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ABSTRACT

INTRODUCTION: Large language models (LLMs) are increasingly used by MBBS students as supplementary resources for exam
preparation. The objective of this study was to evaluate the performance of ChatGPT and Microsoft Copilot in answering clinical
vignette-style physiology MCQs from widely used resources for the United States Medical Licensing Examination (USMLE).
MATERIALS AND METHODS: Fifty clinical vignette-style physiology multiple choice questions (MCQs) from the various
USMLE question banks were submitted to ChatGPT and Microsoft Copilot to choose the correct option. The performance of
ChatGPT and Microsoft Copilot was assessed using the provided answers in the question bank. Two experienced physiologists
independently reviewed the explanations provided by ChatGPT and Microsoft Copilot for each MCQ. The explanations were rated
between one to three points based on whether the answers were completely incorrect, partially correct with inaccurate information,
or correct with adequate information. RESULTS: ChatGPT and Microsoft Copilot both correctly answered 48 and 47 out of 50
questions, reflecting a 96% and 94% accuracy rates respectively. One MCQ each on hypothyroidism and arrhythmia was incorrectly
answered by both ChatGPT and Microsoft Copilot. For two MCQs, the explanations provided were inaccurate by ChatGPT and
Microsoft Copilot provided inaccurate explanations for four of the MCQs. CONCLUSION: ChatGPT and Microsoft Copilot both
demonstrated more than 90% accuracy in answering case-based MCQs from the USMLE Step 1 resources. Their incorrect option
choices MCQs on hypothyroidism and inaccurate explanations for some MCQs highlight cautious use of Al by students.

KEYWORDS: ChatGPT; Large language models; Microsoft Copilot; United States Medical Licensing Examination;
USMLE

INTRODUCTION

Al-powered large language models (LLMs), such as OpenAl’s ChatGPT and GPT-4, Google's Gemini, and
Microsoft's Copilot, have demonstrated remarkable potential in answering multiple choice questions (MCQs)
of varied Bloom’s taxonomy levels.! ChatGPT is a general LLM developed recently by OpenAl and has
garnered significant attention due to its ability to perform diverse tasks. In early 2023, OpenAl released an
updated LLM called GPT-4 which introduced multimodal capabilities, including the ability to process
images.? Kung et al reported that ChatGPT performed near the passing threshold for United States Medical
Licensing Examination (USMLE) (Steps 1, 2, and 3) without any specialised training or reinforcement.? The
Copilot chatbot, earlier known as Bing Chat Enterprise (Microsoft, 2023) has also gained popularity in recent
years. ChatGPT-3.5, Microsoft Bing, and Google Bard are some of the free Al-based LLMs whose
applications are being explored extensively in medical education. The capabilities of ChatGPT-3.5 and
Claude-2 in medical physiology education using curated sets of MCQs were evaluated in the competency-
based medical curriculum (CBME) of the Indian National Medical Commission (NMC).*

MCQs cover a broader range of topics in the curriculum, and clinical vignette-style MCQs can assess higher-

order learning,5 hence MCQs are used for professional licensing examinations for doctors, lawyers, social
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workers, and others. Previous studies have highlighted significant performance differences among LLM
chatbots on medical licensing examinations worldwide.?> Medical licensing examinations, such as the
USMLE, require candidates to apply their foundational knowledge in basic and clinical sciences to solve
clinical vignette-style MCQs. The USMLE is a high-stakes, comprehensive three-step standardised testing
programme covering all topics in basic science, clinical reasoning, medical management, and bioethics.?> The
USMLE Step 1 assesses students' readiness for clinical training by emphasizing the integration of physiology,
pathology, and pharmacology. The Step 1 exam is taken by Bachelor of Medicine, Bachelor of Surgery
(MBBS) students who have completed two years of learning that focuses on basic science, pharmacology,
and pathophysiology.¢ Generative Al has demonstrated the ability to pass the USMLE which includes
questions on communication skills, ethics, empathy, and professionalism.” The basic principles governing
cardiac electrophysiology and myocardial contractility are applied in clinical scenarios, and fundamental
knowledge of cardiovascular physiology is essential for managing patients during the perioperative period.®
The cardiovascular system and endocrine system were selected for vignette-style assessments due to their

emphasis on clinical application.

