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Abstract

Background: Standardized patients (SPs) have been crucial in medical education, offering realistic patient interactions to
students. Despite their benefits, SP training is resource-intensive, and access can be limited. Advances in artificial intelligence,
particularly with large language models like ChatGPT, present new opportunities for virtual SPs, potentially addressing these
limitations.

Objective: To assess medical students' perceptions and experiences of using ChatGPT as a standardized patient (SP) and to
evaluate ChatGPT’s effectiveness in performing as a virtual SP in a medical school setting.

Methods: This qualitative study, approved by the AUA Institutional Review Board (IRB), involved eleven medical student
volunteers (5 females, 6 males, aged 20-32) from the American University of Antigua (AUA) College of Medicine. Students
were observed during a live role-play, interacting with ChatGPT as an SP using a predetermined prompt. A structured
15-question survey was administered before and after the interaction. Thematic analysis was conducted on the transcribed and
coded responses, with inductive category formation.

Results: Thematic analysis identified key themes pre-interaction including: technology limitations (e.g., prompt engineering
difficulties), learning efficacy (e.g., potential for personalized learning, reduced interview stress), verisimilitude (e.g., absence of
visual cues), and trust (e.g., concerns about AI accuracy). Post-interaction, students noted improvements in prompt engineering,
some alignment issues (e.g., limited responses on sensitive topics), maintained learning efficacy (e.g., convenience, repetition),
and continued verisimilitude challenges (e.g., lack of empathy and non-verbal cues). No significant trust issues were reported
post-interaction. Despite some limitations, students found ChatGPT a valuable supplement to traditional SPs, enhancing practice
flexibility and diagnostic skills.

