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ChatGPT-4: An assessment of an upgraded artificial intelligence chatbot 
in the United States Medical Licensing Examination

Andrew Mihalachea, Ryan S. Huanga, Marko M. Popovicb and Rajeev H. Munib,c

aTemerty Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada; bDepartment of Ophthalmology and Vision Sciences, 
University of Toronto, Toronto, Ontario, Canada; cDepartment of Ophthalmology, St. Michael’s Hospital/Unity Health Toronto, Toronto, 
Ontario, Canada 

ABSTRACT 
Purpose: ChatGPT-4 is an upgraded version of an artificial intelligence chatbot. The performance 
of ChatGPT-4 on the United States Medical Licensing Examination (USMLE) has not been independ
ently characterized. We aimed to assess the performance of ChatGPT-4 at responding to USMLE 
Step 1, Step 2CK, and Step 3 practice questions.
Method: Practice multiple-choice questions for the USMLE Step 1, Step 2CK, and Step 3 were com
piled. Of 376 available questions, 319 (85%) were analyzed by ChatGPT-4 on March 21st, 2023. Our 
primary outcome was the performance of ChatGPT-4 for the practice USMLE Step 1, Step 2CK, and 
Step 3 examinations, measured as the proportion of multiple-choice questions answered correctly. 
Our secondary outcomes were the mean length of questions and responses provided by 
ChatGPT-4.
Results: ChatGPT-4 responded to 319 text-based multiple-choice questions from USMLE practice 
test material. ChatGPT-4 answered 82 of 93 (88%) questions correctly on USMLE Step 1, 91 of 106 
(86%) on Step 2CK, and 108 of 120 (90%) on Step 3. ChatGPT-4 provided explanations for all ques
tions. ChatGPT-4 spent 30.8 ± 11.8 s on average responding to practice questions for USMLE Step 1, 
23.0 ± 9.4 s per question for Step 2CK, and 23.1 ± 8.3 s per question for Step 3. The mean length of 
practice USMLE multiple-choice questions that were answered correctly and incorrectly by 
ChatGPT-4 was similar (difference ¼ 17.48 characters, SE ¼ 59.75, 95%CI¼ [-100.09,135.04], 
t¼ 0.29, p¼ 0.77). The mean length of ChatGPT-4’s correct responses to practice questions was sig
nificantly shorter than the mean length of incorrect responses (difference ¼ 79.58 characters, SE ¼
35.42, 95%CI¼ [9.89,149.28], t¼ 2.25, p¼ 0.03).
Conclusions: ChatGPT-4 answered a remarkably high proportion of practice questions correctly for 
USMLE examinations. ChatGPT-4 performed substantially better at USMLE practice questions than 
previous models of the same AI chatbot.

KEYWORDS 
artificial intelligence; natural 
language processing; United 
States medical licensing 
examination; chatgpt-4

Introduction

ChatGPT-4 is an artificial intelligence (AI) chatbot recently 
developed by OpenAI. ChatGPT-4 and similar systems have 
the potential to lead to great infrastructural changes in sci
ence, similar to those seen with the release of the internet 
(Sanderson 2023). This AI chatbot recognizes virtually any 
context and conversates naturally with users, making it the 
fastest-growing consumer application to-date, with over 
100 million users (Milmo 2023). The new model of 
ChatGPT-4 can process over 25,000 words per prompt, 
allowing for substantially more comprehensive conversa
tions compared to ChatGPT-3 (GPT-4). Nevertheless, there 
are major concerns surrounding the potential for this AI 
chatbot to be inappropriately used in education and 
research (Milmo 2023; O’Connor and ChatGPT 2023). There 
are also concerns that ChatGPT is capable of posing a 
threat to the integrity of conventional assessments, includ
ing online examinations and assignments (Stokel-Walker 
2022; Susnjak 2022). Though ChatGPT-4 has been intro
duced for general use very recently, its predecessor, 
ChatGPT-3, has already been used in medical writing 
(Biswas 2023), simplifying reports (Jeblick et al. 2022), 

providing decision-making for medications (ChatGPT 
Generative Pre-trained Transformer and Zhavoronkov 
2022), conducting literature reviews (Aydın and Karaarslan 
2022), as well as writing abstracts and editorials (Gao et al. 
2022; Else 2023; Cahan and Treutlein 2023).

