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ABSTRACT 

Background: Generative Artificial Intelligence (GenAI) is becoming increasingly popular in healthcare education. Tools, notably 
ChatGPT, are being utilized by students and educators to support learning, find information, and improve understanding of deep 
and complex concepts. As the use of AI continues to grow, it is important to understand both its benefits and challenges. 
Aims and objectives: This review aimed to explore the use of Generative Artificial Intelligence in healthcare education, with a 
focus on its applications, advantages, limitations, and future potential. A rigorous literature search was conducted using articles 
identified from PubMed, Google Scholar, Scopus Studies related to Artificial Intelligence and Generative AI in healthcare 
education were reviewed and analyzed for the purpose of this paper. 
Methods: This narrative review was revised in alignment with the Scale for the Assessment of Narrative Review Articles (SANRA). 
The authors’ original search covered PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar for English-language 
literature from January 2023 through June 2026. Of 816 records identified, 765 were screened and 57 were included. Targeted 
evidence updates using SciSpace and Scite on 14 August 2026 added recent, directly relevant physiotherapy studies and current 
guidance. Evidence was interpreted according to study design, directness to physiotherapy education, comparator, and outcome 
type no meta-analysis was undertaken. 
Results: Physiotherapy specific evidence remains limited but expanding. The reviewed studies revealed that GenAI can support 
learning by helping students access information quickly, grasp complex concepts, prepare study materials, and improve clinical 
reasoning skills. Transfer evidence from medical education suggests potential for simulated patient encounters and structured 
feedback. However, concerns were also reported, including inaccurate information, hallucinations, plagiarism, privacy issues, and 
overreliance on AI tools, data fabrication. 
Conclusions: Generative Artificial Intelligence has the potential to become a useful tool in healthcare education. While it offers many 
benefits for both students and educators, it should be used carefully and responsibly. Policymakers and educators need to critically 
analyze and set guidelines to ensure ethical use of GenAI. Further research is needed to better understand its long-term impact on 
teaching and learning.   

Keywords: Generative Artificial Intelligence, Artificial Intelligence, ChatGPT, Healthcare Education, Physiotherapy Education, Medical 
Education. Use of AI, Limitation of GenAI

INTRODUCTION 
Generative AI has gained rapid attention in the medical 
education and training field since the launch of ChatGPT 
4.5 by OpenAI in November, 2022(1). Generative 
AI(GenAI) is defined as a class of machine learning systems 
that comprehend the statistical patterns of large-scale data 
patterns and when provided with an accurate prompt, they 
generate novel text, images, audio and video outputs. The 
development of Generative AI tools such as ChatGPT has 
especially changed the way students and educators access 
information, learn new concepts, and interact with 
educational content(2).Generative artificial intelligence 
(GenAI) produces novel high-quality content through basic 
algorithms which generate images as well audio along with 
synthetic datasets. Generative artificial intelligence uses 

large language models (LLM’s) and deep neural networks 
to analyze and generate data(3). These tools can generate 
human-like responses, summarize information, assist with 
academic tasks, and support problem-solving and clinical 
reasoning activities(4,5). A study suggested that with rapid 
integration of AI tools in healthcare and industrial settings, 
its infiltration into medical education seems 
imminent(6).Within healthcare and medical education, 
GenAI is rapidly evolving and beginning to reshape 
clinical practice, medical education and treatment 
planning(7).The growing use of AI in healthcare education 
has created both excitement and concern among educators 
and students(8). Clinical reasoning forms a core 
component of physiotherapy education and evidence-
based practice(9). In physiotherapy education, GenAI 
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serves as a versatile teaching aid facilitating understanding 
via simplification and summarization of large complex 
texts into smaller and easy to understand points(10). Some 
studies also observe that however GenAI technologies are 
not new in the clinical and educational landscape, addition 
of newer and finer LLM technologies have made it feasible 
for learners and clinicians to access quality content(11). 
These tools help students to understand deep and complex 
concepts easily and grasp key concepts. GenAI can 
simulate patient interactions, answer complex biomedical 
questions and generate coherent, high-fidelity text with an 
accuracy that in some cases approaches human  
performance(12). 