Conclusions: ChatGPT can effectively augment traditional SPs in medical education, offering accessible, flexible practice
opportunities. However, it cannot fully replace human SPs due to limitations in verisimilitude and prompt engineering
challenges. Integrating prompt engineering into medical curricula and continuous advancements in artificial intelligence (AI) are
recommended to enhance the utility of virtual SPs.
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Abstract
Background:  Standardized patients (SPs) have been crucial in medical education, offering realistic
patient interactions to students. Despite their benefits, SP training is resource-intensive, and access
can  be  limited.  Advances  in  artificial  intelligence,  particularly  with  large  language  models  like
ChatGPT, present new opportunities for virtual SPs, potentially addressing these limitations.
Objective:  To  assess  medical  students'  perceptions  and  experiences  of  using  ChatGPT  as  a
standardized patient (SP) and to evaluate ChatGPT’s effectiveness in performing as a virtual SP in a
medical school setting.
Methods:  This qualitative study, approved by the AUA Institutional Review Board (IRB), involved
eleven medical student volunteers (5 females, 6 males, aged 20-32) from the American University of
Antigua (AUA) College of Medicine. Students were observed during a live role-play, interacting
with  ChatGPT  as  an  SP using  a  predetermined  prompt.  A structured  15-question  survey  was
administered before and after the interaction. Thematic analysis was conducted on the transcribed
and coded responses, with inductive category formation.
Results:  Thematic analysis identified key themes pre-interaction including: technology limitations
(e.g.,  prompt engineering difficulties), learning efficacy (e.g.,  potential  for personalized learning,
reduced interview stress), verisimilitude (e.g., absence of visual cues), and trust (e.g., concerns about
AI accuracy). Post-interaction, students noted improvements in prompt engineering, some alignment
issues (e.g., limited responses on sensitive topics), maintained learning efficacy (e.g., convenience,
repetition), and continued verisimilitude challenges (e.g., lack of empathy and non-verbal cues). No
significant  trust  issues  were  reported  post-interaction.  Despite  some  limitations,  students  found
ChatGPT a valuable supplement  to  traditional  SPs,  enhancing practice  flexibility  and diagnostic
skills.
Conclusions:  ChatGPT can  effectively  augment  traditional  SPs  in  medical  education,  offering
accessible,  flexible  practice  opportunities.  However,  it  cannot  fully  replace  human  SPs  due  to
limitations in verisimilitude and prompt engineering challenges. Integrating prompt engineering into
medical curricula and continuous advancements in artificial intelligence (AI) are recommended to
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enhance the utility of virtual SPs.
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Introduction: SPs have been a cornerstone of medical education since the 1960s  [1]. They offer
students  an  immersive,  real-world  experience.  Cleland  et  al.  found  them  superior  for  teaching
consultation  skills  compared to  traditional  methods and Flanagan and Cummings found medical
students who had trained with SPs had increased confidence and competency compared to students
trained using other modalities [1,2]. 
Despite the demonstrated utility of SPs in medical education, there are often inadequate opportunities
for students to interact with SPs. Training of SPs is time-consuming and costly  [1]. With a large
cohort of undergraduate students, sessions with SPs are often limited in number, and in some cases,
not available at all.
In the 21st century, virtual SPs have emerged. These are computer programs that simulate specific
illnesses and respond to learner inputs [3]. They have become invaluable tools in both teaching and
assessment. However, their development also requires significant resources, making it challenging
for institutions without robust educational technology support departments [4].
As the field of AI has advanced, the potential for its application in medical education has expanded.
Large  Language  Models  (LLMs),  such  as  ChatGPT  (OpenAI,  San  Francisco  CA),  have
revolutionized natural  language processing.  These sophisticated  neural  networks,  trained on vast
amounts of internet data, are adept at predicting subsequent words in a sequence  [5]. ChatGPT, a
chatbot  based  on  the  GPT-3.5  model,  has  an  enormous  175  billion  parameters  and  displays  a
remarkable  capacity  for  understanding  and  reasoning,  bordering  on  human-like  proficiency  [6].
Since  its  introduction  in  November  2022,  sectors  spanning  from history  to  entertainment  have
rapidly adopted the LLM [7].
This  advancement  in  AI  has  led  to  the  development  of  virtual  standardized  patient  chatbots.  A
number of major educational material suppliers and specialized companies are offering chatbot SPs,
based on LLMs capable of natural language interactions, for students to practice clinical skills. One
example  is  Oscer,  which can present  over  200 virtual  patient  conditions  and boasts  above 90%
accuracy in symptomology [8]. Similarly, the University of Texas Medical Branch makes use of an
AI agent termed Virti, which they use to conduct virtual Observed Structured Clinical Examinations
(OSCEs) with medical students [9].
However, for this new generation of virtual patients there is again considerable time and resources
required  for  the  company or  institution  to  develop  the  program and train  the  LLM on specific
datasets and student access can be limited by cost and/or locality [4].
The debut of ChatGPT sparked inquiries into its potential as a standardized patient. Liu et al. crafted
ten medical histories with ChatGPT, which were then vetted by experienced physicians. Their results
highlight  ChatGPT’s  promise  in  clinical  education,  though some responses  may come across  as
robotic [10]. Suarez et.al. gathered dental student’s feedback after interacting with an AI chatbot. The
majority  found  the  experience  valuable,  especially  those  who  made  a  correct  diagnosis.  This
underscores the potential of integrating AI into health sciences training [11].
Weidener et al. emphasized the growing consensus on incorporating AI into medical education. Their
study  indicated  the  importance  of  both  practical  and  technological  skills  for  leveraging  AI  in
medicine [12]. Similarly, Jowsey et al have recommended adoption of AI into medical education as a
way of preparing future physicians for the reality of modern practice [13].
We were aware that SPs at our school, AUA, were in limited supply and we had received a number
of comments to the effect that SPs were effective, but students would like greater access to them.
Some students in fact had no access during their course, depending on which cohort they were part
of. 
One of our study's aims was to assess medical student’s perceptions and experience of the use of AI
in medicine and to gain and understanding of their perceptions of AI before and after interaction with
ChatGPT performing  the  role  of  an  SP.  A second  aim  was  to  assess,  by  observation,  whether
ChatGPT could perform adequately in the role of a virtual SP in a medical school. Our investigation
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therefore focused on the following research questions:
1. How do students perceive the effectiveness of ChatGPT compared to traditional SPs in medical
training scenarios?
2. To what extent can ChatGPT function effectively as a virtual SP in medical education?
To inform our research, we conducted a qualitative study with student volunteers, surveying them
before and after interacting with ChatGPT. Using a few-shot approach (i.e. limited pretraining of the
LLM about the expected output), we defined ChatGPT’s role, setting clear expectations, such as not
revealing the simulated disease.
Our findings suggest that ChatGPT can complement traditional SPs, especially when access to SPs is
limited, but cannot fully substitute in this role. 
Methods: This  study  was  given  expedited  approval  by  the  AUA IRB.  Eleven  medical  student
volunteers enrolled in the MD course at AUA were recruited via a campus-wide email. Students were
5 female and 6 males, ages ranging from 20-32 years, comprising students from both 1st and 2nd year
of the basic sciences course section of the MD program.  Participants were explicitly informed that
their  involvement  in  the  research  was  completely  voluntary.  They  were  also  assured  that  their
responses would remain confidential and anonymous and all participants signed informed consent
agreements.
Students were given access to ChatGPT version 4 accounts, the most recent available at the time of
the  study.  Students  were  observed  during  a  live  role-play,  in  which  a  student  inputted  a
predetermined prompt, provided by the study authors, into ChatGPT. The prompt directed the LLM
to present as a patient with a neurological condition (Figure 1.).
Figure 1. Prompt used in ChatGPT role play.
The  student,  in  the  role  of  physician,  then  interviewed  the  ChatGPT and  attempted  to  make  a
differential diagnosis (Figure 2.).
Figure 2. Screenshot example of ChatGPT SP interaction. 
The role play was conducted verbally, as a voice control extension added to the ChatGPT accounts
allowed  natural  language  conversation  between  the  student  and  the  LLM  [14].  A  structured
questionnaire consisting of 15 open-ended questions was administered before and after interaction
with ChatGPT in the role of an SP. Students were asked about specific elements of their interaction
and interviews were conducted in person by faculty team members. (Multimedia Appendix 1.). 
Thematic Analysis:
The results of the students’ group work were recorded, transcribed, and coded by three different
authors (JC, TK, RR). Following discussions in regular meetings, findings were summarized, and a
category system consisting of main and subcategories, according to Mayring’s qualitative content
analysis, was agreed upon [15]. 
Selected  text  passages  were  used  as  quotations  to  illustrate  each  category.  Inductive  category
formation was performed to reduce the content of the material to its essentials (bottom-up process). 
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Results: 
The thematic analysis of student feedback prior to interaction with ChatGPT as an SP identified
several key themes and subthemes (Table 1.). Under the theme of technology limitations, students
noted challenges with prompt engineering, such as difficulty in asking effective questions, because
the AI could not roleplay a physical examination. In terms of learning efficacy, students mentioned
the potential for personalized learning materials, grammatical assistance, and the ability for repeated
practice without the constraints of limited SP availability. Additionally, some students highlighted the
potential for increased convenience, as they could practice as often and whenever they wanted. A
potential reduction in SP interview stress was also seen as a benefit of increase virtual practice.
However, under the theme of verisimilitude, students expressed concerns about the absence of visual
cues and rapport, which are important in real patient interactions. Finally, trust issues were raised
regarding the accuracy of the LLMs output.

