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Abstract

Since its public release in November 2022, ChatGPT has gained a widespread attention
and received mixed responses in the academia. Promising applications of ChatGPT in
university education has been suggested; however, several concerns were raised. The aim
of this descriptive study was to investigate the pros and cons of ChatGPT use in medical,
dental, pharmacy, and public health education. Based on expert panel discussion and
review of the existing literature, specific and concise ChatGPT prompts were constructed
and the responses were generated on 25 February 2023. Out data suggested that in
medical education, ChatGPT benefits included the possibility of improving personalized
learning, clinical reasoning and understanding of complex medical concepts. The
benefits listed in the context of dental education included improved skills through step-
by-step instructions and interactive content, with instant feedback on student
techniques. In pharmacy education, the advantages included possible explanations of
complex subjects and the deployment of interactive tools aiding to develop skills for
patient counselling. In public health education, the listed benefits included providing
explanations and case scenarios, besides improved skills in data analysis and literature
review. The limitations listed based on ChatGPT-generated content were common across
all of the investigated healthcare disciplines and included data privacy issues, risk of
generating biased and inaccurate content, and the risk of deterioration of critical
thinking and communication skills among healthcare students. The ChatGPT-generated
content in the context of healthcare education was deemed partially helpful by the expert
panel. However, several important points regarding the pros and cons of ChatGPT use in
medical, dental, pharmacy and public health education were missed by ChatGPT-
generated content including: the risk of plagiarism, copyright issues, the risk of academic
dishonesty, and the lack of personal and emotional interactions necessary for developing
proper communication skills in healthcare education. In conclusion, despite the
promising prospects of ChatGPT in healthcare education, several drawbacks should be
addressed with implementation of guidelines for proper use to ensure exploiting the
benefits of this innovative technology.
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Introduction

The launching of ChatGPT by OpenAlI (OpenAl, L.L.C., San Francisco, CA, USA), marks a new

era of widespread adoption and applicability of artificial intelligence (AI) [1, 2]. ChatGPT
represents a conversational chatbot that is based and developed on a type of neural network
architecture designed to process and understand natural language [1, 3]. Trained on massive
dataset that comprises billion of words, the deployment of ChatGPT allows the instantaneous
generation of responses in an interactive manner [1].

The benefits that come with application of ChatGPT as a revolutionary Al-based large-scale
language model (LLM) include several transformative aspects of human life, a few of which are
presented as follows. First, ChatGPT can be a helpful chatbot in customer service through
generation of prompt human-like responses [4]. Second, ChatGPT can help to create content
for news articles, blogs and social media posts that can be viewed as unique and versatile with
little risk of plagiarism [5]. Third, ChatGPT utility is highly valuable in prompt language
translation generating a translated text while preserving the meaning and context of the
translated text [1, 2]. Fourth, in scientific research, ChatGPT can be a valuable and effective way
of generating literature reviews and summaries, writing programming codes, and analyzing
huge clinical and genomic datasets [2]. Fifth, ChatGPT applicability can transform healthcare
practice in terms of optimizing workflow and reduce the burden of documentation with
subsequent reduction in costs and shift towards personalized medicine [2, 6]. Sixth and
importantly, the application of ChatGPT in education, particularly in healthcare disciplines can
be described as a paradigm shift mandating the revision of traditional assessment tools and
creating novel opportunities to focus on improving critical thinking and problem-based learning
[2, 7].

In spite of all the aforementioned benefits, the applicability of ChatGPT comes with several
risks that should be studied carefully [2]. These risks entail the issue of generating biased
content that is related to the quality of datasets used for ChatGPT training [8]. In addition,
credible ethical concerns arose with ChatGPT and other LLMs including the issues of lack of
transparency, data privacy concerns, risk of manipulation to generate malicious content with
possibility of creating infodemics and cyberwars as well as the issue of generating biased or
discriminatory content [2, 7, 9-11]. Moreover, legal concerns in the context of ChatGPT use are
worrisome considering the ambiguity of accountability and copyright issues [2, 12-14].
Furthermore, ChatGPT is prone to a phenomenon known as “hallucination” which involves the
generation of scientifically false content that appears sound to non-experts [2, 15, 16]. Other
limitations of ChatGPT include the lack of certain attributes of human intelligence (e.g., critical
and logical thinking, understanding of abstract concepts, emotional intelligence, etc.), limited
knowledge based on the training dataset to the period prior to September 2021, risk of academic
dishonesty, research fraud, declining dependence on human intelligence and expertise in
exploring psychological, social and economical problems [1, 2, 17].