A number of recent studies have explored students’ 
attitudes and acceptance of AI tools in healthcare 
education. Research conducted among undergraduate 
physiotherapy students in Turkey showed that most 
students had positive views toward ChatGPT and AI-
based chatbots, although concerns regarding ethical use 
and accuracy were also reported(13). Kotsis et al.,(14) 
asserted that rising use of GenAI technologies in education 
tends to blur the thin line between human creativity and AI 
artistry. Lenderman et al.,(15) highlighted the ethical and 
practical considerations of integrating GenAI in healthcare 
education. Kung et al.,(16) evaluated the use of ChatGPT 
on the United States Licensing Exam(USLE) and concluded 
that it performed on a near passing threshold without any 
prior training or reinforcement. This highlights the 
emerging status of GenAI technology in education, 
particularly physiotherapy education. Similarly, narrative 
reviews on AI in healthcare have emphasized both the 
challenges and opportunities of integrating GenAI 
technologies with healthcare and physiotherapy education. 

This narrative review was synthesized to examine the 
current literature on the use of Artificial Intelligence and 
Generative AI tools in health professionals’ education, with 
a particular focus on physiotherapy education and 
exploring the opportunities and challenges on integrating 
GenAI in physiotherapy and medical education along with 
suggesting appropriate future recommendations. This 
review includes evidence from validation studies, 
qualitative studies, randomized controlled trials, 
systematic reviews, scoping reviews, rapid reviews and 
narrative reviews to provide an overall understanding of 
the growing role of AI in healthcare education. 

RESEARCH GAP 
While there have been number of studies including 
multiple RCT’s, observational studies, cross- sectional 
surveys, systematic reviews, scoping reviews and narrative 
reviews which critically examine the role of AI and more 
specifically Generative AI in medical education and clinical 
training, healthcare delivery, clinical decision making and 
research domains, there are significantly less published 
articles which focus specifically on physiotherapy 
education domain which forms the basis of this review. 
Existing literature focuses significantly on the role of AI in 
clinical physiotherapy practice and patient rehabilitation 
outcomes, but limited studies focus on core application of 

AI for physiotherapy students and educators. Moreover, 
there are limited studies which focus on the ethical 
concerns, guidelines and future directions specifically for 
physiotherapy education. So, this narrative review aims to 
synthesize evidence from relevant literature to help 
physiotherapy students and educators regarding the 
challenges, opportunities and future directions of GenAI in 
physiotherapy education. 

 

AIMS AND OBJECTIVES 

While there have been number of studies including 
multiple RCT’s, observational studies, cross- sectional 
surveys, systematic reviews, scoping reviews and narrative 
reviews which critically examine the role of AI and more 
specifically Generative AI in medical education and clinical 
training, healthcare delivery, clinical decision making and 
research domains, there are significantly less published 
articles which focus specifically on physiotherapy 
education which forms the basis of this review. Existing 
literature focuses significantly on the role of AI in clinical 
physiotherapy practice and patient rehabilitation 
outcomes, but limited studies focus on core application of 
AI for physiotherapy students and educators. Moreover, 
there are limited studies which focus on the ethical 
concerns, guidelines and future directions specifically for 
physiotherapy education. Therefore, this narrative review 
aims to synthesize evidence from relevant literature to help 
physiotherapy students and educators regarding the 
opportunities, challenges and future directions of GenAI in 
physiotherapy education. 

ETHICAL CONSIDERATIONS 
This is a narrative review therefore neither informed 
consent nor approval by the institutional review board was 
obligatory. 

