRL . BLAHE BITHE) STRELBEVILLBNET, aneurysm.

E07®, EMRIZ b MBXBHRE T,

Figure 1. Example of a multiple-choice question, in which select one answer from five options, in Japanese with
Chat-GPT response in a single chat box. A is an example of actually entering prompt in Japanese and getting the
GPT answer. B is an English translation of the contents of A by the author.

For image-based questions, in the following prompt, we not only copied and pasted the text but
also captured the image portion via a screenshot and attached it to obtain the answers (Figure 2).
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ChatGPT:
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ESEARUROMBICHELLIVATTR, E0L3MBERVTELVTTH ? REDERAPREMN
ERATCRIV: TNEBLTHEFREVWLET.

59 OB, ERMEEHFICRELE, 1 PARVSERREART 3410
% o k. W80/, ¥, M E 130/70 mmHg, ¥ B % 1675}, SpO299% (room
air) . ERMRTEERDS. DEICRR L2
BHERIEPRABTERBERO S, BEHHICRVEBHLEL, MBELPHR 0
90 mg/dL, HbA1c5.0% (& % 4.9~6.0) . Na140 mEg/L, K3.8mEqL, O
104 mEq/L. CEA3.2ng/mL (B 5 LUF) . SCC7.0ng/mL (B 156TF) . &
BERATERTRPLERLBEIAL, BEIY220ER (BifiNo. 10A) tB
B CT (BIWNo. 10B) ERIICTT.
COBKTRHIORCND,

Horner fEfRE!
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Lambert-Eaton SEHREY

ADH Fll &Syl EmE
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ChatGPT:

6

COBBECADERLESMRENBICRS L, HornerERBORMA —KL 3 7. HomerfEMBS, X
EREORWICL-TIIIRI TN, UTFOXLMRIBOET -

1. ERTE (K80LRRYTHS)

2. 0N (BLMOWAHNELBE)

3. MEORTRY (BLMOBEOFONBHES)
ERESUERD S, HomerERHHEISNET. COERFEI. WBOME (COWE. RFLE
B) (&> TRERROBRIEEER(TETETEIN 337, ERICTINLBOURICHSWAH
RATHZTEMH BT,
HiRla MHornerfENRE) ARLIEEHSRVERLEDHNET,

Please answer the questions from the National Medical
Examination.

You want to try the questions on the National Medical Licensing
Examination, right? What kind of questions would you like me to
solve? Please tell us your specific questions and problems. We
will help you accordingly.

A 59-year-old man visited the hospital complaining of left
shoulder pain. He had been aware of the pain for one month.
Pulse 80/min, regular. Blood pressure 130/70 mmHg.
Respiratory rate 16/min. Sp02 99% (room air). Left eyelid ptosis.
No distension of the jugular vein. No abnormalities were found
in the heart sounds. Respiratory sounds were weakened at the
left apex of the lung. No abnormalities were found in the muscle
strength of the limbs. Blood biochemistry findings: Blood
glucose 90 mg/dL, HbAlc 5.0% (normal 4.9-6.0), Na 140 mEq/L,
K 3.8 mEq/L, Cl 104 mEq/L, CEA 3.2 ng/mL (normal 5 or less),
SCC 7.0 ng/mL (normal 1.5 or less). Tracheobronchial biopsy
diagnosed squamous epithelial carcinoma. Chest X-ray
(supplementary No. 10A) and chest CT (supplementary No.
10B) are shown separately. Which of the following is present in
this patient?

a Horner syndrome

b Superior vena cava syndrome

¢ Cushing syndrome

d Lambert-Eaton syndrome

e Syndrome of inappropriate ADH secretion

A closer look at this patient’s symptoms and imaging findings
are consistent with Horner's syndrome. Horner's syndrome is
caused by sympathetic nerve damage and has the following
main signs:1. Ptosis (drooping of the upper eyelid on one side)2.
Miosis (smaller pupil on the same side)3. Facial hypohidrosis
(reduced sweat production on the same side of the face)The
imaging and symptoms suggest Horner's syndrome. This
syndrome can be caused by a tumor in the chest (in this case,
squamous cell carcinoma) affecting the sympathetic nerve
pathways, so the tumor in the lung location shown on the
imaging is likely the cause. Choice a "Horner's syndrome” seems
the most likely diagnosis.