The United States Medical Licensing Examination 
(USMLE) step examinations are needed for medical licen
sure in the United States and have been used in the selec
tion of trainees into residency programs (Cohen et al. 
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2020). A recent study found that the previous model of 
ChatGPT was able to perform at or near the threshold for 
passing the USMLE Step 1, Step 2CK, and Step 3 examina
tions without any training (Kung et al. 2023). Another pre
print found that ChatGPT-3 answered over 60% sample 
questions correctly pertaining to subjects on the USMLE 
Step 1, surpassing the threshold considered for passing the 
examination (Gilson et al. 2022). In an internal evaluation 
by Open AI, the upgraded model of this AI chatbot, 
ChatGPT-4, was found to obtain a 75th percentile score on 
the Medical Knowledge Self-Assessment Program, marking 
a great improvement from ChatGPT-3, which scored in the 
53rd percentile.(OpenAI 2023) ChatGPT-4 has also improved 
remarkably relative to ChatGPT-3 at the United States 
Biology Olympiad, achieving scores in the 99-100th percent
ile compared to the 31-33rd percentile with its previous 
model (OpenAI 2023). The exponential growth of this AI 
chatbot’s performance extends to other disciplines as well, 
as ChatGPT-4 has been shown to outperform average test- 
takers on the sample questions from the Bar Examination 
(Katz et al. 2023).

There is currently a growing emphasis on the integra
tion of AI training curricula for medical education (Hu et al. 
2022). Students must be able to recognize both the bene
fits and limitations of AI chatbots such as ChatGPT, which 
are capable of producing inaccurate outputs (Azaria). 
Nevertheless, ChatGPT-4 may provide medical students 
with a unique platform to improve their clinical skills and 
medical knowledge with its ability to facilitate the brain
storming of ideas and simulate the dialogue of a patient 
(Gilson et al. 2022). Currently, the performance of the new 
release of ChatGPT-4 has not been characterized for the 
various USMLE Step examinations. In this study, we aim to 
assess the performance of ChatGPT-4 to answer practice 
questions for the USMLE Step 1, Step 2CK, and Step 3 
examinations.

Methods

We used practice multiple-choice questions for the United 
States Medical Licensing Examination (USMLE) Step 1, Step 
2CK, and Step 3 available from the Federation of State 
Medical Boards (FSMB) and National Board of Medical 
Examiners. The USMLE Step 1 booklet was last updated in 
June 2022 (USMLE Step 1 Sample Test Questions 2022), the 
Step 2CK booklet in March 2023 (Step 2 Clinical Knowledge 
(CK) Sample Test Questions 2023), and the Step 3 booklet 
in August 2022 (Step 3 Sample Questions August 2022 
2022). We collected the following data: the question num
ber from each USMLE Step examination practice question, 
the body of each question and its multiple-choice options 
exactly as they appeared in the practice question booklet, 
the length of questions in characters, the response gener
ated by ChatGPT-4 to each question, the length of 
ChatGPT-4’s responses, whether ChatGPT-4’s response was 
correct or incorrect, whether ChatGPT-4’s response pro
vided additional insight in its response, the duration of 
ChatGPT-4’s response in seconds, and whether ChatGPT-4’s 
servers experienced high demand while responding to 
questions. If the AI chatbot selected none or all the above 
as its response to a multiple-choice question, this response 
was deemed incorrect if there were no such options in the 

practice booklets. All of ChatGPT-4’s responses were 
reviewed by two independent authors (A.M., R.S.H.) to 
determine the multiple-choice option that was selected. 
Our primary outcome was the performance of ChatGPT-4, 
measured as the proportion of multiple-choice questions 
answered correctly for official practice USMLE Step 1, Step 
2CK, and Step 3 examinations. Our secondary outcomes 
were the mean length of questions and ChatGPT-4’s 
responses in characters for questions that ChatGPT-4 
answered correctly and incorrectly.