Table 1. Thematic analysis of student feedback pre-interaction with ChatGPT SP.

Themes and Subthemes Representative Quotations

Theme 1. Technology Limitations 
Prompt engineering “The  challenges  might  be  just  asking  the

right questions, because it's an AI you can't
ask them to do physical examinations”

Theme 2. Learning Efficacy
Personalized Learning materials “Triple checking work and not only getting

the  right  answer,  but  getting  explanations
for the right answer and then why the wrong
answer is wrong”

Grammatical assistance  “It would be helpful because English is not
my first language”

Repetition “There's usually 10 medical students to one
patient, and sometimes you're fighting over
each  other  to  get  the  interview,  so  this
allows us to get more repetitions”

Depth of medical knowledge “The sky's the limit with regards to what we
can practice”

Interview stress/anxiety “It  will  kind  of  be  a  bit  more  stress  free
because  you  know  you're  talking  to  a
computer rather than an actual patient”

Convenience “Be able to practice it as much as I want, as
often as I want and any time I want”

Theme 3. Verisimilitude
Absence of visual cues “You  have  to  figure  out  ways  to  ask  the

question without the visual cues”
Absence of rapport/empathy “Building  the  communication  and  the

relationship with your patient is important”
Theme 4. Trust
Inaccurate output “One  incident  was  in  the  small  group

activity, where it gave us the wrong answer”
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Following  interaction  with  ChatGPT,  the  thematic  analysis  of  student  feedback  revealed  some
changes in perceptions (Table 2.). While technology limitations were still noted, students mentioned
they  had  learnt  to  improve  the  output  from ChatGPT by  tailoring  prompts.  They  also  reported
alignment issues, such as ChatGPT not providing information on sensitive topics like patient sexual
history. Learning efficacy remained a significant theme, with students appreciating the convenience
and repetition benefits. They found the ability to practice history taking without stress and receive
feedback useful for skill  development.  However,  verisimilitude issues persisted as a theme, with
students noting the absence of visual and tonal cues, and the lack of rapport and empathy, all of
which impacted the effectiveness of the patient interview and the ability to make a diagnosis. Some
students experienced information overload, feeling that ChatGPT provided more information than a
real patient would.