Figure 2. Example of prompt input and GPT response when there is an attached image. A is an example of
actually entering prompt in Japanese and getting the GPT answer. B is an English translation of the contents of
A by the author.
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Similarly, for questions involving the interpretation of tables, in the next prompt, we copied and
pasted the text along with capturing the table portion via a screenshot and attached it to obtain the
answers. For questions where the options were presented in a table format, we also captured the table
via a screenshot and attached it to obtain the answers. In order to avoid hallucinations, we created a
new Chat for each question and let ChatGPT solve the problem.

Between August and December 2024, responses to each question were obtained using ChatGPT-
4 and ChatGPT-4o.

The JNMLE consists of 400 questions, with a total of 500 points, of which 100 questions are
essential questions and 300 are non-essential questions.

The pass criteria for the 118th JNMLE of Japan are as follows:

Essential Questions: A score of at least 160 out of 200 points is required. This represents an 80%
passing rate, which is an absolute standard. Regardless of other examinees” performance, this score
is mandatory for passing. General questions will be scored as 1 point each, and clinical practical
questions will be scored as 3 points each.

Non-essential questions: Each question is worth 1point, and a total score of at least 230 out of
300 points is required. This is a relative standard, meaning the passing rate can vary each year
depending on the performance of all examinees. For this examination, a passing rate of 76.7% was
required. Candidates receive one mark for each correct answer.

Prohibited Choices: Up to three prohibited choices are allowed. If an examinee selects two or
three, they will automatically fail.

All these criteria must be met to pass the examination.

We used similar criteria to examine whether GPT-4 and GPT-40 could pass 118th JNMLE, as
well as the rate of correct answers and trends in incorrect answers [11].

The 117th and 116th JNMLE also have passing criteria for three elements: compulsory questions,
general questions, and prohibited questions [12,13].

Although the Japanese Ministry of Health, Labour and Welfare has not announced any
information regarding prohibited choices, Medic Media Company limited (Tokyo, Japan) have
published speculations, and this information was used in our investigation [14-16].

The 117th JNMLE contained two questions for which the images were not made public because
they contained photographs of genitalia, and these two questions were excluded from this survey.

The passing criteria for each round are shown in the table (Table 1).

Table 1. The Passing Criteria for Each Round of Japan National Medical Licensing. Exami nation.

118th J]NMLE Passing Criteria

117th JNMLE Passing Criteria

116th JNMLE Passing Criteria

Essential Questions

Each general question is worth 1
point, and each clinical practical
question is worth 3 points,

total score is 160 points or more / 200

points.

Each general question is worth 1 point,
and each clinical practical question is
worth 3 points,

total score is 160 points or more / 200

points.

Each general question is worth 1 point,
and each clinical practical question is
worth 3 points,

total score is 158 points or more / 197
points.

Excluded questions: B6, B43, E16
E16Candidates who answer correctly will
be included in the marks, and candidates
who answer incorrectly will not be

included in the marks.

Non-essential

General and Clinical Questions

Each question is worth 1 point,
total score is 230 points or more / 300

points.

Each question is worth 1 point,

total score is 220 points or more / 295
points.

Excluded questions: C15, C60, D38,
D53, F42

Each question is worth 1 point,

total score is 214 points or more / 297
points.

Excluded questions: A34, A71, C36, D64

Prohibited Choices

(Critical Questions)

3 questions or less

2 questions or less

3 questions or less

The overall correct answer rate for each round, as well as the correct answer rates for required

questions, general/clinical questions, and each text- and image-based question, were compared
between GPT-4 and GPT-40. The number of prohibited options selected was also compared. Since
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the number of image questions was small (approximately 100 questions), the correct answer rates
were compared not only for each round but also for the total of the three rounds. In addition, we
divided the test questions into general questions that ask simple knowledge and clinical questions
that are in the form of case studies, and compared the overall correct answer rate and each section.

The correct answer rates were statistically analyzed using the chi-square test, and a P value of
less than 0.05 was considered statistically significant.

The JNMLE and Chat GPT used in this study are publicly accessible online. Therefore, ethical
approval was not required.