Several recent studies showed the applications of ChatGPT in education, especially in the
context of healthcare education as reviewed recently [2]. These studies showed the capabilities
of ChatGPT to pass exams like the United States Medical Licensing Examination (USMLE) [18],
ophthalmology examination for postgraduates [19], parasitology exam for medical students
[20], and the life support exam by the American Heart Association (AHA) [21]. The
performance of ChatGPT in the aforementioned exams (e.g., USMLE) revealed the current
limitations of the assessment tools in healthcare education that mainly focus on memorization
rather than the evaluation of adaptiveness, flexibility, as well as critical thinking and problem-
solving skills [22-24].

Therefore, this study aimed to describe ChatGPT content generated in response to prompts
crafted to elucidate the pros and cons of ChatGPT use in medical, dental, pharmacy and public
health education. Additionally, the study objectives included the assessment of ChatGPT
content by a panel of experts who are involved in medical, dental, pharmacy and public health
education.
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Methods
A descriptive study was conducted using a search strategy that utilized ChatGPT (default model)
from OpenAl (OpenAl, L.L.C., San Francisco, CA, USA) on February 25, 2023 [1]. The prompts
that were administered to ChatGPT, were generated based on a panel discussion among the
authors who are involved in medical, dental, pharmacy and public health education and
research. The expertise of the panel is also related to the adiminstrative posts of two authors
(NAS and MB) who served as Assistant Deans in their faculties during the study period. The
disucssions specifically addressed the following points: (1) the potential advantages of ChatGPT
in each healthcare discipline; (2) the possible risks/concerns that could emerge with the
application of ChatGPT in each healthcare discipline; and (3) the possible strategies to address
the challenges that could emerge with the application of ChatGPT in the educational process in
each healthcare discipline. Ethical approval was not applicable for this study, because it did not
involve humans or animals.

Following the expert panel discussion, and based on a recent systematic review [2, 6], the
prompts were constructed in the four subjects as follows:

A. ChatGPT use in medical education:

1. Scientifically list the potential use of ChatGPT to provide personalized learning
experience in medical education in fewer than 50 words.

2. Scientifically and concisely elaborate on ChatGPT use to improve medical students'
clinical reasoning and problem-solving skills in fewer than 50 words.

3. Scientifically discuss the abilities of ChatGPT to assist medical students to understand
complex medical concepts in their courses in fewer than 50 words.

4. Scientifically list all the potential concerns and challenges that could be associated
with ChatGPT incorporation into medical education in fewer than 50 words.

5. In fewer than 50 words, how can the potential concerns and challenges that come
with ChatGPT integration into medical education be mitigated?

B. ChatGPT use in dental education:

1. Scientifically list the potential use of ChatGPT to facilitate teaching of complex dental
procedures in fewer than 50 words.

2. Scientifcally elaborate on ChatGPT utility to create interactive educational content for
dental students in fewer than 50 words.

3. Scientifcally elaborate on ChatGPT use to improve dental students’ basic knowledge
to enhance their diagnostic and treatment planning skills in fewer than 50 words.

4. Scientifcally elaborate on ChatGPT utility to assist dental students in developing
effective communication skills with patients and colleagues in fewer than 50 words.

5. Scientifically list all the potential concerns and challenges that could be associated
with ChatGPT incorporation into dental education and how these concenrs can be
mitigated in fewer than 50 words.

C. ChatGPT use in pharmacy education:

1. Scientifically list the potential use of ChatGPT in pharmacy education to help in
teaching of pharmacology, pharmacokinetics, and drug interactions in fewer than 50
words.

2. Scientifically discuss the utility of ChatGPT to assist in development of patient
counseling, and medication management skills among pharmacy students in fewer
than 50 words.

3. Scientifically elaborate on ChatGPT application to facilitate interprofessional
education between pharmacy students and other healthcare professionals, such as
physicians, nurses, and allied health practitioners in fewer than 50 words.

4. Scientifically list all the possible concerns and challenges associated with ChatGPT
use in pharmacy education in fewer than 50 words.

5. Scientifcally discuss how to address ChatGPT’s limitations in pharmacy education to
ensure patient safety and confidentiality in fewer than 50 words.
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D. ChatGPT use in public health education:

1. Scientifically list the potential use of ChatGPT in teaching of epidemiology,
biostatistics, and health policy to public health students in fewer than 50 words.