Microsoft Copilot has not been extensively studied in medical contexts, and its performance in answering
basic science and clinical science MCQs remains underexplored, making this study a valuable contribution to
evaluating its application in medical education. The objective of the study was to evaluate the performance
of ChatGPT and Microsoft Copilot in answering clinical vignette-style physiology multiple-choice questions

from widely used resources for board exam preparation in the United States.

Study tools
Our study used the GPT-4, free version of ChatGPT (developed by OpenAl, headquartered in San Francisco,
California, USA, and is accessible at: https://chat.openai.com) and Microsoft Copilot (developed by

Microsoft Corporation, headquartered in Redmond, Washington, USA, and is available via Microsoft 365
applications and at: https://copilot.microsoft.com). The answers provided by both Al platforms were

assessed and compared.

Study design

The cross-sectional observational study was carried out in January 2025 by the Department of Physiology.
Fifty case-based clinical vignette-style physiology MCQs (25 questions each from endocrine system and
cardiovascular system) were extracted from various question banks (UWorld (n=20), AMBOSS (n=16), and
True Learn (n=14)). The questions were vetted independently by two physiologists for relevance, cognitive
level, and clarity. The questions were submitted to ChatGPT and Microsoft Copilot by two independent
users simultaneously. Each MCQ was entered as a separate conversation and the answers obtained were
converted to plain text format. The responses for each of the MCQs were independently reviewed by two
experienced physiologists. The correct options provided by ChatGPT and Microsoft Copilot were assessed
using the provided answers in the question bank. The first response given by each tool was considered final,
and the ‘regenerate response’ was not utilised. A score of ‘0’ indicated an incorrect answer, while a score of

‘1’ indicated a correct response.
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Accuracy assessment

Two experienced physiologists independently rated the answers based on responses ranging from 1 to 3
points (1 indicates that the answer is completely incorrect, 2 indicates that part of the answer is correct but
contains inaccurate information, and 3 indicates a correct and adequate answer). A total score (TS) greater
than 5 indicated ‘good’ responses, 3=TS=<5 indicated ‘moderate’ responses, and TS less than 3 indicated
‘pootr’ responses. In cases of discrepancy in scoring or interpretation between the two experienced

physiologists, a consensus was reached through discussion.

Prompt construction
The prompt used was "Choose the correct option for the MCQ and give an excplanation for the right answer."

Data analysis
Microsoft Excel was used for initial input of data and subsequently statistical analysis was performed using
IBM SPSS Statistics for Windows, Version 27. Pearson's correlation coefficient was used to evaluate the

associations between variables, with p<0.05 considered statistically significant.

RESULTS

A total of 50 MCQs covering various clinical conditions in endocrine and cardiovascular physiology were
assessed. ChatGPT provided the correct answers for 48 out of 50 MCQs, achieving a 96% accuracy while
Microsoft Copilot provided the correct answers for 47 out of 50 MCQs, achieving a 94% accuracy. The
difference in correct and incorrect responses between ChatGPT and Microsoft Copilot was not significant.
There is a moderate positive correlation between the scores, with a Pearson correlation coefficient of r=0.640,

which is statistically significant (p<<0.001).

There is a moderate positive correlation between the scores of ChatGPT and Microsoft Copilot in the
cardiovascular system (r=0.482, p=0.015), indicating a statistically significant similarity in performance. There
is a strong positive correlation between the scores of ChatGPT and Microsoft Copilot in the endocrine system

(£=0.891, p<0.001), suggesting a highly consistent pattern of responses between the two Al models.

Table I illustrates the various MCQs tested in this study. For MCQ 5, Microsoft Copilot chose the correct
option but did not provide an accurate explanation. For MCQs 7 and 26, both ChatGPT and Microsoft
Copilot chose the incorrect option and provided an inaccurate explanation, hence scoring 0. For MCQ 47,

Microsoft Copilot chose the incorrect option and provided an inaccurate explanation.
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Table I: Comparison of ChatGPT and Microsoft Copilot in Answering MCQs on clinical conditions