3. Results

3.1. Performance in the 118th INMLE

3.1.1. Overall Results

The 118th JNMLE included 101 image-based questions, consisting of 10 essential image
questions and 91 non-essential image questions. GPT-40 passed the examination with a total score of
457 points, including 190 in essential questions (general 49, clinical 141), 267 in non-essential
questions, and zero prohibited choices. GPT-4 also passed, scoring 425 points (essential 181, non-
essential 244), but selected one prohibited option.

3.1.2. Accuracy Comparison

GPT-40 demonstrated a significantly higher overall accuracy rate than GPT-4. No significant
difference was observed in image-based questions. GPT-40 showed significantly higher accuracy in
text-based questions. In the essential section, GPT-40 showed superior accuracy for text-based items,
while image-based accuracy was comparable between models. In both general and clinical domains,
GPT-40 demonstrated significantly higher overall accuracy and higher text-based accuracy, with no
significant difference in image-based accuracy.

3.2. Performance in the 117th INMLE

3.2.1. Overall Results

The 117th examination included 127 image-based questions (16 essential and 111 non-essential).
GPT-40 passed with 446 total points (essential 190, non-essential 256, prohibited choices 0). GPT-4
narrowly passed with 392 points (essential 161, non-essential 231), selecting two prohibited choices.

3.2.2. Accuracy Comparison

GPT-40 again demonstrated significantly superior overall performance.

GPT-40 achieved significantly higher accuracy in image-based questions, with no difference in
text-based accuracy. In essential questions, GPT-40 surpassed GPT-4 overall and in text-based
accuracy. In non-essential questions, GPT-40 excelled overall and in image-based accuracy. In general
questions, no significant differences were observed. In clinical questions, GPT-40 demonstrated
significantly higher accuracy overall and in image-based questions.

3.3. Performance in the 116th INMLE

3.3.1. Overall Results

The 116th JNMLE included 94 image-based questions (13 essential, 81 non-essential). GPT-40
passed with 190 essential points (general 46, clinical 144), 272 non-essential points, and zero
prohibited choices. GPT-4 passed with 173 essential points, 247 non-essential points, and two
prohibited choices.
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GPT-40 achieved significantly higher image-based accuracy, while text-based accuracy was

similar between models. In essential questions, GPT-40 showed significantly higher overall and text-

based accuracy. In non-essential questions, GPT-40 outperformed GPT-4 across overall, image-based,

and text-based categories. In general questions, GPT-40 showed significantly higher overall and text-

based accuracy. In clinical questions, GPT-40 demonstrated superior overall and image-based

accuracy, with comparable text-based accuracy.
These findings are summarized in Table 2.

Table 2. Number of Questions, Number of Correct Answers, and Correct Answer Rate for Each Rounds and
Question Types for Chat GPT-40 and GPT-4.

