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Abstract

Objectives: To compare the performances of GPT-3.5-
turbo and GPT-4.0 for medical education.

Methods: The performances of GPT-3.5-turbo (via
Poe) and GPT-4.0 (via Microsoft 365 Copilot) were
compared in terms of medical terminology translation
(283 medical terms from six specialties), situational
judgment (30 situations in seven contexts), medical
knowledge (80 multiple choice questions and 80
clinical scenario questions), medical studies (10 case
scenarios), and clinical communication (10 case
scenarios).

Results: GPT-4.0 outperformed GPT-3.5-turbo in
accuracy in terms of medical terminology translation
(98.6% vs 91.5%), situational judgment (83.3% vs
63.3%), medical knowledge (93.8% vs 85.0% on
multiple choice questions and 82.5% vs 72.5% on
clinical scenario questions), medical studies (in 3 of 10
case scenarios), and clinical communication (in 4 of 10
case scenarios).

Conclusions: GPT-3.5-turbo and GPT-4.0 performed
reasonably well on medical knowledge and medical
studies, with GPT-4.0 performing slightly better in
medical terminology trandation, situational judgment,
and clinical communication. These results are promising
for the incorporation of large language models in
medical education. Nonetheless, overreliance should be
avoided as responses can be inaccurate or irrelevant.

Key words: Education, medical; Generative artificial
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Introduction

Generative artificial intelligence (Al) excels in producing
diverse content such as text, images, and videos.»? Large
language models, a form of generative Al, are customized
for text-based tasks such as natura language comprehension,
text generation, and language trandlation. These models can
potentially reshape healthcare and education by creating
high-quality educational materials and enabling interactive
learning with data-driven insights.>®

ChatGPT by OpenAl has demonstrated its performance
on the United States Medical Licensing Examination® and
graduate-level business and law school examinations.”®
Compared with GPT3.5-turbo, GPT-4.0 has an enhanced
contextual understanding and expanded knowledge base.®
GPT s utilities for answering physicians questions,*® making
diagnoses,*? assisting triage,®® and trandating language'**®
have been eval uated.

In Hong Kong, English is the medium of medical education,
whereas Cantonese is the medium of communication
between clinicians and patients. It is important to assess the
accuracy of GPT in multilingual settings before its potential
integration into medical education and clinica practice. This
study aimed to compare the performances of GPT-3.5-turbo
and GPT-4.0 for medical education.
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M ethods

The performances of GPT-3.5-turbo (via Poe) and GPT-
4.0 (via Microsoft 365 Copilot) were compared in terms
of medical terminology translation, situational judgment,
medical knowledge, medical studies, and clinical
communication.

For medical terminology translation, we used 283
terminologies from six speciaties: ophthamology (n=183),
general medicine (n=20), genera surgery (n=20), obstetrics
and gynecology (n=20), pediatrics (n=20), and psychiatry
(n=20) from the Medical Audio Glossary* of the Faculty of
Medicine at the Chinese University of Hong Kong, using the
prompt “Help me trandate the following medical terms into
Hong Kong Chinese.”

For situational judgment, 30 questions in seven contexts
from the University Clinica Aptitude Test” were used for
ethical decision making. Each question had four options. A
(very important/appropriate), B (important/appropriate), C
(of minor importance/inappropriate but not awful), and D (not
important/very inappropriate).

For medical knowledge, 80 multiple choice questions
(MCQs) from Robbins and Cotran Review of Pathology
(fourth edition)*® and 80 clinical scenario questions from
Surgical Recall (eighth edition)®® were used.

For medical studies, five cases related to the role of Al in
medicine and five cases related to textbook recommendations,
note-taking tools, preparation for clinical rotations, and
clinica skillswere used.

For clinical communication, 10 cases from the Practical
Assessment of Clinical Examination Skills from the
Membership of the Royal Colleges of Physicians®# of
the United Kingdom were used. Information and scenarios
involving a doctor and a patient were input. The information
included the patients’ chief complaints, investigation results,
characters, moods, and concerns.

Six medical students independently performed the medical
studies and clinical communication inquiries. Responses
were evaluated based on the modified Al-DISCERN
criteria®? in terms of technical, clinical, and societal
perspectives on a 5-point Likert scale ranging from 1 to 5.
Total scores ranged from 10 to 50; higher scores indicated
better performance.