Given that ChatGPT-4 only accepts text inputs, we 
excluded all questions containing embedded figures or for
matted tables from our analysis. No hints or tips were pro
vided to ChatGPT-4 to simulate real examination 
conditions. A new ChatGPT Plus account was created with 
the initiation of our study to ensure no prior conversation 
history with the AI chatbot. Before each multiple-choice 
question was inputted into ChatGPT-4, the previous con
versation history with the AI chatbot was cleared to ensure 
that its responses were not influenced by concurrent con
versations. ChatGPT-4 was also refreshed prior to inputting 
every question to determine if OpenAI’s servers were expe
riencing self-reported high demand. All multiple-choice 
questions were asked on March 21st, 2023, to gauge 
ChatGPT-4’s performance at a single point in time. Each 
question was asked on two separate internet browsers 
(Mozilla Firefox and Google Chrome) to ensure ChatGPT-4 
provided consistent responses, irrespective of internet 
browser.

Statistical analysis was performed on MedCalc using a 
chi-squared test (v2) to compare the proportion of ques
tions answered correctly by ChatGPT-4 across practice 
USMLE Step 1, Step 2CK, and Step 3 examinations per 
methods outlined by Campbell (2007) and Richardson 
(2011) (Altman et al. 2000; Campbell 2007; Richardson 
2011; Comparison of proportions calculator 2023). A t-test 
was used to compute the difference between observed 
means in the length of practice USMLE multiple-choice 
questions answered correctly and incorrectly by ChatGPT-4 
(Altman 1990; Kirkwood and Sterne 2003; MedCalc 2023). 
We performed a one-way analysis of variance (ANOVA) 
with a Tukey honestly significant difference (HSD) post-hoc 
test to determine if the mean length of questions, mean 
length of ChatGPT-4’s responses and mean duration of 
ChatGPT-4’s responses varied across practice questions for 
USMLE Step 1, Step 2CK, and Step 3 examinations 
(Statistics). P-values were all two-tailed and a p-value less 
than 0.05 was considered statistically significant. We con
ducted our study using the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) reporting 
guidelines. Research ethics approval was not required as 
our study used publicly accessible practice questions and 
did not involve research participants.

Results

ChatGPT-4 was used to respond to 319 text-based mul
tiple-choice questions from official practice USMLE Step 1, 
Step 2CK, and Step 3 booklets on March 21st, 2023. Out of 
119 multiple-choice questions in the USMLE Step 1 practice 
booklet, 93 (78%) questions did not include figures or for
matted tables and were included (Table 1). Similarly, 106 of 
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120 (88%) practice USMLE Step 2CK and 120 of 137 (88%) 
Step 3 questions were included. The mean length of prac
tice USMLE questions was 775.7 ± 269.8 characters for Step 
1, 1087.1 ± 308.1 characters for Step 2CK, and 
1204.4 ± 307.6 characters for Step 3. The mean length of 
practice USMLE questions was significantly shorter for Step 
1 questions compared to Step 2CK and Step 3 questions 
(F¼ 56.45, p< 0.00001). The mean length of ChatGPT-4’s 
responses to practice questions was 584.7 ± 196.8 charac
ters for Step 1, 1087.1 ± 308.1 characters for Step 2CK, and 
571.9 ± 198.0 characters for Step 3. The mean length of 
ChatGPT-4’s responses to practice USMLE questions was 
significantly greater for Step 2CK compared to Step 1 and 
Step 3 questions (F¼ 159.71, p< 0.00001). The mean time 
taken for ChatGPT-4 to respond to practice USMLE ques
tions was 30.8 ± 11.8 s for Step 1, 23.0 ± 9.4 s for Step 2CK, 
and 23.1 ± 8.3 s for Step 3 questions. ChatGPT-4’s responses 
to practice USMLE Step 1 questions took a significantly lon
ger time to compute compared to Step 2CK and Step 3 
questions (F¼ 21.01, p< 0.00001). OpenAI did not report 
that ChatGPT-4 was experiencing high demand during its 
response to any multiple-choice question.