ChatGPT Microsoft Copilot
NliI(i)Q Clinical condition Answer option Acc::(;i:no;?:;wer Answer option Acc:;;?afno;?::wer
Correct/ Incorrect Accurate/ Inaccurate Correct/Incorrect Accurate/ Inaccurate
1 Brain tumour that impinges on the supraoptic Correct Accurate Correct Accurate
nucleus
2 Tumours of the somatotrophs Correct Accurate Correct Accurate
3 Diabetes i?SiP i.du.s caused by 2 craniopharyngioma at Correct Accurate Correct Accurate
the posterior pituitary stalk
4 SIADH Correct Accurate Correct Accurate
5 Conn syndrome Correct Accurate Correct Inaccurate
6 Primary hyperparathyroidism Correct Accurate Correct Accurate
7 Hypothyroidism Incorrect Inaccurate Incorrect Inaccurate
8 hypothyroidism Correct Accurate Correct Accurate
9 Short stature Correct Accurate Correct Accurate
10 Hypopituitarism Correct Accurate Correct Accurate
11 Stress Correct Accurate Correct Accurate
12 Steroid therapy Correct Accurate Correct Accurate
13 Acromegaly Correct Accurate Correct Accurate
14 Hypopituitarism Correct Accurate Correct Accurate
15 Phaeochromocytoma Correct Accurate Correct Accurate
16 Adenoma of the parathyroid gland Correct Accurate Correct Accurate
17 Hypovolemia Correct Accurate Correct Accurate
18 Cushing disease Correct Accurate Correct Accurate
19 Primary hypoparathyroidism Correct Accurate Correct Accurate
20 Graves’ disease Correct Accurate Correct Accurate
21 Graves’ disease Correct Accurate Correct Accurate
22 Addison disease Correct Accurate Correct Accurate
23 Primary hyperparathyroidism Correct Accurate Correct Accurate
24 Glucagonoma Correct Accurate Correct Accurate
25 Addison disease Correct Accurate Correct Accurate
26 Arrythmia Incorrect Inaccurate Incorrect Inaccurate
27 Heart failure Correct Accurate Correct Accurate
28 Supine hypotension Correct Accurate Correct Accurate
29 Coronary artery disease Correct Accurate Correct Accurate
30 Exercise treadmill test in diabetes mellitus Correct Accurate Correct Accurate
31 Chest discomfort Correct Accurate Correct Accurate
32 Dilated Cardiomyopathy Correct Accurate Correct Accurate
33 Paroxysmal supraventricular tachycardia (PSVT) Correct Accurate Correct Accurate
34 Atherosclerotic natrowing of the right renal artery Correct Accurate Correct Accurate
35 Carotid sinus hypersensitivity Correct Accurate Correct Accurate
36 Engorgement of the inferior vena cava Correct Accurate Correct Accurate
37 Heart catheterization Correct Accurate Correct Accurate
38 Atrial fibrillation (AF) Correct Accurate Correct Accurate
39 Chest pain Correct Accurate Correct Accurate
40 Upper GI Bleed Correct Accurate Correct Accurate
41 Exercise Correct Accurate Correct Accurate
42 Mitral Stenosis Correct Accurate Correct Accurate
43 Aotrtic regurgitation Correct Accurate Correct Accurate
44 Congestive heart failure Correct Accurate Correct Accurate
45 Complete Heatt block Correct Accurate Correct Accurate
continue
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continue
46 Aortic regurgitation Correct Accurate Correct Accurate
47 Cardiac transplantation for severe idiopathic Correct Accurate Incorrect Inaccurate
cardiomyopathy
48 Lisinopril therapy Correct Accurate Correct Accurate
49 Abdominal aorta was constricted Correct Accurate Correct Accurate
50 ACE inhibitors Correct Accurate Correct Accurate

Table II illustrates the comparative analysis of the accuracy of the responses of ChatGPT and Microsoft
Copilot to 50 MCQs. ChatGPT and Microsoft Copilot both achieved a "Good" accuracy score in 46/50
MCQs (92%).