METHODOLOGY 
This narrative review is intended to integrate a broad, 
rapidly evolving and methodologically diverse literature. 
It was revised against SANRA which assesses justification, 
aims, description of literature, search, referencing and 
scientific reasoning. The review mainly focused on 
students’ and educators’ perceptions of AI, its role in 
improving learning and clinical reasoning skills, and the 
ethical and practical challenges associated with its use in 
education. 

SEARCH STRATEGY 
A comprehensive search was carried out using electronic 
databases including PubMed, Scopus and Web of Science. 
Academic search engine Google scholar was also used to 
retrieve relevant articles which were later critically 
evaluated. Google scholar was predominantly used to 
retrieve the majority of articles due to the ease of 
availability of high-quality literature. Articles published 
from 2023 were preferentially included to ensure inclusion 
of recent and high-quality literature evidence thereby 
reflecting most recent advancements regarding GenAI in 
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physiotherapy education. The original search identified 
816 records. After 34 duplicates and 17 records removed for 
other reasons, 765 titles and abstracts were screened and 
235 full text reports were assessed and finally 57 were 
included in this review. The full text exclusions comprised 
ineligible study types(n=127), unavailable English full 
texts(n=29) and unavailable full text(n=22). Figure one 
visually represents this selection criteria. 

Due to rapid changes in this field, a targeted update was 
conducted on 14 August 2026 using scispace for semantic 
discovery and Scite for bibliographic verification, citation 
content review and editorial notice checking. The update 
prioritized physiotherapy specific empirical research and  
controlled educational studies. 

Different keywords related to artificial intelligence and 
healthcare education were used during the search process. 
The medical search terms included were: 

“Artificial Intelligence” ,“Generative Artificial 
Intelligence” , “ChatGPT” ,“Health Professions Education” 
, “Physiotherapy Education” ,“Clinical Reasoning” ,“AI-
based Chatbots” , “Medical Education” , “Healthcare 
Students” 

The keywords were combined using terms such as “AND” 
and “OR” to identify relevant studies. The search results 
were imported into the Zotero reference manager and 
duplicates were screened and removed. 

ELIGIBILITY CRITERIA 
Articles were thoroughly screened and critically appraised 
and were selected based on the exclusion and inclusion 
criteria. 

INCLUSION CRITERIA 
Studies were considered eligible for inclusion if they were 
2023 onwards and focused on Artificial Intelligence and 
GenAI tools in healthcare and health professions education 
and having healthcare professionals and students as their 
primary sample constituents. Studies exploring 
perceptions, attitudes, acceptance, educational 
effectiveness, clinical reasoning, learning experiences and 
challenges related to GenAI integration in education. 
Qualitative studies, quantitative studies, randomized 
controlled trials, validation studies, systematic reviews, 
scoping reviews and narrative reviews were included in 
this study. Only articles published in the English language 
and those having full text articles available for detailed 
review were selectively included in this narrative review. 

EXCLUSION CRITERIA 
Studies unrelated to healthcare professions and 
physiotherapy were selectively excluded during screening. 
Moreover, studies describing the role and technical 
development of GenAI without discussing its educational 
impact or role were not included in this review. Editorials, 
opinion papers, conference abstracts, commentaries, letters 
to the editor, and unpublished studies were omitted to 
maintain and follow quality guidelines and enhance the 
quality of synthesized evidence in this review. Studies 

published in languages other than English and articles 
where the full text was not available were omitted. 

STUDY SELECTION 
The titles and abstracts of the identified studies were 
screened to check their relevance to the topic. Full-text 
articles were then reviewed based on the inclusion and 
exclusion criteria. 

A brief description of the article screening and selection 
procedure is illustrated by the following flowchart. 