Across all practice booklets for the USMLE Step 1, Step 
2CK, and Step 3 examinations, ChatGPT-4 answered 281 
(88%) of multiple-choice questions correctly. ChatGPT-4 
performed best on the practice USMLE Step 3 examination, 
responding to 108 (90%) multiple-choice questions cor
rectly. ChatGPT-4 performed second best on the practice 
Step 1 examination, responding to 82 (88%) questions cor
rectly, and poorest on the practice Step 2CK examination, 
responding to 91 (86%) questions correctly. The proportion 
of multiple-choice questions that ChatGPT-4 answered cor
rectly was similar between the Step 1 and Step 2CK (differ
ence ¼ 2.32%, 95%CI ¼ [-7.42%, 11.71%], v2¼ 0.23, 
p¼ 0.63), Step 1 and Step 3 (difference ¼ 1.83%, 95%CI ¼
[-6.56%, 10.97%], v2¼ 0.18, p¼ 0.67), as well as Step 2CK 
and Step 3 practice sets (difference ¼ 4.15%, 95%CI ¼
[-4.42%, 13.08%], v2¼ 0.92, p¼ 0.34). ChatGPT-4 provided 
explanations for all multiple-choice questions, and it was 
noted that the same multiple-choice response to all prac
tice questions was provided when the study methods were 
performed on Google Chrome compared to Mozilla Firefox. 
A summary of questions answered correctly and incorrectly 
by ChatGPT-4 can be found in Table 2.

The mean length of practice questions that were 
answered correctly versus incorrectly by ChatGPT-4 was 
similar (difference ¼ 17.48 characters, SE ¼ 59.75, 95%CI ¼
[-100.09, 135.04], t¼ 0.29, p¼ 0.77). The mean length of 
ChatGPT-4’s correct responses to practice questions was 
significantly shorter than the mean length of ChatGPT-4’s 
incorrect responses (difference ¼ 79.58 characters, SE ¼
35.42, 95%CI ¼ [9.89, 149.28], t¼ 2.25, p¼ 0.03).

Discussion

ChatGPT-4 is a highly powerful natural language processing 
tool that may have the capacity to alter practices in educa
tion and medical sciences (Zhai 2022). This novel AI chat
bot has brought conversational AI systems into the public 
domain. ChatGPT-4 provides efficient responses and 
requires minimal professional knowledge to be used for 
learning (Zhai 2022). The applicability of ChatGPT-4 to 
medical licensing examination questions was very high. 
Indeed, our study found that ChatGPT-4 responded to 88% 
of practice questions correctly for the USMLE Step 1, 86% 
for Step 2CK, and 90% for Step 3. If one were to allocate 
an equal amount of time per question, the USMLE Step 1, 
Step 2CK, and Step 3 examination allow for approximately 
90 s per question (Step 1 Exam Content j USMLE; Step 2 CK 
Exam Content j USMLE; Step 3 Exam Content j USMLE). 
Nevertheless, ChatGPT-4 as used in our study spent 
30.8 ± 11.8 s on average responding to practice questions 
for USMLE Step 1, 23.0 ± 9.4 s per question for Step 2CK, 
and 23.1 ± 8.3 s per question for Step 3.

The performance of natural language processing plat
forms like ChatGPT-4 continues to grow exponentially and 
rapidly. An early model of this AI chatbot achieved a 46% 
accuracy on USMLE sample questions in 2022 (Li�evin et al. 
2022). A recent study in February 2023 found that the pre
vious model of ChatGPT achieved scores ranging from 
36.1% to 61.3% across practice multiple-choice USMLE 
examinations (Kung et al. 2022). Our study, the first on 
ChatGPT-4 in this context, found that the AI chatbot’s per
formance improved remarkably relative to its previous 
models. Another preprint in December 2022 found that the 
correct responses from ChatGPT-3 to practice questions for 
USMLE Step 1 and Step 2 examinations contained a signifi
cantly greater amount of external information compared to 
incorrect responses (Gilson et al. 2022). Hence, Gilson et al. 
(2022) suggested that the ability of ChatGPT-3 to answer a 
question correctly may depend on its ability to prompt 
data within its knowledge corpus (Gilson et al. 2022). Our 
current study found that ChatGPT-4’s responses provided 
explanations to all practice multiple-choice questions for 
USMLE Step examinations, irrespective of whether the 
response was correct or incorrect. Contrary to the findings 
by Gilson et al. we found that the mean length of 
ChatGPT-4’s correct responses was significantly shorter 
than the mean length of its incorrect responses.