The performances of GPT-3.5-turbo and GPT-4.0 were
compared using the Mann-Whitney U test. Statistical
analyses were performed using SPSS (Windows version
19.0; IBM Corp, Armonk [NY], USA). A p vaue of <0.05
was considered statistically significant.
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Results

For medical terminology translation, the accuracy was
91.5% (259/283) [95% confidence interval (Cl1)=88.4%-
94.9%] for GPT-3.5-turbo and 98.6% (279/283) [95%
Cl1=97.0%-99.9%)] for GPT-4.0. Most inaccuracies were due
to a lack of context; for example, ‘floaters’ was translated as
EEFEYD, ‘tunnel surgery” as ‘FEZE T, and ‘synechia’ as
TRGZE or ‘MEFLAGZ’. GPT-3.5-turbo falsely translated ‘slit
lamp’ as ‘#& 5% and ‘nephroblastoma (Wilm’s tumor)’ as
‘BfffiE’, whereas GPT-4.0 falsely translated ‘scotomas’ as
FREFELIE’ instead of ‘EEL,HEY (Table 1).

For situational judgment, the accuracy was 63.3% (19/30)
[95% CI1=46.1%-80.5%] for GPT-3.5-turbo and 83.3%
(25/30) [95% CI=70.0%-96.6%] for GPT-4.0. Among the
inaccurate answers, GPT-3.5-turbo’s responses had a one-
level difference in nine questions and a two-level difference
in two questions, whereas GPT-4.0's responses had a one-
level difference in in five questions only.

For medical knowledge, the accuracy of the MCQs was
85.0% (68/80) [95% CI=77.2%-92.8%)] for GPT-3.5-turbo
and 93.8% (75/80) [95% CI1=88.4%-99.0%] for GPT-4.0.
GPT-4.0 outperformed GPT-3.5-turbo on eight questions,
whereas GPT-3.5-turbo outperformed GPT-4.0 on one
question. Additionally, the accuracy of the clinical scenario
guestions was 72.5% (58/80) [95% CIl=62.7%-82.3%] for
GPT-3.5-turbo and 82.5% (66/80) [95% Cl=74.2%-90.8%)]
for GPT-4.0. GPT-4.0 outperformed GPT-3.5-turbo on 13
guestions, whereas GPT-3.5-turbo outperformed GPT-4.0
on five questions. Notably, both chatbots made the same
mistake by wrongly diagnosing inner thigh pain as meragia
paresthetica (which causes outer thigh pain).

For medical studies inquiry, in the five cases related to the
role of Al in medicine, the mean AI-DISCERN scores were
47.3 for GPT-3.5-turbo and 48.2 for GPT-4.0 (Table 2). Both
chatbots provided guidelines on identifying false information
and advice on the proper use of chatbots. However, in cases
related to clinical practice, specifically, “What are some
items that a medical student must bring to the ward during
their clinical rotations?’, GPT-3.5-turbo accurately answered
a stethoscope and white coat, whereas GPT-4.0 failed to do
s0. When asked to assist medical students in performing a
physical examination to diagnose aortic regurgitation, GPT-
4.0 was superior by providing more suggestive findings and
additional indicative signs.

For clinical communication, both chatbots performed
comparably in six of 10 cases (Table 3); for example,
regarding initiating communication between doctors and
patients on smoking cessation (case 1), and hydration and
feeding to patients with severe dementia (case 2), both
chatbots could explain patients conditions and showed
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Table 1. Translation errors made by GPT-3.5-turbo and/or GPT-4.0, together with their correct answers.
Medical terminology GPT-3.5-turbo GPT-4 Correct answer
Ophthalmology
Candiculitis TREESE* RINE R RINE R
Chalazion (internal hordeolum) ZRMifE M BohifE (IpigehE) (AE)
Cone [ * Bkl zkaiEaliiol
Cycloplegia FEAR AL R LB * IR AIL iy
Dacryostenosis IRFERAZE REPAE RERAE
Electroretinography B A RS FA AR B [ FA AR B [
Epicanthus P MEE R NEE K
Epiphora TR HRIR R (RKiEZ)
Epiretinal membrane I et A A B i e A A B i e
Episcleritis AL RS RIS
Floaters ftazy/Al FRIBOE FRASCAE
Hemorrhage, petechial FBE s atautil PR
Lidlag AR T AR B AR E TG B
Limbus AR A+ paelinte AR (AR
Pilocarpine hydrochloride AR ERRUCRE R AT MEEILEY) (ERZEW)
Rod PR TR AR Gkl
Slit lamp et ARG ARG
Scotoma B R HREF AR MERG, B
Supraorbital il fE - ARAE +
Sympathetic ophthalmia AR EARSE RIRKMERR RIRKMERR S
Synechia upll it £l ST REE
General Medicine
Dystrophy (dystrophia) Es e MABERRT BERAR
General Surgery
Continent cutaneous urinary diversion AR R PRE T RT3 B2 PRI B AT RT3 B2 PRI B Tk
L aparotomy HE et 4l T HIRE Tl =)
Tunnel surgery RE i REE it %S &7 S E T
Pediatrics
Immotile ciliasyndrome i ESVh i A BB AEIEIART BB AEIEIART
Nephroblastoma (Wilm's tumor) B OERE = ssllinb B ARRRE B R AR