GPT-40 | GPT-4o0 GPT-40 | GPT-4 GPT-4 GPT-4
Number | Number | Correct | Number | Number | Correct
Question | Question | of of Answe | of of Answe | P
Section Type Correct | Question | rRate | Correct | Question | rRate | Value
Answer | s Answer | s
s S
118 All | All 0.001
question | Question 363 400 90.8% 333 400 83.3% 6
s s
Picture-
118 Al
question galfgs‘iion 85 101 842% | 76 101 75.2% | 041°
s
s
Text-
118 Al
question }éalfg;ition 278 299 | 93.0% | 257 299 | 86.0% | 9P
S
s
118 All 0.060
Essential | Question 96 100 96.0% 89 100 89.0% )
Section S
118 Picture-
Essential Eafifﬁon 8 10 80.0% 6 10 60.0% | 3%
Section S
118 Text-
Essential galfgjﬁon 88 90 97.8% 83 90 922% | 0900
Section S
118 Non- | All 0.008
essential | Question 267 300 89.0% 244 300 81.3% 4
Sections | s
Picture-
118 Non-
essential galfgfﬁon 77 91 84.6% 70 91 769% | 017
Sections S
Text-
118 Non-
essential galfgsﬁon 190 209 90.9% | 174 209 833% | 0917
Sections S
118 All 0.102
General | Question 133 150 88.7% 123 150 82.0% 6
Section S
118 Picture-
based 0.361
General . 5 10 50.0% 7 10 70.0%
Section Suestlon 3
118 Text-
General gﬁggcion 128 140 914% | 116 140 829% | 003
Section S
118 All 0.005
Clinical Question 230 250 92.0% 210 250 84.0% ’ 9
Section S
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118 Picture-
Clinical gajgfﬁon 80 91 87.9% 69 91 75.8% | 094
Section
S
118 Text-
Clinical galfggion 150 159 943% | 141 159 88.7% | 0070
Section
S
117 All | All 0.001
question | Question 350 393 89.1% 312 393 79.4% 6
S S
Picture-
117 All
question galfgjﬁon 107 127 | 843% | 83 127 | e54% | 0000
S
S
Text-
117 All
question ’g;fgs‘iion 243 266 | 914% | 229 266 | 86.1% | 9
S
S
117 All 0.005
Essential | Question 94 100 94.0% 81 100 81.0% 4
Section S
117 e 0.238
. ase o o, .
geszf[elr(l)trllal Ouestion 13 16 81.3% 10 16 62.5% 1
S
117 Text-
. based o o 0.008
g;ifircl)trllal Question 81 84 96.4% 71 84 84.5% 5
S
117 Non- | All
0.005
essential | Question 256 293 87.4% 231 293 78.8%
8
Sections S
Picture-
117 Non-
essential galfggﬁon 94 111 84.7% 73 111 65.8% 0-%01
Sections
S
Text-
117 Non-
essential galf:gcion 162 182 89.0% | 158 182 86.8% | 0520
Sections
S
117 All 0,004
General | Question 128 148 86.6% 119 148 80.4% )
Section S
117 gicmcf < 0.445
ase o, o, .
geecrzie;ﬁl Question 9 14 64.3% 7 14 50.0% 0
S
117 Text-
General gafgsiion 117 132 88.6% 110 132 83.3% 0'2514
Section S
117 All 0.000
Clinical Question 222 246 90.2% 193 246 78.5% 3
Section S
117 e 0.000
Clinical ased, 9% 111 86.5% 74 111 66.7% :
. Question 4
Section S
117 Text-
Clinical galfjiion 126 134 94.0% 119 134 88.8% | O-12°
Section S
116 All | All 0.001
question | Question 366 395 92.7% 330 394 83.8% 6
S S
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Picture-
116 All
. based o o 0.012
guestlon Question 84 94 89.4% 71 94 75.5% 6
S
Text-
116 All
. based o o 0.002
guestlon Question 282 301 93.7% 259 300 86.3% 7
S
116 All 0.013
Essential | Question 94 98 95.9% 83 97 85.6% ’ 0
Section S
116 Picture-
. based 0.539
Essential . 12 13 92.3% 11 13 85.6%
Section Suestlon 3
116 Text-
Essential | 2354 82 8 | 965% | 72 8¢ | s579% | 004
Question 5
Section S
116 Non- | All 0.002
essential | Question 272 297 91.6% 247 297 83.2% : 0
Sections | s
Picture-
116 Non-
essential galfggﬁon 72 81 88.9% 60 81 741% | 01
Sections S
Text-
116 Non-
essential galfgjﬁon 200 216 92.6% | 187 216 86.6% | 0040
Sections S
116 All 0.004
General | Question 139 147 94.6% 123 146 84.2% )
Section S
116 Picture-
General galfgsﬁon 4 7 57.1% 3 7 29% | 0972
Section .
116 boacd 0.002
General | 2ased. 135 140 96.4% 120 139 86.3% |
Section Suestlon 7
116 All 0.006
Clinical Question 227 248 91.5% 207 248 83.5% ) 6
Section S
116 baod 0.010
. s ase 0, o, .
gjhn}cal Question 80 87 92.0% 68 87 78.2% 7
ection S
116 Text-
Clinical | based, 147 161 913% | 139 161 86.3% | 0157
Secti Question 1
ection S

3.4. Combined Analysis of All Three Examinations

3.4.1. Integrated Overall Accuracy

When combining all 1,200 questions across the three examinations, GPT-40 demonstrated
significantly higher overall accuracy than GPT-4. GPT-40 also achieved superior performance in both
image-based and text-based questions (Figure 3).

3.4.2. Section-Based Performance

Essential questions: GPT-40 showed significantly higher overall and text-based accuracy; image-
based accuracy did not differ significantly. Non-essential questions: GPT-40 significantly
outperformed GPT-4 overall, in image-based accuracy, and in text-based accuracy.
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3.4.3. Question-Type Performance

General questions: GPT-40 showed significantly higher overall and text-based accuracy; image-
based accuracy was similar.