The performance of the AI chatbot ChatGPT has also 
been remarkably high in specialty-specific examinations. In 
previous investigations, we prompted the chatbot with 125 
practice questions for ophthalmology board certification, 
where ChatGPT-3.5 answered 46% correctly in January 2023 
and ChatGPT-4 answered 84% correctly in March 2023 
(Mihalache, Popovic, et al. 2023; Mihalache, Huang, et al. 

Table 1. Characteristics of questions from USMLE practice examinations and ChatGPT-4’s responses on March 21, 2023. These Practice Items are owned, 
copyrighted by, and published with permission from the Federation of State Medical Boards and the National Board of Medical Examiners.

USMLE Examination
No. Available 

Questions
No. Text-Based 
Questions (%)

Question Length 
(Characters)

Response Length 
(Characters)

Response Time 
(seconds)

No. Questions 
Correct (%)

Step 1 119 93 (78%) 775.7 ± 269.8 584.7 ± 196.8 30.8 ± 11.8 82 (88%)
Step 2CK 120 106 (88%) 1087.1 ± 308.1 1087.1 ± 308.1 23.0 ± 9.4 91 (86%)
Step 3 137 120 (88%) 1204.4 ± 307.6 571.9 ± 198.0 23.1 ± 8.3 108 (90%)
Overall 376 319 (85%) 1040.4 ± 345.2 746.8 ± 339.2 25.3 ± 10.4 281 (88%)
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Table 2. Sample multiple-choice questions and ChatGPT-4’s output on March 21, 2023.

USMLE Examination Outcome Question ChatGPT-4’s Reponse

Step 1 Correct A previously healthy 33-year-old woman is brought to the 
emergency department by the Secret Service for stalking 
the president of the USA for 2 months. She claims to be 
married to the president’s twin brother and states that 
the president just had his twin kidnapped to avoid 
competition. She speaks rapidly and is difficult to 
interrupt. Her associations are often loose. She says, ‘I 
haven’t slept for days, but I won’t even try to sleep until 
my husband is rescued. God has been instructing me to 
take over the White House. I can’t wait to be reunited 
with my husband. I hear his voice telling me what to do’. 
When asked about drug use, she says she uses only 
natural substances. She refuses to permit blood or urine 
tests, saying, ‘I don’t have time to wait for the results’. 
Which of the following is the most likely diagnosis? 

(A) Bipolar disorder, manic, with psychotic features 
(B) Brief psychotic disorder 
(C) Delusional disorder 
(D) Psychotic disorder due to general medical condition 
(E) Schizophrenia

The patient exhibits symptoms such as rapid speech, 
difficulty interrupting, loose associations, lack of sleep, 
grandiose delusions, and auditory hallucinations. These 
symptoms suggest a manic episode with psychotic 
features. 

The most likely diagnosis is: 
(A) Bipolar disorder, manic, with psychotic features 
The other options do not fit as well with the patient’s 

presentation: 
(B) Brief psychotic disorder typically lasts less than 

1 month, and the patient has been exhibiting symptoms 
for 2 months. 

(C) Delusional disorder involves non-bizarre delusions 
without other psychotic symptoms, such as 
hallucinations. 

(D) Psychotic disorder due to a general medical condition 
cannot be determined without further medical 
evaluation, and the patient’s presentation is more 
consistent with a manic episode with psychotic 
features. 

(E) Schizophrenia is characterized by persistent psychotic 
symptoms and a decline in functioning, which is not 
evident in this patient’s presentation.