Table II: Comparison of accuracy assessment scores between ChatGPT and Microsoft Copilot

Chat GPT Microsoft Copilot
;II(():Q Evaluator 1 Evaluator 2 Total Evaluator 1 Evaluator 2 Total
Accuracy Accuracy Score Category Accuracy Accuracy Score Category
assessment assessment (TS) assessment assessment (TS)
1 3 3 6 Good 3 3 6 Good
2 3 3 6 Good 3 3 6 Good
3 3 3 6 Good 3 3 6 Good
4 3 3 6 Good 3 3 6 Good
5 3 3 6 Good 2 2 4 Moderate
6 3 3 6 Good 3 3 6 Good
7 1 1 2 Poor 1 1 2 Poor
8 3 3 6 Good 3 3 6 Good
9 3 3 6 Good 3 3 6 Good
10 3 3 6 Good 3 3 6 Good
11 3 3 6 Good 3 3 6 Good
12 3 3 6 Good 3 3 6 Good
13 3 3 6 Good 3 3 6 Good
14 3 3 6 Good 3 3 6 Good
15 3 3 6 Good 3 3 6 Good
16 3 3 6 Good 3 3 6 Good
17 3 3 6 Good 3 3 6 Good
18 3 3 6 Good 3 3 6 Good
19 3 3 6 Good 3 3 6 Good
20 3 3 6 Good 3 3 6 Good
21 3 3 6 Good 3 3 6 Good
22 3 3 6 Good 3 3 6 Good
23 3 3 6 Good 3 3 6 Good
24 3 3 6 Good 3 3 6 Good
25 3 3 6 Good 3 3 6 Good
26 1 1 2 Poor 1 1 2 Poor
27 3 3 6 Good 3 3 6 Good
28 3 3 6 Good 3 3 6 Good
29 3 3 6 Good 3 3 6 Good
30 3 3 6 Good 3 3 6 Good
31 3 3 6 Good 3 3 6 Good
32 3 3 6 Good 3 3 6 Good
33 3 3 6 Good 3 3 6 Good
34 3 3 6 Good 3 3 6 Good
continue
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continne
35 3 3 6 Good 3 3 6 Good
36 3 3 6 Good 3 3 6 Good
37 3 3 6 Good 3 3 6 Good
38 3 3 6 Good 3 3 6 Good
39 3 3 6 Good 3 3 6 Good
40 2 2 4 Moderate 3 3 6 Good
41 3 3 6 Good 3 3 6 Good
42 2 2 4 Moderate 3 3 6 Good
43 3 3 6 Good 3 3 6 Good
44 3 3 6 Good 3 3 6 Good
45 3 3 6 Good 3 3 6 Good
46 3 3 6 Good 3 3 6 Good
47 3 3 6 Good 1 1 2 Poor
48 2 2 4 Moderate 3 3 6 Good
49 3 3 6 Good 3 3 6 Good
50 3 3 6 Good 3 3 6 Good

1- incorrect, 2- cotrect but contains inaccurate information, 3- correct and adequate answer.
A TS>5 - ‘good’ responses, 3= TS 5 - ‘moderate’ responses, and TS<3 - ‘poor” responses.

DISCUSSION

The current study compared the accuracy responses of ChatGPT, and Microsoft Copilot, in answering the
case-based clinical vignette-style physiology MCQs from widely used resources for the USMLE. To our
knowledge, this study is the first to compare the accuracy responses of two Al models, namely ChatGPT and
Microsoft Copilot, in answering the case based clinical vignette-style MCQs in endocrine and cardiac
physiology. The number of correct answers obtained by ChatGPT, and Microsoft Copilot were calculated
and the explanations provided were assessed. ChatGPT and Microsoft Copilot provided the correct answers
for 48 and 47 out of 50 MCQs, achieving a 96% and 94% accuracy respectively. In a study conducted in the
US on USMLE STEP 1 style questions ChatGPT, posted 86% accuracy across 1300 questions assessed.”
Accuracy comparisons for AMBOSS questions between ChatGPT and student based on each system showed
82% accuracy by ChatGPT and 61% by students in answering endocrinology questions. The scores obtained
by ChatGPT and Microsoft Copilot were significantly higher than the 60% required to pass the USMLE
STEP 1 exam.!® In another study, out of 100 MCQs in various disciplines of basic and clinical medical
sciences, ChatGPT obtained 74% marks in basic medical sciences.!! In answering MCQs about human
genetics and its aspects, ChatGPT scored 68.2%.!2 In the endocrinology examination, the marks obtained by
ChatGPT was 58%, and Bard obtained 58%.!3 Antaki et al reported that ChatGPT achieved 55.8% scores in
basic science questions.'* ChatGPT-3.5 and GPT-4 scored 73.4% and 83.4%, respectively in neurological
surgery (ABNS) Self-Assessment Examination 1 and demonstrated examination scores of 80.2% with
ChatGPT-3.5 and 91% with GPT-4 with text-only questions.!> GPT-4 outperformed with an 87.5% correct
response rate, while Bard and Copilot had 57.5% and 62.5% accuracy, respectively when tested on a 40-
question Advanced Life Support MCQ test by the European Resuscitation Council.'® In a neuroscience
USMLE format 200 MCQs, Claude outperformed other chatbots with 83% correct answers, GPT-4 PRO
scored 81.7%, and Copilot scored 59.5%.17 More than 90% accuracy in this study suggests that ChatGPT-4
and Microsoft Copilot can be a useful tool for MBBS students preparing for USMLE. Over the years, Al
performance has improved as large language models (LLM) are continuously updated and are able to provide