Clinical questions: GPT-40 demonstrated significantly higher accuracy overall and in both
image-based and text-based categories.

Correct Answer Rate
—a— GPT4 GPT40

All Questions
All
*
Clinical Questions 90.8 All Questions
Text-based , Picture-based
85.7%

All Questions
Text-based
92.7*

Clinical Questions
Picture-based %
88.6

Essential Questions

95.3* All

Clinical Questions
Al 913"

Essential Questions
84.6 Picture-based

General Questions
b *
Text )asedgl2

96.9. .
Essential Questions
Text-based

General Questions
Picture-based

89.3 : "
Non-essential Questions
All

89.
General Questions
All

85.9
Non-essential Questions . Non-essential Questions
Text-based 90.9 Picture-based

* P <0.05 GPT4 vs. GPT40

Figure 3. Radar chart of all answered questions and correct answer rate for each section for GPT-4 and GPT-4o.

3.4.4. Prohibited Choices

GPT-4 selected several prohibited choices across the three examinations, whereas GPT-40
selected none. This difference further supports the relative safety of GPT-40’s clinical decision-
making tendencies (Table 3).

Table 3. Number of Prohibited Answers, Number of Prohibited Questions, and Prohibit Answer Rate for Each
Round of Chat GPT-40 and GPT-4.

GPT-do GPT-4o GPT-40 GPT-4 GPT-4 GPT-4
Number of . Number of .
. Number of Prohibit . Number of Prohibit
Prohibit ) Prohibit .
Questions Answer Rate Questions Answer Rate
Answers Answers
118th
]NI\EjILE 0 9 0.0% 1 9 1.1%
]liIll\ZI?E 0 11 0.0% 2 11 8.2%
116th
INI\?ItLE 0 9 0.0% 2 9 22.2%

4. Discussion

Both GPT-40 and GPT-4 passed each round of the JNMLE. GPT-40 not only outperformed GPT-
4 in overall scores, but also performed well in both text-based and graphic-based questions. A
comprehensive analysis of the three JNMLE showed that GPT-40 outperformed GPT-4 in almost all
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aspects, including general questions that ask basic medical knowledge, clinical questions that require
text comprehension, and analysis of test values and images. In the mandatory image-based questions
and general image-based questions, GPT-40’s correct answer rate was higher than GPT-4’s, but the
difference was not significant. This is likely due to the small number of questions, with 39 essential
image-based questions and 31 general image-based questions in a total of three tests. In addition,
GPT-40 did not choose prohibited options, unlike GPT-4. GPT-40 has been reported to improve the
accuracy rate of image questions to the same level as that of text questions, but comparisons with
previous models and consideration of prohibited options have not yet been reported. (17)

Apart from mental stress and time management, the skills required to pass the exam are
considered to be as follows.

1. Depth and breadth of medical knowledge: A wide range of knowledge is required from basic
medicine to clinical medicine.

2. Clinical reasoning ability: The ability to analyze cases and develop appropriate diagnoses and
treatment plans.

3. Image reading ability: The ability to accurately read images such as X-rays, CT scans, and
MRIs.

4. Communication ability: Effective communication with patients and medical teams.

5. Ethical judgment: The ability to make decisions based on medical ethics.

Based on these aspects, we considered the advantages of GPT-40 over GPT-4.

1. Depth and breadth of medical knowledge: GPT-40 showed a higher accuracy rate than GPT-
4 throughout the exam, especially in text-based questions. This indicates that GPT-40 has access to
deeper and wider medical information.

2. Clinical reasoning ability: GPT-40 also showed a high accuracy rate in clinical questions,
indicating its superior ability to analyze and diagnose complex cases. This indicates its usefulness as
a diagnostic support tool for doctors, .

3. Image interpretation skills: Although there was no significant difference between the models
in image-based questions, the high overall accuracy rate of GPT-40 suggests that it can be a reliable
partner in image diagnosis. However, there are also reports that there was no significant difference
in the accuracy rate when GPT-4 was used with and without images attached, suggesting that image
interpretation may not necessarily be necessary in the national medical examination (18).