2. Scientifically elaborate on ChatGPT utility to assist public health students in
developing skills to conduct literature reviews, analyze data, and synthesize evidence
for public health practice and policy in fewer than 50 words.

3. Scientifically discuss the ability of ChatGPT to facilitate interprofessional education
and collaboration between public health students and other healthcare professionals,
policymakers, and community stakeholders in fewer than 50 words.

4. Scientifically discuss the concerns and challenges that could be associated with
ChatGPT use in public health education in fewer than 50 words.

5. Scientifcally elaborate on how to address ChatGPT’s limitations in public health
education with regards to data privacy, data security, and potential bias in fewer than
50 words.

For each response, a follow up prompt was constructed as follows: Provide three specific
examples with less than 20 words each.

The responses were then evaluated and scored by each member of the expert panel
independently followed by a group discussion to reach a verdict regarding correctness (accuracy
of the content), clarity (being understandable and coherent), and conciseness (the degree to
which all information is delivered) based on the previous approach [7]. The scoring system was
as follows: if the response was deemed as completely correct, clear and concise, then the
response was scored as “4”; if the response was almost correct, clear and concise, then the

€,

response was scored as “3”; if the response was partially correct, clear and concise, then the
response was scored as “2”; and if the response was completely incorrect, unclear or lacked
conciseness, then it was given a score of “1” [7].

The assessment of the overall inter-rater agreement was conducted using the Fleiss
Multirater Kappa through IBM SPSS v26.0 for Windows, with Kappa=0.81—1.00 indicating very
good agreement, Kappa=0.61—0.80 indicating good agreement, Kappa=0.41—0.60 indicating
moderate agreement, Kappa=0.21-0.40 indicating fair agreement, and Kappa<0.20 indicating

poor agreement.

Results

In medical education, ChatGPT listed the following pros of its integration in the educational
process: (1) improve personalized learning; (2) improve clinical reasoning; and (3) assist to
understand complex medical concepts. For the limitations, the following were listed: (1) privacy
concerns; (2) the risk of bias and inaccurate content; and (3) risk of declining skills in
communication and critical thinking (Table 1). Measures to address these issues included: (1)
human oversight; (2) implementing privacy and security measures; and (3) promoting critical
analysis of the generated content.

Table 1. ChatGPT output in relation to expert panel querries regarding medical education

Prompt ChatGPT exact response

Scientifically list the ChatGPT has the potential to provide personalized learning experiences in

potential use of ChatGPT medical education by generating tailored responses to student queries,

to provide personalized recommending relevant learning resources, and adapting content to their

learning experience in individual learning needs.

medical education in fewer  *Examples:

than 50 words. Generating personalized quiz questions based on student's learning
progress

Recommending additional resources based on student's knowledge gaps
Adapting explanations to match student's preferred learning style.
Scientifically and concisely =~ ChatGPT can improve medical students' clinical reasoning and problem-
elaborate on ChatGPT use  solving skills by providing immediate feedback on their reasoning process,
to improve medical generating case scenarios for practice, and identifying knowledge gaps to
students' clinical reasoning  inform future learning.
and problem-solving skills ~ *Examples:
in fewer than 50 words. Generating feedback on student's diagnostic and treatment plans
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Prompt

ChatGPT exact response

Scientifically discuss the
abilities of ChatGPT to
assist medical students to
understand complex
medical concepts in their
courses in fewer than 50
words.

Scientifically list all the
potential concerns and
challenges that could be
associated with ChatGPT
incorporation into medical
education in fewer than 50
words.

In fewer than 50 words,
how can the potential
concerns and challenges
that come with ChatGPT
integration into medical
education be mitigated?

Creating practice cases with varying levels of complexity

Identifying knowledge gaps and recommending learning resources to
address them.

ChatGPT can assist medical students to understand complex medical
concepts by generating natural language explanations, simplifying complex
language, providing additional examples and analogies, and linking to
relevant resources to deepen their understanding.

*Examples:

Generating explanations of complex physiological processes

Simplifying medical jargon into layman's terms

Providing additional examples or analogies to clarify difficult concepts.
Potential concerns and challenges associated with ChatGPT incorporation
into medical education include privacy and security risks, limited ability to
recognize bias or errors, overreliance on technology, lack of social
interaction and communication skills, and potential for reduced critical
thinking and creativity.