 
Figure1 illustrating screening and selection criteria of eligible 
articles included in the review to improve transparency 

GEN-AI IN HEALTHCARE EDUCATION 
AND ITS TYPES 
Generative Artificial Intelligence (GenAI) is a type of 
artificial intelligence that can create new content such as 
text, images, videos, audio, and computer code. Unlike 
traditional AI systems that mainly analyze information and 
make predictions, GenAI can generate original content 
based on user instructions. The development of tools such 
as ChatGPT has increased the use of AI in healthcare and 
education, making information more accessible and 
supporting learning in new ways(17). The use of GenAI in 
healthcare education has grown rapidly in recent years. 
Students use AI tools to understand complex topics, 
summarize research articles, prepare study materials, and 
answer academic questions. Educators are also exploring 
how these technologies can be used to improve teaching 
methods and support student learning. The ability of 
GenAI to provide quick responses and personalized 
assistance has made it increasingly popular among 
healthcare students and professionals(18). 
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Type of Technology Examples Physiotherapy 
Education Applications Advantages Limitations 

LLM’s 
1.GPT-4(OpenAI) 

2.BLOOM 
Gemini (Google) 

1.Case based discussions 
2.Summarise difficult 

concepts 
3.Prepare study notes 

1.Personalised responses 
2.Natural conversation 

3.Easily Available 

1.Lack of real time data 
2.Hallucinations and 

Fabrication 
3.No Clinical Judgement 

Image Generation 
Models 

1.DALL-E 3(OpenAI) 
Stable Diffusion 

1.To study complex 
anatomical and clinical 
concepts via visual cues  

1.Provides visual cues to 
understand complex 

cases 
2.No patient consent 

needed 
3.Personalised 

Experience 

1.Requires proper 
validation 

2.May Generate 
inaccurate details 

Multimodal and 
Simulation Models 

1.Virtual patient 
platforms 

2.Integrated 3.Simulation 
environments 

1.Interactive case 
discussions 

2.Virtual consultancies 
(TeleRehabilitation) 
3.Visual Learning 

Experiences 

1.Immersive Experiences 
2.Safe Clinical practice 

Environment 

1.Technically Complex 
to Understand 

2.Needs Advanced 
Devices to Function 

LMS/EMR Integration 

1.Performance analytics 
tool 

2.Google Classroom 
3.EMR integrated 

Assistants 

1.Personalised Study 
Plans 

2.To store clinical and 
patient records safely 

and effectively 
3.Performance Tracking 

1.Easy Progress 
Monitoring 

2.Curriculum Alignment 
3.Easy to understand 

and Employ 

1.Privacy concerns 
related to patient data 

2.Policy barriers 

Table 1 illustrating the various types of GenAI models along with their applications, Advantages and limitations in physiotherapy 
education adopted from (12) 

One of the most common types of GenAI is the Large 
Language Model (LLM). LLM’s are trained on large 
amounts of text data and are designed to understand and 
generate human language. Examples include ChatGPT, 
Gemini, and Claude. These models can generate written 
content, answer questions , assist with problem solving 
tasks, and summaries information. In healthcare education, 
LLMs are often used to support learning, clinical 
reasoning, and knowledge acquisition(19). 

Another type of GenAI is image-generation AI, which 
creates images based on written descriptions. These tools 
can be used to develop educational diagrams,  and visual 
learning materials. In  education, image-generation tools 
may help students, make them understand anatomical 
structures through colorful diagrams  with labelling and 
explain clinical concepts more effectively by providing 
visual representations of information. 

Video-generation AI is another emerging technology that 
can create videos and animations from text prompts. 
Although its use in healthcare education is  still under 
development, it has the  capacity  to support simulation-
based learning, clinical demonstrations, and patient 
education. Such tools make it easy to learn in a more 
interactive way and highly engaging for students. 

A more advanced category is multimodal AI. These 
systems can work with different forms of information, 
including text, images, video, and audio. By combining 
multiple types of data, multimodal AI can provide more 
detailed and context-specific responses. This technology 
has the potential to support virtual patient simulations, 
case-based learning, and other interactive educational 
activities in health professions education(19). 
Despite its many advantages, GenAI also has limitations. 
One of the main concerns is AI hallucination, where the 
system generates information that appears accurate but 

sometimes it's  incorrect. Other challenges include privacy 
concerns, bias, plagiarism, and overdependence on AI-
generated content. For this reason, information produced 
by AI should always be reviewed critically and supported 
by reliable sources. 