Incorrect A 65-year-old woman comes to the physician for a follow-up 
examination after blood pressure measurements were 
175/105 mm Hg and 185/110 mm Hg 1 and 3 weeks ago, 
respectively. She has well-controlled type 2 diabetes 
mellitus. Her blood pressure now is 175/110 mm Hg. 
Physical examination shows no other abnormalities. 

Antihypertensive therapy is started, but her blood pressure 
remains elevated at her next visit 3 weeks later. 
Laboratory studies show increased plasma renin activity; 
the erythrocyte sedimentation rate and serum electrolytes 
are within the reference ranges. Angiography shows a 
high-grade stenosis of the proximal right renal artery; the 
left renal artery appears normal. Which of the following is 
the most likely diagnosis? 

(A) Atherosclerosis 
(B) Congenital renal artery hypoplasia 
(C) Fibromuscular dysplasia 
(D) Takayasu arteritis 
(E) Temporal arteritis

(C) Fibromuscular dysplasia 
The patient’s presentation of resistant hypertension, 

increased plasma renin activity, and angiography 
showing high-grade stenosis of the proximal right renal 
artery in the absence of other inflammatory markers or 
abnormal laboratory results suggest fibromuscular 
dysplasia. This is a non-atherosclerotic, non- 
inflammatory vascular disease that can cause narrowing 
of medium-sized arteries, most commonly the renal 
arteries, leading to renovascular hypertension.

Step 2CK Correct An 87-year-old woman, gravida 2, para 2, is brought to the 
emergency department from a skilled nursing care facility 
because of profuse vaginal bleeding for 2 days. At the 
age of 41 years, she underwent a cold knife cone biopsy 
for cervical dysplasia. Annual follow-up Pap smears until 
the age of 65 years showed no abnormalities. She is in 
moderate distress. Temperature is 36.1 �C (97.0 �F), pulse 
is 84/min, respirations are 30/min, and blood pressure is 
140/90 mm Hg. Abdominal examination shows mild 
distention and tenderness; no masses are palpated. Pelvic 
examination shows a large verrucous lesion on the 
perineum partially covering the anal verge. Speculum 
examination shows atrophic changes on the vagina and 
cervix. Which of the following is the most likely 
explanation for these findings? 

(A) Cervical carcinoma 
(B) External hemorrhoids 
(C) Rectal carcinoma 
(D) Rectal polyps 
(E) Vulvar carcinoma

(E) Vulvar carcinoma 
The presence of a large verrucous lesion on the perineum 

partially covering the anal verge in an 87-year-old 
woman with profuse vaginal bleeding suggests vulvar 
carcinoma. Vulvar carcinoma can present with a variety 
of symptoms, including bleeding, itching, pain, or a 
visible lesion. In this case, the patient’s age and 
presentation point towards vulvar carcinoma as the 
most likely explanation for her findings.

Incorrect A 47-year-old woman comes to the office because of a 2- 
month history of progressive weakness and numbness of 
her right leg. She has a 3-year history of type 2 diabetes 
mellitus treated with metformin. She has worked as a 
stock person in a storeroom for 12 years; she often moves 
and lifts heavy objects and sometimes crawls into tight 
spaces. 

On neurologic examination, muscle strength is 5� /5 in the 
hip extensor, thigh abductor, hamstring, and 
gastrocnemius muscles on the right and intact on the 
left. Muscle strength is intact in the iliopsoas, thigh 
adductor, quadriceps, and tibial anterior muscles 
bilaterally. Deep tendon reflexes are 1þ in the right ankle 
and 2þ in the left ankle. Sensation to light touch is 
mildly decreased over the lateral and inferior aspects of 
the right foot. Sensation otherwise is intact. Which of the 
following is the most likely diagnosis? 

