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A B S T R A C T

Large language models (LLMs) have advanced rapidly, and the release of GPT-4o introduced a natively multimodal

model capable of processing and generating text, audio, and images in near real time. These capabilities make LLMs

newly practical for virtual patient simulation, a long-standing method in health professions education. This article

argues that GPT-4o is a strong foundation for simulated patients by connecting three lines of evidence: the

demonstrated medical knowledge of contemporary LLMs, the established educational value of simulation and

standardized patients, and emerging studies of LLM-powered simulated patients. Conversational realism, the degree to

which a simulated encounter reproduces the unscripted, responsive dialogue of a real clinical interview, is central to

the educational value of these experiences, and it is precisely where earlier scripted virtual patients fell short and where

generative models excel. Early studies show that GPT-based simulated patients produce largely plausible responses

and are well received by students, and that pairing simulation with automated feedback improves clinical decision

making. Realizing this potential requires attention to fabrication, bias, and the preservation of human interaction.
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Introduction

Simulation is a foundational method in health professions education, allowing learners to develop clinical reasoning

and communication skills without risk to real patients, and a large meta-analysis has shown that technology-enhanced

simulation is consistently associated with improved knowledge, skills, and behaviors [6]. Standardized patients, actors

trained to portray clinical cases, have long been used to teach and assess history taking and communication, and their

value rests on the realism of the encounter [5]. Computer-based virtual patients extend this method with a scalability

that human actors cannot match, and they too improve learning outcomes [7]. Until recently, however, virtual patients

relied on branching scripts that constrained the dialogue and limited realism. The emergence of large language models,

and in particular GPT-4o, changes this picture by enabling open-ended, responsive conversation [1].
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Advances in Large Language Models and GPT-4o

Large language models have progressed quickly from text prediction toward systems that display substantial medical

knowledge. ChatGPT performed at or near the passing threshold of the United States Medical Licensing Examination

without domain-specific training [3], and analyses of GPT-4 documented strong performance across diagnostic and

explanatory tasks alongside explicit cautions about its limits [2]. GPT-4o, released in 2024, is described by its

developers as an omni model that accepts and generates text, audio, and images and responds to speech with latencies

approaching human conversational timing [1]. Its medical knowledge has also improved: on the Chinese National

Medical Licensing Examination, GPT-4o achieved accuracies of 84.2% and 88.2% across two examination years,

substantially exceeding GPT-4 (74.7% and 73.2%) and GPT-3.5 (approximately 50%) [4]. This combination of

stronger reasoning and native speech interaction is what makes GPT-4o notable for simulation.

Conversational Realism as the Core of Simulation Value

The educational power of a simulated encounter depends heavily on conversational realism, meaning the extent to

which the simulated patient responds naturally, unpredictably, and in character to whatever the learner asks. In

describing standardized patients, Barrows emphasized that the encounter must faithfully reproduce a real clinical

interview if it is to teach and assess clinical skills validly [5]. Scripted virtual patients, by contrast, break down when a

learner asks a question the author did not anticipate, interrupting both the illusion and the learning. Because generative

models produce fluent, contextually appropriate language on the fly, they can sustain the unscripted give and take of a

genuine history, which is the aspect of realism most relevant to communication training [7]. With GPT-4o, the addition

of real-time voice further narrows the gap between a typed exercise and a spoken clinical conversation [1].

Evidence for AI-Simulated Patients in Health Professions Education

Direct evidence for LLM-powered simulated patients is emerging and broadly encouraging, though still preliminary.

In a mixed-methods study, a GPT-powered chatbot acting as a simulated patient for history taking produced responses

that were rated plausible in 97.9% of question and answer pairs, and students reported a positive user experience (77

out of 100); notably, when learners asked questions outside the case script, the system fabricated information in 56.4%

of instances, usually offering socially desirable rather than clinically accurate replies [8]. In a randomized controlled

trial, medical students who practiced with an LLM-simulated patient and received structured, AI-generated feedback

showed significantly better clinical decision making than peers who practiced without feedback, although the sample

was small and the authors positioned the tool as a supplement to, not a replacement for, human interaction [9].

Together these studies indicate that current models are already usable for communication practice and that structured

feedback amplifies their value.

Why GPT-4o Is Well Suited to Virtual Patient Simulation

Several features make GPT-4o particularly well suited to virtual patient simulation. Its native multimodality allows

spoken history-taking practice, so learners can rehearse the verbal rhythm of a real interview rather than typing, which

better approximates the target skill [1]. Its improved medical reasoning reduces the rate of clinically implausible

responses relative to earlier models, addressing a key weakness identified in GPT-3.5-based simulated patients [4,8].

And its broad availability and comparatively low cost relative to specialized simulation infrastructure make it feasible

to give every student unlimited, on-demand practice, extending the scalability advantage that made virtual patients

attractive in the first place [7].
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Limitations and Responsible Use

These strengths do not eliminate important risks. The tendency of LLMs to generate confident but incorrect content,

observed as off-script fabrication in a simulated-patient setting [8] and cautioned against in medicine generally [2],

means that unconstrained models can portray a patient inaccurately and must be guided by careful prompting, case

grounding, and instructor oversight. Bias, data privacy, and the validity of automated assessment remain open concerns

that require governance and faculty development as generative AI is adopted [10]. Finally, the value of simulation is

partly relational: real encounters involve nonverbal cues and human rapport that a chatbot cannot fully reproduce, so

AI-simulated patients are best used to complement, not replace, standardized patients and clinical placements [9].

Conclusion

Advances in large language models, culminating for now in GPT-4o, have made conversational realism achievable at

scale in virtual patient simulation. The convergence of demonstrated medical knowledge, native voice interaction, and

a maturing evidence base for LLM-simulated patients supports GPT-4o as a strong foundation for practice

environments in health professions education. Used with appropriate safeguards and paired with structured feedback,

GPT-4o-based simulated patients can give learners abundant, realistic opportunities to practice history taking and

communication, while human interaction remains the standard these tools are designed to approach.
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