*Examples:

Privacy concerns related to use of student and patient data

Lack of opportunities for in-person communication and teamwork
Possibility of bias or inaccuracy in generated responses due to limitations
in training data.

Potential concerns and challenges associated with ChatGPT integration
into medical education can be mitigated by developing ethical guidelines
for its use, integrating human oversight and feedback, providing
instruction in critical thinking and communication skills, ensuring privacy
and security measures, and monitoring for bias and errors.

*Examples:

Providing regular training and oversight for human supervisors
Implementing privacy and security measures to protect sensitive
information

Encouraging critical thinking and analysis of ChatGPT-generated
responses.

*Examples were based on the follow up prompt “Provide three specific examples with less than 20 words

each.”

The responses with regard to dental education are presented in Table 2. Briefly, ChatGPT
applications in dental education include enhancing basic and diagnostic skills through step-by-
step instructions, providing interactive educational content, enhancing communication skills
and prompt feedback on student techniques and decision-making skills. Limitations included
data privacy, bias declining creativity and critical thinking. Measures to address these
limitations included human feedback and supervision, and implementing ethical guidelines for

use.

Table 2. ChatGPT output in relation to expert panel querries regarding dental education

Prompt

ChatGPT exact response

Scientifically list the
potential use of ChatGPT
to facilitate teaching of
complex dental procedures
in fewer than 50 words.

Scientifcally elaborate on
ChatGPT utility to create
interactive educational
content for dental students
in fewer than 50 words.

Scientifcally elaborate on
ChatGPT use to improve

ChatGPT can facilitate teaching of complex dental procedures by
generating step-by-step instructions, providing visual aids and
simulations, answering student questions, and offering immediate
feedback on their technique and decision-making.

*Examples:

Generating 3D visualizations of complex dental procedures

Providing detailed instructions for performing each step of the procedure
Giving immediate feedback on the student's technique and decision-
making.

ChatGPT can create interactive educational content for dental students by
generating quizzes, flashcards, and interactive simulations, as well as
generating natural language explanations of dental concepts and linking to
relevant resources.

*Examples:

Generating interactive simulations of dental procedures and techniques
Creating personalized flashcards for students to review key concepts and
terminology

Linking to relevant resources, such as textbooks and research articles.
ChatGPT can improve dental students' basic knowledge and enhance their
diagnostic and treatment planning skills by generating case scenarios and
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Prompt

ChatGPT exact response

dental students’ basic
knowledge to enhance their
diagnostic and treatment
planning skills in fewer
than 50 words.

Scientifcally elaborate on
ChatGPT utility to assist
dental students in
developing effective
communication skills with
patients and colleagues in
fewer than 50 words.

Scientifically list all the
potential concerns and
challenges that could be
associated with ChatGPT
incorporation into dental
education and how these
concenrs can be mitigated
in fewer than 50 words.

providing immediate feedback on their reasoning process, as well as
generating natural language explanations of dental concepts and linking to
relevant resources to deepen their understanding.

*Examples:

Generating case scenarios with different dental conditions and patient
histories

Providing feedback on student's diagnostic and treatment plans
Recommending learning resources to address knowledge gaps.

ChatGPT can assist dental students in developing effective communication
skills by generating simulated patient interactions, providing feedback on
communication techniques, and generating natural language responses to
common patient and colleague questions and scenarios.

*Examples:

Generating simulated patient interactions to practice communication
techniques

Providing feedback on student's communication skills

Generating natural language responses to common patient questions and
concerns.

Potential concerns and challenges associated with ChatGPT incorporation
into dental education include reliability and accuracy of generated
content, potential for overreliance on technology, limited ability to
recognize bias or errors, privacy and security risks, and potential for
reduced critical thinking and creativity. These can be mitigated by
integrating human oversight and feedback, developing ethical guidelines
for use, providing instruction in critical thinking and communication
skills, and ensuring privacy and security measures.

*Examples:

Providing regular training and oversight for human supervisors
Implementing privacy and security measures to protect sensitive
information

Encouraging critical thinking and analysis of ChatGPT-generated
responses.

*Examples were based on the follow up prompt “Provide three specific examples with less than 20 words

each.”

The views of ChatGPT regarding pharmacy education are illustrated in Table 3.