I am not a doctor, but I can provide you with some 
general information about these conditions. Based on 
the information provided, the most likely diagnosis for 
this 47-year-old woman with a history of type 2 
diabetes and progressive weakness and numbness in 
her right leg could be: 

(A) Common peroneal neuropathy 
Common peroneal neuropathy, also known as fibular 

neuropathy, affects the common peroneal nerve, which 
branches from the sciatic nerve and provides motor and 
sensory functions to the lower leg. The symptoms 
described, such as weakness in hip extensor, thigh 
abductor, hamstring, and gastrocnemius muscles on the 
right side, and decreased sensation in the lateral and 
inferior aspects of the right foot, are consistent with 
common peroneal neuropathy. People with diabetes are 
at higher risk of developing neuropathies, and the 

(continued) 
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Table 2. Continued. 

USMLE Examination Outcome Question ChatGPT-4’s Reponse

(A) Common peroneal neuropathy 
(B) Femoral neuropathy 
(C) L2 radiculopathy 
(D) L4 radiculopathy 
(E) Obturator neuropathy 
(F) S1 radiculopathy

patient’s occupation involving heavy lifting and 
crawling into tight spaces might contribute to nerve 
compression or injury. 

The other options seem less likely based on the provided 
information: 

(B) Femoral neuropathy: This condition would typically 
affect the quadriceps muscles and the medial aspect of 
the leg, which are not described in the scenario. 

(C) L2 radiculopathy: This would cause weakness in hip 
flexion and thigh adduction, which are not mentioned 
in the scenario. 

(D) L4 radiculopathy: This would generally affect the 
quadriceps and tibialis anterior muscles, which are 
intact in the patient. 

(E) Obturator neuropathy: This condition would affect 
thigh adduction, which is intact in the patient. 

(F) S1 radiculopathy: This would affect the gastrocnemius 
muscle and cause a decreased Achilles reflex, but the 
presentation doesn’t fully match the patient’s 
symptoms. 

It is essential to consult a healthcare professional for a 
proper evaluation and diagnosis.

Step 3 Correct A study is being conducted to assess mesothelioma in 
shipyard workers. A large shipyard firm has provided the 
asbestos exposure records of all employees during the 
past 50 years. The health insurer for the workers has 
provided claims data that documents all chest x-rays and 
diagnoses of mesothelioma among current workers and 
retirees. The study enrolled shipyard workers who were 
diagnosed with mesothelioma and shipyard workers who 
were not diagnosed with mesothelioma. All subjects in 
the study had to have chest x-rays. Which of the 
following is the best rationale for selecting a comparison 
group that had chest x-rays? 

(A) Address confounding 
(B) Demonstrate causality 
(C) Minimize ascertainment bias 
(D) Reduce recall bias

(C) Minimize ascertainment bias 
Selecting a comparison group that had chest x-rays helps 

minimize ascertainment bias in the study. 
Ascertainment bias occurs when the detection or 
diagnosis of a disease is not consistent between the 
groups being compared. By ensuring that both the 
mesothelioma group and the comparison group had 
chest x-rays, the study minimizes the potential for 
biased detection of mesothelioma cases between the 
two groups.

Incorrect A 67-year-old man, who has been recovering in the hospital 
following surgical repair of a contained ruptured 
abdominal aortic aneurysm 10 days ago, suddenly 
develops severe abdominal pain. He does not have chest 
pain or shortness of breath. 

The patient’s postoperative course had been uncomplicated 
until 4 days ago, when he developed a low-grade fever. 
He has been unable to tolerate a full liquid diet during 
the past 4 days. Medical history is remarkable for 
hypertension, hypercholesterolemia, and a myocardial 
infarction 6 years ago. Regular medications include 
metoprolol, lovastatin, and an 81-mg aspirin daily. He has 
smoked one pack of cigarettes daily for the past 40 years, 
and he typically drinks three to five beers daily. Vital 
signs now are temperature 38.1 �C (100.6 �F), pulse 
68/min and regular, respirations 16/min, and blood 
pressure 150/90 mm Hg. Physical examination shows 
bilateral cataracts. Auscultation of the chest discloses 
diffuse mild wheezes and a grade 1/6 soft systolic 
ejection murmur at the cardiac apex. Palpation of the 
abdomen discloses mild to moderate mid and right upper 
quadrant abdominal tenderness. There is no guarding, 
rebound, or palpable mass. Rectal examination shows no 
abnormalities. Peripheral pulses are normal. Neurologic 
examination discloses no abnormalities. 