Anatomical translation error

i Literal translation error

empathy and understanding. In four cases, GPT-4.0
outperformed GPT-3.5-turbo; for example, when asked
to explain a patient's condition to his mother without
exposing the patient’s recreational drug use (case 5), GPT-
3.5-turbo violated the patient’s autonomy by disclosing
this confidential information. Both chatbots fell short in
understanding human emotions. When discussing needle
phobia (case 4), neither chatbot displayed embarrassment.
Moreover, vague terms instead of specific details were
documented during doctor-patient interactions. For instance,
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both chatbots merely mentioned ‘various treatment options’
to patients with HIV (case 8) without further elaboration.

Discussion

GPT-4.0 outperformed GPT-3.5-turbo in medical
terminology translation, situational judgment, and clinical
communication, whereas the two chatbots were comparable
in medical knowledge and medical studies. Both chatbots
have shown high accuracy in trandating medical English to
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Table 2. GPT-3.5-turbo and GPT-4.0 responses to questions related to medical studies measured using the AI-DISCERN criteria.

examination?

Question Al-DISCERN score* p Value
GPT-3.5-turbo GPT-4

Question related to the role of Al in medicine
Asamedical student, how should | use ChatGPT? 49.67+0.82 42.67+6.53 0.03
Asamedical student, how can | identify false information generated by ChatGPT? Can you provide a 49.67+0.82 50.00+0.00 0.69
stepwise approach for me please?
What is the correct attitude for medical students who use ChatGPT in their medical studies? 50.00£0.00 49.671+0.82 0.69
How should medical doctorsintegrate Al in their practice? 38.00+3.35 49.00+2.45 0.01
| am amedica student. The medical recommendations provided by ChatGPT and the doctor that | am 49.33+1.03 49.671+0.82 0.69
attached to are different. What should | do?

Question related to medical practices
Which book should first-year medical students read to prepare for their surgical ward attachment? 41.00+6.54 35.6716.12 0.23
Which note-taking tool should amedical student use? Can you recommend one for me? 40.67+2.07 40.33+3.44 0.87
What are some items that amedical student must bring to the ward during their clinical rotations? 46.00+2.83 17.00%4.69 0.01
| am amedical student. How can | use Copilot to initiate Objective Structured Clinical Examination 26.3415.28 38.00+4.20 0.01
history-taking practice?
| am amedical student. How do | know that a patient has aortic regurgitation from a physical 35.67+1.51 41.67+4.27 0.02

* Data are presented as meanz+standard deviation

Table 3. GPT-3.5-turbo and GPT-4.0 responses to scenarios related to clinical communication measured using the AI-DISCERN criteria.

Case scenario Al-DISCERN score* p Value
GPT-3.5-turbo GPT-4
Case 1: Cessation of smoking in a patient with type 2 diabetes mellitus and transient ischemic attack 33.331+4.32 34.00+1.26 0.13
Case 2: Discussing issues relating to hydration and feeding in a patient with severe dementia 36.671+4.32 40.33+2.94 0.13
Case 3: Explaining an error to a patient 38.30+2.34 40.00t253 0.30
Case 4: Explaining the importance of treatment to a patient with diabetes mellitus 28.671+1.63 31.33+1.63 0.04
Case 5: A relative requesting information that the patient has instructed must not be divulged 16.831+2.04 36.33+2.34 0.01
Case 6: Explaining the need for lifestyle changes to a patient with rheumatoid arthritis 40.67+5.16 40.67t£3.72 0.81
Case 7: Explain the delay in diagnosis of multiple myeloma 37.30+3.50 42.33+3.44 0.04
Case 8: Explaining newly diagnosed HIV in asexual partner 36.00+3.35 42.67+2.73 0.02
Case 9: Discussing valid complaints from a patient with unresolved acute pyel onephritis who wishes to 36.00+253 39.33+242 0.07
discharge herself
Case 10: Discussing further management of a serioudly ill patient 35.33+6.89 31.00+1.67 0.34