Advantages included providing explanations of the complex pharmacy subjects, and the use of

interactive tools to aid in learning and developing skills needed for patient counseling. Concerns
included privacy risks, inaccurate ChatGPT content, overreliance on technology, and reduced
critical thinking. Mitigation strategies included the implementation of human oversight, ethical
guidelines, and privacy measures.

Table 3. ChatGPT output in relation to expert panel querries regarding pharmacy education

Prompt

ChatGPT exact response

Scientifically list the
potential use of ChatGPT in
pharmacy education to
help in teaching of
pharmacology,
pharmacokinetics, and
drug interactions in fewer
than 50 words.

Scientifically discuss the
utility of ChatGPT to assist
in development of patient
counseling, and medication
management skills among
pharmacy students in
fewer than 50 words.

Scientifically elaborate on

ChatGPT can assist in pharmacy education by generating natural language
explanations of pharmacology, pharmacokinetics, and drug interactions,
providing examples and case scenarios, generating flashcards and quizzes,
and linking to relevant resources.

*Examples:

Generating natural language explanations of drug mechanisms and
interactions

Providing interactive drug interaction simulations

Generating personalized quizzes based on student's progress.

ChatGPT can assist in the development of patient counseling and
medication management skills by generating simulated patient
interactions, providing feedback on communication and counseling
techniques, and generating natural language responses to common patient
questions and scenarios.

*Examples:

Generating simulated patient interactions to practice counseling
techniques

Providing feedback on student's counseling skills

Generating natural language responses to common patient questions and
concerns.

ChatGPT can facilitate interprofessional education by generating case
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Prompt

ChatGPT exact response

ChatGPT application to
facilitate interprofessional
education between
pharmacy students and
other healthcare
professionals, such as
physicians, nurses, and
allied health practitioners
in fewer than 50 words.

Scientifically list all the
possible concerns and
challenges associated with
ChatGPT use in pharmacy
education in fewer than 50
words.

Scientifcally discuss how to
address ChatGPT’s
limitations in pharmacy
education to ensure patient
safety and confidentiality
in fewer than 50 words.

scenarios and natural language explanations of different healthcare
professions' roles, as well as providing opportunities for collaboration and
communication with other healthcare professionals to enhance
understanding of their respective roles in patient care.

*Examples:

Generating case scenarios that involve collaboration between different
healthcare professions

Generating natural language explanations of different healthcare
professions' roles and responsibilities

Providing opportunities for collaboration and communication between
different healthcare professions.

Possible concerns and challenges associated with ChatGPT use in
pharmacy education include privacy and security risks, reliability and
accuracy of generated content, potential for overreliance on technology,
limited ability to recognize bias or errors, and potential for reduced critical
thinking and creativity.

*Examples:

Accuracy and reliability of generated drug information

Potential for over-reliance on ChatGPT-generated responses

Limited ability to recognize errors or inaccuracies in generated content.
To address ChatGPT's limitations in pharmacy education and ensure
patient safety and confidentiality, it's essential to integrate human
oversight and feedback, develop ethical guidelines for use, ensure privacy
and security measures are in place, and regularly monitor for potential
errors or biases.

*Examples:

Providing regular training and oversight for human supervisors
Implementing privacy and security measures to protect sensitive
information

Encouraging critical thinking and analysis of ChatGPT-generated
responses.

*Examples were based on the follow up prompt “Provide three specific examples with less than 20 words

each.”

In public health education as illustrated in Table 4, the listed benefits included ChatGPT
providing explanations, case scenarios, and quizzes, and facilitating interprofessional education.

Additionally, the benefits included developing skills for data analysis and literature review.

Concerns included overreliance on technology, privacy risks, risk of bias, and limitations in
ignoring the social determinants of health. Addressing these concerns was suggested through
implementing privacy measures, ethical guidelines, human oversight, monitoring of bias and
compliance with regulations for data protection.

Table 4. ChatGPT output in relation to expert panel querries regarding public health education

Prompt

ChatGPT exact response

Scientifically list the
potential use of ChatGPT in
teaching of epidemiology,
biostatistics, and health
policy to public health
students in fewer than 50
words.

Scientifically elaborate on
ChatGPT utility to assist
public health students in
developing skills to
conduct literature reviews,
analyze data, and
synthesize evidence for
public health practice and
policy in fewer than 50
words.

Scientifically discuss the

ChatGPT can assist in public health education by generating natural
language explanations of epidemiology, biostatistics, and health policy
concepts, providing case scenarios and examples, generating flashcards
and quizzes, and linking to relevant resources.