Table 2. Thematic analysis of student feedback post-interaction with ChatGPT SP.
Themes and Subthemes Representative Quotations

Theme 1.  Technology Limitations
Prompt engineering “You could put in the prompt that you want

to tailor the responses you want to get back”
Alignment “When  I  asked  like  about  sexual  history,

they were not able to give information”
Theme 2. Learning Efficacy
Convenience “Having  ChatGPT  to  practice  history

whenever  we  want,  I  think  that's  the
improvement”

Repetition “You are able to have a lot more repetitions
than you are in lab”

Interview stress/anxiety “Since it's a computer, it's not real. I had less
anxiety”

Feedback “I can ask “hey, how did you think I did?””
Skills development “It  highlighted  the  importance  of  on-the-

spot  thinking  and  memory  recall  in  a
medical scenario”

Overall Enhanced learning “It's going to make you sharper. You know,
you're probably going to be ahead of your
peers, you're going to be able to answer a
patient  in  a  better,  more  detailed  manner.
Give them a better treatment or care plan” 

Theme 3. Verisimilitude
Absence of visual cues “For the standardized patient you physically

see them. You can see if they're in pain, they
don't have to explain where they are in pain”

Absence of tonal cues “ChatGPT had the same tone, even if it was
saying something sad”

Absence of rapport/empathy “It  takes  away  the  personal  connection
between the doctor and the patient”