more accurate responses. A moderate positive correlation of total scores between ChatGPT and Microsoft
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Copilot indicates that as the scores from one Al model increases, the scores from the other tends to increase
as well. These results suggest a consistent scoring pattern between the two Al platforms used in the study.
For a clinical vignette MCQ) in endocrine physiology with clinical features suggestive of hypothyroidism, the
question asked about the laboratory value that would be expected to decrease after treatment. Both ChatGPT
and Microsoft Copilot chose the incorrect option (TSH) instead of the correct option (cholesterol). The Al
models focussed on the feedback axis (TSH) rather than on systemic metabolic effects. This reflects the
tendency of Al models to prioritise direct endoctine relationships rather than secondary physiological
consequences. Previous studies have found that LLMs could correctly identify isolated facts but struggled to

prioritise the most relevant answer in clinical case scenarios.8

In our study, correct answers provided by ChatGPT and Microsoft Copilot for the majority of the questions
were accompanied by accurate explanations, while incorrect answers were associated with inaccurate
explanations. ChatGPT and Microsoft Copilot were able to provide highly readable responses. However, the
explanations for two MCQs by ChatGPT and four MCQs by Microsoft Copilot were inaccurate. For two
MCQs, incorrect options were selected, and the explanations were inaccurate. There were no significant
differences between ChatGPT and Microsoft Copilot regarding the overall accuracy of their explanations,
with both being potentially useful in educational settings. This result is in line with a recent study that found
ChatGPT-4 performed better than ChatGPT-3.5 on MCQs in cardiovascular physiology.? In a study
conducted in Korea that tested the knowledge and interpretative ability of ChatGPT in a parasitology
examination, the relationship between ChatGPT’s explanations and the correctness of the answers was
statistically significant.’ In a study conducted by Rahsepar et al., ChatGPT achieved a superior performance

to Google Bard in answering questions related to lung cancer screening and prevention.?

ChatGPT and Microsoft Copilot both achieved a "Good" accuracy score in 46/50 MCQs (92%). ChatGPT
appeared to be more reliable in avoiding "Poot" responses compared to Microsoft Copilot. For all MCQs,
the accuracy scores provided by both evaluators were identical, indicating a strong inter-rater reliability.
Consistency in scoring is crucial to ensure reproducibility and objectivity.?! In MCQ 5, Microsoft Copilot

scored 2 from each evaluator (TS=4; Moderate), whereas ChatGPT scored a perfect score (TS=6; Good).

Implications for medical education
ChatGPT and Microsoft Copilot can be integrated into self-directed learning and formative assessments to
help medical students understand the clinical application of physiological concepts. They are also beneficial

in flipped classrooms and case-based learning sessions, as they provide immediate feedback and explanations.

Limitations

The limitations of our study include a small sample size of questions. The study focused solely on the USMLE
resources which may limit the generalisability of the findings to other medical examinations or licensing
examinations. Other question formats, such as ‘true or false’ questions, recall-based questions, higher-order
cognitive questions, image-based questions, or open-ended questions were not evaluated. Our study did not
categorize MCQ)s according to Bloom’s taxonomy levels. Future studies should classify items by cognitive

domain.
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Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on

a reasonable request.

CONCLUSION
The high accuracy in answering MCQs suggests that both ChatGPT and Copilot could be used as learning

tools for medical students. Both models demonstrate potential as supplementary tools in medical education.
However, to ensure the accuracy of explanations provided, medical students and medical educators should
critically evaluate the performance of ChatGPT and Microsoft Copilot on different questions formats, such
as image-based questions and data interpretation tasks, to better understand their utility in diverse educational

settings.
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