*Examples:

Generating natural language explanations of epidemiology and
biostatistics concepts

Providing interactive policy simulation scenarios

Generating personalized quizzes based on student's progress.

ChatGPT can assist public health students in developing skills to conduct
literature reviews, analyze data, and synthesize evidence by providing
guidance and feedback on search strategies and statistical methods,
generating summaries of research findings and implications, and linking to
relevant resources.

*Examples:

Generating natural language explanations of systematic review methods
Providing interactive data visualization tools for analyzing public health
data

Generating personalized quizzes based on student's progress in data
analysis.

ChatGPT can facilitate interprofessional education and collaboration by
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Prompt

ChatGPT exact response

ability of ChatGPT to
facilitate interprofessional
education and
collaboration between
public health students and
other healthcare
professionals,
policymakers, and
community stakeholders in
fewer than 50 words.

Scientifically discuss the
concerns and challenges
that could be associated
with ChatGPT use in public
health education in fewer
than 50 words.

Scientifcally elaborate on
how to address ChatGPT’s
limitations in public health
education with regards to
data privacy, data security,
and potential bias in fewer
than 50 words.

generating case scenarios and natural language explanations of different
healthcare and public health professions' roles, as well as providing
opportunities for collaboration and communication with other healthcare
professionals, policymakers, and community stakeholders to enhance
understanding of their respective roles in public health practice and policy.
*Examples:

Generating case scenarios that involve collaboration between different
healthcare professionals, policymakers, and community stakeholders
Providing opportunities for communication and collaboration between
different healthcare professionals, policymakers, and community
stakeholders

Generating natural language explanations of different healthcare
professions' roles and responsibilities in public health practice and policy.
Concerns and challenges with ChatGPT use in public health education
include potential for overreliance on technology, privacy and security risks,
limited ability to recognize bias or errors, potential for reduced critical
thinking and creativity, and limitations in recognizing the social
determinants of health.

*Examples:

Accuracy and reliability of generated public health information

Potential for over-reliance on ChatGPT-generated responses

Limited ability to recognize errors or inaccuracies in generated content.
To address ChatGPT's limitations in public health education, it is essential
to ensure that privacy and security measures are in place, develop ethical
guidelines for use, integrate human oversight and feedback, regularly
monitor for potential errors or biases, and ensure compliance with relevant
data protection regulations and policies.

*Examples:

Implementing secure storage and access controls to protect sensitive
information

Encouraging human oversight to ensure accuracy and reliability of
generated content

Regularly monitoring for bias and errors to ensure fair and unbiased
representation of public health information.

*Examples were based on the follow up prompt “Provide three specific examples with less than 20 words

each.”

The ChatGPT-generated content was evaluated by the expert panel and the subjective

evaluation revealed that the content can be described as almost correct with a mean score across
the four raters of 3.96+0.19. The ChatGPT-generated content was deemed to be partially clear
based on a mean score across all raters of 2.96+0.19. Additionally, the ChatGPT-generated
content showed a partial lack of conciseness, with a mean score across the four raters of
2.56+0.50, with redundant content at times, as well as missing relevant and important aspects
that included: (1) lack of referencing; (2) missing the copyright issues; and (3) risk of increased
burden needed to evaluate the generated content, by the inclusion of overdetailed excessive
content. The inter-rater agreement was good based on the overall Fleiss Multirater Kappa value
of 0.681.

Discussion

The current study was conducted during a heated debate regarding the applicability of ChatGPT
as an Al-based LLM in education including healthcare education [2, 6, 25]. Therefore, we aimed
to evaluate the utility of ChatGPT in healthcare education taking a dual approach of ChatGPT-
generated responses and subjective evaluation of this response based on the opinions of the
authors involved in healthcare education. Thus, the current study assessed the potential
transformative potential of ChatGPT as an example of LLMs as an innovative tool to address the
current challenges in healthcare education.