Serum electrolyte concentrations are within the reference 
ranges. Leukocyte count is 15,800/mm3 with mild left 
shift. 

Urinalysis shows no abnormalities. ECG shows an old inferior 
myocardial infarction. Chest x-ray shows scarring at the 
left and right cardiac bases; no masses or infiltrates are 
present. Which of the following is the most appropriate 
additional diagnostic study? 

(A) Arteriography of the abdomen 
(B) Blood cultures 
(C) MRI of the abdomen 
(D) Ultrasonography of the abdomen 
(E) No additional studies are needed

Given the patient’s symptoms, recent surgical history, low- 
grade fever, and elevated leukocyte count, the most 
appropriate additional diagnostic study is: 

(B) Blood cultures 
The patient has recently undergone surgery for a 

contained ruptured abdominal aortic aneurysm and is 
now presenting with abdominal pain, low-grade fever, 
and an elevated leukocyte count. These findings raise 
suspicion for a possible postoperative infection. Blood 
cultures should be obtained to evaluate for potential 
bacteremia and guide appropriate antibiotic therapy. 
Other diagnostic studies may be considered later based 
on the results of blood cultures and the patient’s 
clinical course.
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2023). Another study in March 2023 found that the large 
language models ChatGPT-4 and Bing Chat performed simi
lar to human test takers across 250 ophthalmology board- 
style questions, all obtaining scores of over 70% (Cai et al. 
2023). ChatGPT-4 has also notably outperformed ChatGPT- 
3.5 on multiple-choice sample questions from specialty cer
tificate examination (SCE) question banks on dermatology 
and neurology, while exceeding thresholds for passing 
(Passby et al. 2023; Giannos 2023). Across 84 dermatology 
SCE practice questions, ChatGPT-3.5 answered 63.1% cor
rectly and ChatGPT-4 answered 90.5% correctly (Passby et al. 
2023). Moreover, across 69 neurology SCE practice questions, 
different releases of ChatGPT-3.5 answered 42-57% correctly 
and ChatGPT-4 answered 64% correctly (Giannos 2023).

Our present study was limited for a few reasons. The 
practice questions that served as the focus of this investi
gation were publicly and freely available, and it is possible 
that ChatGPT-4 may perform differently on the official 
USMLE examinations. Moreover, our analysis omitted prac
tice questions that contained embedded figures or format
ted tables, limiting the generalizability of the observed 
results. Given that ChatGPT-4 continuously updates its 
responses with user feedback, repeating the same method
ology in our study may yield different results. Nonetheless, 
we attempted to limit these effects by asking ChatGPT-4 all 
multiple-choice questions within the same day and con
firming that the chatbot provided equivalent responses to 
all questions on two separate internet browsers. The timed 
duration of ChatGPT-4’s responses in our study may have 
been influenced by delays in response time and the status 
of OpenAI’s servers at the time of use. A ChatGPT Plus 
account was used in the study, which is intended to per
form well at high volumes of site traffic. ChatGPT-4 also 
requires cookies to operate, and its responses may be influ
enced by previous conversations, however we cleared all 
conversation history and refreshed the AI chatbot prior to 
inputting each question. Our findings should not be gener
alized to other disciplines and must be interpreted in the 
context of their date, as the performance of ChatGPT-4 will 
likely continue to improve with time.

In conclusion, we found that ChatGPT-4 responded to 
88% of text-based questions correctly in the official prac
tice question sets for the USMLE Step 1, Step 2CK, and 
Step 3 examinations. It is essential that medical professio
nals and medical students recognize the exponential 
growth of natural language processing models like 
ChatGPT-4 in medicine, evaluate its applicability in medical 
education, and scrutinize its limitations. We encourage 
future research to evaluate the knowledge of ChatGPT in 
various subspecialties and its utility as a companion study 
tool for medical licensing examination preparation.
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