4. Communication skills: GPT-40 had a high accuracy rate for text-based questions. Although
Although GPT lacks genuine communication skills, it is suggested that it refers not only to medical
information about the disease, but also to information about the patient and the medical team.

5. Ethical judgment: Ethical judgment cannot be considered in this study. It is impossible to
evaluate whether the failure to choose an option that would threaten the patient’s life is due to ethical
judgment. In a study using GPT-4 to solve national examination questions, the accuracy rate was
lower when images were attached than when they were not.

The accuracy rate of general questions based on images and required questions based on images
was lower. According to Liu et al., GPT-40 performed better than GPT-4, as well as Gemini 1.5 Pro
and Claude 3 Opus. This report suggests that academic publications may be one of the sources of
training data for LLM, and it is speculated that LLM performance may be poor in areas with
insufficient publications. The low accuracy rates of image-based general and essential questions may
be due to the fact that these questions utilize basic textbook figures and conceptual graphs, limiting
the effectiveness of reasoning or referencing statistics (7).

We also analyzed four prohibited answers selected by GPT-4. In three of the four questions, GPT
recognized that an image was attached and which part and modality it was, but was unable to read
the findings on the image. As a result, the image findings could not be taken into account, leading to
incorrect choices that put the patient’s life at risk. On the other hand, GPT-40 not only recognized
which part and which modality the image was, but also pointed out whether there was an
abnormality and what kind of abnormality it was, and was able to take the findings into account,
thus avoiding prohibited choices and selecting correctly. In one of the five questions, by giving a lot
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of text information as the question text, a drug that would endanger the patient’s life was selected as
the treatment. GPT-4o also selected the correct answer for this question. From these results, it can be
said that while the questions in the exam require test takers to have image diagnosis skills, GPT-40
has the minimum image diagnosis skills required in actual clinical practice to pass the exam without
any special prompts or training. In addition, these results were obtained with simple prompts,
without complex prompts or deep knowledge of Al, which is important. Thus, even non-experts can
achieve good results. From these points, it is suggested that GPT-40 has superior performance
compared to GPT-4 and can be useful as a partner to doctors in clinical medicine if there is basic
medical knowledge to determine the authenticity of information obtained by AL

Notably, both ChatGPT-4 and GPT-40 often provide explanations in a confident and coherent
tone, even when their answers are incorrect. As a result, users may find it difficult to discern whether
the response is factually accurate based solely on the language and reasoning provided. Therefore,
physicians and medical students utilizing ChatGPT must possess sufficient domain-specific
knowledge to critically evaluate the content generated by the model. ChatGPT should be regarded
as a supportive tool in clinical practice and not as a substitute for medical expertise. Relying solely
on Al-generated responses in unfamiliar clinical domains poses a potential risk and should be
avoided.

5. Limitation

This study ChatGPT was asked to answer questions with the simplest possible prompts, so it is
possible that ChatGPT’s maximum functionality was not utilized. It is impossible to determine
whether the literature or information on the web on which the Al based its answers is correct. It is
also not possible to determine whether the reference papers are old and do not reflect new concepts.
It is also not possible to determine whether the Al is being misled by the large amount of non-medical
incorrect information from ordinary citizens on the web, which has overpowered the correct medical
information. Since we cannot expect ethics from Al, human judgment is required to determine
whether the answers it arrives at are correct or not. Therefore, although it can serve as a partner in
supporting diagnosis, it is not advisable to accept Al's diagnostic results without doubting them.

The Ministry of Health, Labor and Welfare’s web page publishes the pass criteria and pass rate,
but not the average pass score, so direct comparison with test takers is not possible. However, based
on the pass rates of 91.7% for the 116th test, 91.7% for the 117th test, and 92.4% for the 118th test, it
can be inferred that ChatGPT’s correct answer rate was at least in the top 90% of examinees of the
exam.

This study the exam questions were entered in Japanese as prompts, and further study is
required to determine whether the results can be applied to medical examination questions in
multiple languages, such as English.

5. Conclusions

GPT-40 outperformed GPT-4 on the exam questions. It performed well not only on text-based
questions but also on image-based questions. GPT-40’s high accuracy rate, extensive knowledge,
advanced image analysis capabilities, and multifaceted considerations are likely to expand its
potential as a diagnostic support and educational tool in the medical field for doctors with correct
basic medical knowledge.
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