The proverb “if it aint broken don’t fix it” does not currently seem to be applicable in the
context of healthcare education, due to the various challenges and shortcomings that should be
addressed properly, and the availability of novel innovative Al-based tools such as ChatGPT can
be helpful in this regard [26]. These challenges facing healthcare education are enormous, a few
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of which include: (1) in several countries, a rapid increase in the number of healthcare students
was not met by contemporaneous improvements in the number and quality of healthcare
faculties; (2) the rapid changes in the landscape of healthcare settings with changes in societal
expectations and demands regarding healthcare services; (3) the exponential growth and
availability of healthcare-related knowledge; (4) the rapid evolution of technological
advancements and innovations needed to be incorporated in healthcare; (5) the need to improve
training that involves communication skills that are essential for health professionals; and (6)
the continuous need to refine healthcare students’ assessment methods to reach credible, fair
and valid results that are considered as integral aims of curricula in higher education [27-31].
Therefore, aspiring for continuous improvements in healthcare education appears of an utmost
value.

The advantages of digital education (e-learning) as well as the benefits of incorporating
digital literacy in healthcare education has been advocated for years [32-35]. The benefits
include preparing the students to have up-to-date information in terms of swift and massive
evolution of health-related topics [36]. Additionally, digital literacy can help the students be
prepared to recognize and challenge polluted information sources [36, 37]. Moreover, the
development of healthcare curricula based on digital literacy is important to prepare health
professionals able to effectively implement online technologies in patient care [36, 38].

The findings of this study indicated the promising potential of ChatGPT as an example of
LLMs based on the ChatGPT-generated listed benefits in healthcare education as follows: First,
the integration of ChatGPT as an example of LLMs’ Chatbots, in medical education could have
several advantages. Personalized learning (student-centered learning) can be a promising
benefit of using ChatGPT, enabling the tailoring of both educational content and assessment
tools to the specific needs and learning styles of different students. Such an approach can help
in achieving a holistic learning experience, with an opportunity for interactive tools that can be
helpful to improve the achievement of intended learning outcomes [39]. Personalized learning
has been shown to enhance healthcare students' engagement and enrich their learning
outcomes [40]. Additionally, Al-based technologies might be helpful in enhancing the clinical
reasoning skills through providing medical students with realistic case scenarios with
instantaneous feedback on their diagnostic and treatment decisions [41]. Thus, ChatGPT can
help medical students to practice and refine their clinical skills through simulation in a safe and
controlled environment, minimizing the risk of harm to real patients [42]. Furthermore,
ChatGPT’s usefulness in medical education can be related to the ability to simplify complex
medical concepts and jargon to elements that become easier to comprehend reinforced with
interactive explanations and demonstrations [43]. In this study, ChatGPT responses based on
the evaluation of the expert panel, correctly listed the benefits of integrating such technology
among other LLMs in medical education, which could represent a valuable tool to improve
learning and assessment, ultimately leading to improved learning outcomes [44].

Second, in dental education, the utility of ChatGPT can be promising. In recent years,
dental education has increasingly utilized technology to develop a meaningful, yet enjoyable
learning experience among dental students [45]. In particular, the adaptation of Chatbots’
technology in dental education has been suggested to be valued highly by the students via
providing an engaging and personal experience [46]. This experience can be achieved by
providing interactive content and step-by-step instructions much needed in dental education
[47]. Additionally, the use of ChatGPT among other Chatbots can have an economic value with
reducing the costs and the spaces needed for dental students’ training [46]. The value of
ChatGPT is of particular relevance in clinical training of dental students enabling them to
practice their techniques in a controlled environment, with subsequent improvement in their
skills [45, 48]. Additionally, Chatbots providing virtual reality experience with immediate
feedback on dental students’ techniques, allow the students to have opportunities for tailored
personalized dental training [46]. Thus, ChatGPT can offer promising opportunities to dental
education, providing personalized and cost-effective learning experiences [47].

Third, recent studies showed the potential benefits of integrating Chatbots, such as
ChatGPT, in pharmacy education [49]. One of the main advantages of using ChatGPT in
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pharmacy education is the ability to provide easier explanations of complex subjects and
medical jargon to aid the students to understand complex pharmaceutical and medical concepts
[50, 51]. Moreover, ChatGPT among other Al-based educational tools can offer interactive
platforms that may enhance the development of essential skills for patient counseling, such as
facial expression and emotional communication [52]. Thus, the integration of Al-based tools
such as ChatGPT in pharmacy education may offer an effective approach to enhance the
achievement of intended learning outcomes, aiding to develop essential skills for pharmacy
professionals, that could contribute to more positive healthcare outcomes.