* Data are presented as meanzstandard deviation

Spanish,® Japanese,®® and Chinese.?® For trandation into
Hong Kong Chinese, both chatbots had an overall accuracy
of 290%, indicating their potential role in facilitating doctor-
patient communication. Nevertheless, both chatbots failed
to provide context-aware trandation of some terminologies
(eg, ‘tunnel surgery’ was translated as ‘FEZEFfii" rather
than ‘B & &9E F1I7), even though the prompt already
clarified the request for medical terms. Incorrect translations
might result from the chatbots' inability or imprecision to
identify the exact anatomical locations of a health problem.
For example, GPT-3.5-turbo falsely translated ‘canaliculitis’
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as ‘JR¥ENR’ rather than JR/NEK’, whereas GPT-4.0
falsely translated ‘synechia’ as ‘BEFLAGZ rather than ‘4L
fEURGZE . Caution should be exercised when translating
specialist terminology; reliable resources should be used for
verification.

GPT-4.0 outperformed GPT-3.5-turbo in situational
judgment, probably because of GPT-4.0's expanded
knowledge base with enhanced contextual understanding.’*2
Although GPT-3.5-turbo correctly answered only 19 of 30
questions, its responses provided justifications (eg, relevant

HKJOphthalmol & Vol.29 No.I



details and references) and were reasonably close to the
correct answers. Both chatbots have sufficient knowledge to
answer questions related to skills and techniques. However,
GPT-3.5-turbo performed worse in scenarios requiring
human rationale and fegling, whereas GPT-4.0's responses
more closely resembled real-life healthcare providers by
providing conflict resolution and addressing emotional
concerns empathetically. Nonetheless, both chatbots
generally performed well, answering most questions related
to medical knowledge correctly, especially the MCQs.
Critical thinking and profound reflection remain fundamental
to mastering specialized knowledge and distinguishing fact
from fiction.

Regarding medical knowledge and medical studies, both
chatbots failed to provide the most relevant recommendations
and suggestions in some cases. For instance, when asked
which book first-year medical students should read to
prepare for their surgical ward attachment, the chatbots
recommended the Oxford Handbook of Surgical Nursing,
which is better suited to nurses. Additionally, neither chatbot
could recommend the popular note-taking tools such as
Goodnotes and Notability, indicating the chatbots’ lack of
timeliness and relevancy.

Regarding clinical communication, GPT-4.0 was superior
to GPT-3.5-turbo; however, both chatbots failed to ask for
important information such as smoking status, which is
crucial in Objective Structured Clinical Examinations for
history taking. The current Al settings prevent the chatbots
from appreciating and expressing non-verbal communication
in the forms of body language, speech patterns, and facia
expressions. Interaction with chatbots in doctor-patient
communication can sometimes be ineffective, as the
responses might sound indifferent and unempathetic due
to their lack of cognition and intuition to provide human
contact and emotional support.®

Medical studentsincreasingly use GPT to acquire specialized
knowledge®*2 and prepare for examinations®3 and
Objective Structured Clinical Examinations practices.®%
Use of GPTs in medical education needs further evaluation
for their complexity, ethical and legal responsibilities, and
impact on human lives. Previous studies have demonstrated
the potential of GPTs to reshape medical education,*® but
none was conducted in multilingual settings. Our study
found that both chatbots are reliable and can provide well-
organized output with relevant details and references for
verification. However, for more advanced interactions such
as initiating conversation in role play, both chatbots fell
short in addressing real-life non-verbal communication. In
the real world, patients might exhibit atypical symptoms
that are not included in textbook descriptions. Therefore,

HKJOphthalmol & Vol.29 No.|
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virtual exposure to diverse patient personalities should be
supplemented with real clinical experience. It is imperative
that medical students understand what scenarios chatbots can
be a valid auxiliary tool and when overreliance should be
avoided, asit might lead to misuse or adverse consequences.

There were severa limitations to our study. Only six medical
students were involved, which is not representative of all
medical students. Nevertheless, all questions were selected
based on necessity and were agreed upon unanimously. A
sample size calculation was not performed due to a lack
of consensus or formula to define the validity of chatbot
responses. However, the sample size is comparable to that
in other studies.3* Evaluation guidelines were strictly
followed, ensuring fair and justified interpretation and
comparison.

Concluson

GPT-3.5-turbo and GPT-4.0 performed reasonably well
on medical knowledge and medica studies, with GPT-4.0
performing slightly better in medical terminology translation,
situational judgment, and clinical communication. These
results are promising for the incorporation of large language
models in medical education. Nonetheless, vigilance should
be maintained regarding the authenticity and accuracy
of chatbot outputs. Future chatbots might be trained on
broader sources for more context-relevant outputs and more
advanced logic and empathy for real-world situations.
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