Information Overload “It felt like it was offering more information
than a regular patient would”
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Discussion: 
Principle Findings: This study investigated the use of ChatGPT as an SP by qualitative analysis of
students' responses to a questionnaire pre-interaction and post-interaction with ChatGPT performing
the role of SP.  Students overall  were positive about  the potential  for ChatGPT to augment their
clinical  skills  via  this  method,  echoing  the  results  of  other  studies  [16–18].  Thematic  analysis
provided insights  into  student  perceptions.  Major  themes  identified  were  technology limitations,
learning  efficacy  and  verisimilitude.  Our  results  suggest  that  the  current  version  of  ChatGPT
(ChatGPT version 4 at time of this study) can function effectively as an augmentation to traditional
SPs, but cannot fully substitute for SPs.
The technological limitations of LLMs in the context of SP exercises were both anticipated and
confirmed in our study. The subtheme of prompt engineering was particularly important. Students
were aware of the importance of correctly worded prompts before the exercise, and post-interaction
interviews indicate students were using a trial-and-error approach to prompt engineering to improve
the output. The importance of prompt engineering has been noted in previous studies [16,19,20]. Our
results suggest instruction in prompt engineering should form part of medical curricula which are
incorporating virtual SPs in future and should also be part of a more general integration of AI into
medical curricula. 
The post-interaction interviews also revealed an additional subtheme of alignment. Alignment refers
to the problem of ensuring that AI acts in accordance with human intentions and human values [21].
Students noted that the LLM did not provide a response when asking about a patient's sexual history,
a standard question in any medical consultation. Ensuring ChatGPT does not output material which
could be considered offensive under societal norms is a component of alignment [22]. However, our
results demonstrate an “alignment tax”, in that the model becomes less useful due to constraints
imposed by the alignment. The development of LLMs designed specifically for medical education
may overcome this issue [23].
Learning efficacy was  also  a  major  theme identified  in  this  study.  Important  subthemes  in  this
category were repetition and convenience. Students noted the benefits of having access to ChatGPT
for practice at any time or place and having virtually unlimited ability to repeat the exercises. As
mentioned earlier, access to SPs is limited in many medical schools [10].The ability to augment this
shortfall with a virtual SP may be a positive option for many medical students and medical schools.
Interestingly, some students expressed that they experienced considerable anxiety as much as a day
before they were scheduled to interact with an SP, even though they were aware that the SP was not a
real patient. The ability to practice with an LLM, like ChatGPT, was seen as beneficial,  because
students could develop questioning techniques to a point where even during the session with a real
SP they could still perform well. 
Some differences between pre-interaction and post-interaction in terms of subthemes were evident
under  the major  theme of  learning efficacy.  Before the exercise students  were focused more on
anticipated  or  previous  experiences  of  the use  of  LLMs for  personalized  learning materials,  for
example, developing mnemonics, practice questions or flashcards. This reflects the experience of
other medical students  [24]. Responses following the exercise were focused on diagnostic patient
interaction skills. This is to be expected as students now had actual experience of ChatGPT in this
role and knew this was to be the focus of our study. 
Verisimilitude was a major theme in both pre-interaction and post-interaction responses. All students
mentioned this as a limiting factor. Absence of facial cues, changes in tone, or body language and an
inability  to  develop  rapport  were  all  seen  as  drawbacks  of  the  virtual  SP.  Some  students  also
mentioned this impacted their role as physician. For example, a student physician leaning in to the
patient  to  show interest,  or  other  types  of  body language,  was redundant  in  the  exercise.  Other
studies  have  also  highlighted  that  the  output  from ChatGPT cannot  replicate  the  true  stimuli  a
physician relies on in a patient visit  [20,25,26]. We note virtual patients are developing rapidly, so
issues  with  verisimilitude  may  be  overcome  in  future,  although  it  may  take  some  time  before
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ChatGPT, specifically, is able to incorporate a visual or physical layer.
Trust  as  a  theme was  evident  in  pre-interview responses,  but  had  disappeared  in  post-interview
responses. We note that our faculty team, consisting of clinicians and PhD-qualified members, did
not notice any “hallucinations” in output, despite multiple repetitions of the exercise. Yanagita et al.
recently found high quality illness scripts, used for improving medical student’s clinical reasoning,
could  be  generated  by  ChatGPT with  relatively  few errors  [27].  Magalhaes  et  al.  also  found a
majority of students trusted ChatGPT’s output [17].  
Nevertheless,  even  a  single  error  in  ChatGPT output,  given  multiple  healthcare  providers  may
receive the same output, could affect many patients. It is therefore imperative that the veracity of AI
output  be  thoroughly  tested  before  it  is  fully  integrated  into  healthcare  and  medical  education
settings. 
Other  subthemes  for  learning  efficacy  evident  post-interaction  were  feedback  and  information
overload. Our prompt included a direction for ChatGPT to provide feedback on how students could
improve their performance. We note it was necessary to revise the prompt several times during the
study, as initially it only provided positive feedback, which did not help in identifying areas for
improvement.  Responses  under the information overload subtheme suggested students  found the
LLM tended to provide more information in regard to a given question than perhaps a real patient or
SP would. This presumably related to the depth of medical knowledge of the LLM, but should be
considered in further iterations of this exercise. It may be possible to refine the prompt to reduce this
effect.
Overall, in terms of its performance as a virtual SP, most students were positive about ChatGPT's
potential. Post-interviews reflected this sentiment, and our observations confirmed its capability in
this role. Minimal errors were detected in its outputs, and although there was some response latency
(gap of a few seconds), it was negligible. The overall interaction felt natural, and well-engineered
prompts enhanced its utility by allowing for tasks like providing laboratory reports and feedback. 
Study Limitations: This study had a small sample size, making it difficult to conduct any statistical
analysis. However, we note this was a qualitative exploratory study only, intended to establish if
ChatGPT could perform the role of SP and to gain a qualitative view of student user’s perceptions.
Future  studies  will  involve  a  much  larger  sample  size,  allowing  for  quantitative,  as  well  as
qualitative, data to be obtained. A second potential limitation was ascertainment bias. It is possible
students interested in technology in general, and ChatGPT in particular, were drawn to volunteer for
the study, leading to skewed results. Indeed, many of the students appeared to be “early adopters” of
technology judging from interview comments. More careful vetting and a larger sample size may
help to overcome this issue in future studies.  
Conclusions: This  study  found  ChatGPT  to  be  an  effective  supplement,  though  not  a  full
replacement, to traditional SPs. Students and faculty appreciated its potential, noting benefits like
flexible  practice times,  reduced stress,  and improved diagnostic  skills.  Some shortcomings were
noted, including the need for effective prompt engineering and the lack of non-verbal cues affecting
realism. Despite these challenges, its reliability and convenience make it a valuable training tool.
Overall,  ChatGPT offers  a  significant  adjunct  to  traditional  SPs,  providing  accessible,  flexible
practice  opportunities  for  medical  students.  The study underscores  the importance of  integrating
prompt  engineering  into medical  curricula  and refining AI interactions  for  balanced information
delivery.  Continuous  advancements  in  virtual  patient  technology  and  AI  capabilities,  including
improved verbal and auditory flow, are expected to further enhance ChatGPT’s utility in medical
education. Future studies are planned with a larger sample size and utilizing the recently released
ChatGPT version 4o, which has enhanced auditory and verbal capacities.
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