Fourth, in public health education, ChatGPT is advantageous in the delivery of
explanations and case scenarios that facilitate learners' understanding of complex public health
issues [53]. Chatbots including ChatGPT can provide students in public health domain the
opportunity to develop essential skills needed in data analysis and comprehensive review of
literature, which are fundamental aspects of public health education and research [54]. In turn,
the value of ChatGPT can help public health students to address real-world public health
problems and challenges [55]. Therefore, ChatGPT can be viewed as a promising tool in public
health education offering valuable tools to develop and enhance essential skills of data analysis
and tackling complex and evolving public health scenarios [56, 57].

An important point that was investigated in this study is the challenges and worries of
using ChatGPT in healthcare education and how to address these possible concerns. As with any
new technology, there are limitations that must be addressed to ensure that the benefits of using
this innovation will outweigh the associated risks [6].

One significant limitation of Chatbots in healthcare education is the issue of breaching data
privacy [2, 58]. Healthcare education involves the use of sensitive patient information; thus,
ChatGPT among other Al-based tools must be strictly regulated with full protection of data
privacy to maintain patients’ confidentiality, and prevent any deleterious implications of
breaching data privacy (e.g., insurance, job opportunities, and personal relationships) [59, 60].
Therefore, the utility of ChatGPT in healthcare education should be considered in light of the
possible severe consequences for both the patients and the health professionals which may
entail legal liability issues [2].

Another limitation of ChatGPT listed across different healthcare educational disciplines in
this study was the potential for generating biased, outdated, or inaccurate content [2, 61]. The
inadvertent generation of incomplete, inaccurate, or biased content in the context of healthcare
education could undermine the quality of education and ultimately result in a negative impact
on healthcare quality [62]. Thus, it is important to consider that ChatGPT ability to generate
accurate and unbiased content and the possible limitations to maintain the integrity of
healthcare education [57].

Importantly, a significant limitation of ChatGPT use is the potential for suppressing the
development of critical thinking and communication skills among healthcare students through
discouraging the engagement of students in critical evaluation of study material [63].
Furthermore, ChatGPT among other Al-based educational tools may compromise the ability to
develop skills needed for human interaction and communication, which are critical skills for
health professionals [64]. These skills are indispensable for effective communication with
patients and their families, as well as for ideal communication with other healthcare workers,
needed to make informed decisions that could impact patient care [65].

Based on the aforementioned points, all the stakeholders involved in healthcare education
must balance the application of ChatGPT among other LLMs with traditional learning methods
to reach the maximum benefits of such an approach [66]. The importance of promoting the
continuous need of developing critical thinking and communication skills among healthcare
students should be emphasized with integration of active learning and independent thinking.

Finally, the current study results must be carefully interpreted in light of the following
shortcomings: (1) despite the evaluation of ChatGPT responses by an expert panel comprising
authors involved in healthcare education, the few number of authors and the subjective nature
of assessing ChatGPT responses should be considered as potential sources of bias in the
assessment of the advantages and disadvantages of ChatGPT use in healthcare education; (2)
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the ChatGPT prompt construction was done with a clear instruction regarding the word count to
be generated by ChatGPT, which was done to address the issue of overdetailed content;
however, this may have caused missing of important or relevant information regarding the
querries; and (3) the lack of evaluation of some healthcare related disciplines (e.g., nursing,
medical technology) should be considered in any future work aiming to evaluate the ChatGPT
utility in healthcare education.
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Conclusions and future prospects

The adoption of ChatGPT and other LLM-based technologies in medical, dental, pharmacy, and
public health education can have promising prospects. However, this should be guided by
evidence-based results of further studies to address the potential shortcomings of implementing
LLMs such as ChatGPT in the process of healthcare education [6]. These studies should focus
on the ethical among other transparency and bias issues, as well as the copyright issues and the
possibility of inaccurate or misleading content, especially in certain subject areas (e.g.,
parasitology) [17, 20, 67, 68].

The integration of ChatGPT as an example of Al-based LLMs in healthcare education can
offer several advantages; however, it is essential to consider the possible limitations associated
with this innovative technology. Faculties in healthcare education must carefully weigh the
benefits and the risks/concerns of ChatGPT and proactively attempt to mitigate its potential
risks. Thus, ChatGPT can provide healthcare students with personalized, interactive, and
effective learning tools that could enhance the positive development of skills in healthcare
education, ultimately improving patient care. Integration of the traditional methods with AI-
based methods including ChatGPT can be advantageous. The issues of data privacy, besides the
possibility of generating inaccurate and biased information should be considered. Thus, a
careful embrace of this innovative technology can be beneficial if cautiously regulated.
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