Overall, GenAI has the potential to improve healthcare 
education by making learning more accessible, flexible, 
and interactive. However, its successful use depends on 
responsible implementation, proper guidance, and 
continuous evaluation to ensure that educational quality 
and academic integrity are maintained(20). 

POTENTIAL USES OF GENAI IN 
PHYSIOTHERAPY EDUCATION 
GenAI is one of the fastest emerging and rapidly evolving 
tools used in medical and physiotherapy education. Large 
language models such as OpenAI’s ChatGPT are seen as a 
tumultuous force that will fundamentally change the 
education sector. LLM’s are capable of generating human-
like text like almost any topic and writing style which is of 
immense importance in the education field and 
particularly medical and physiotherapy fields(21). These 
models without any prior training or fine tuning for 
medical education achieve near passing scores on all three 
exams of United States Medical Licensing Examination 
(USMLE) Step exams (22) suggesting that GenAI has a 
great scope in medical and physiotherapy education. 
GenAI plays a crucial role in brainstorming certain ideas 
and theories which helps both the students and educators 
to get major insights regarding topics and ideas. Moreover, 
there should be increased usage of transparent AI systems 
in education. By directly collaborating with instructors, 
GenAI can extensively generate clinical cases with detailed 
history, clinical notes, examination results and lab data 
perfectly tailored as per the need of the student, educator 
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or clinician. Furthermore, GenAI can integrate certain 
contextual factors such as ethnicity, race, occupation which 
can enhance the quality of teaching notes and clinical cases 
(23). GenAI is also rapidly evolving to provide interactive 
learning and provide a suitable learning environment to 
the students to help them grasp key concepts and ideas 
from grass root level. Systems such as DALL-E 3 (OpenAI) 
and stable diffusion can generate images and other visual 
cues to facilitate learning. They help to generate realistic 
anatomical illustrations,  radiological findings, and 
dermatological presentations that  may be integrated into 
medical teaching (12). These systems operate on stored 
dataset and respond appropriately based on the user's 
prompt to generate illustrative diagrams and figures which 
help in enhanced conceptual understanding. 

OPPORTUNITIES OF GENAI IN 
PHYSIOTHERAPY EDUCATION 
The distinctive ability of GenAI to competently formulate 
new content and simulate human creativity and produce 
realistic outputs has revolutionized many fields including 
physiotherapy (24). However, some studies claim that 
educators have not maximized the potential of AI in 
teaching and learning contexts (25). Image generation 
models and LLM’s have a great scope in the field of 
physiotherapy education as they help prepare future 
clinicians, researchers and educators via providing in 
depth and detailed understanding of core 
physiotherapeutic concepts. 

1. PERSONALIZED LEARNING AND TUTORING 
GenAI is swiftly evolving and along with the integration of 
image generation models and LLM’s, it is providing a 
stupendous platform for students to grasp concepts at their 
own varying pace. GenAI is currently seen as the future of 
physiotherapy education. Some studies(26) state that 
GenAI currently does not possess the capabilities to 
completely replace educators and is great as an adjunctive 
tool as it is unable to produce the experiences and social 
interactions necessary to develop empathetic and 
contextually aware learners. As suggested by other studies 
(27) that LLM’s such as ChatGPT may lack complete 
clinical reasoning and critical thinking which justifies its 
status as a secondary reference rather than primary source 
of learning. Creely et al.(28) observe that excessive 
dependence of learners towards GenAI technologies 
hamper their critical thinking and analytical aspects of 
learning as if GenAI repeatedly resolves complex queries 
and rectifies mistakes, learners may bypass stages of 
critical thinking and deep learning. Other studies (29) state 
that LLM’s generate interactive simulations that allow 
medical students to understand and grasp deep concepts 
via visual maps. 

 
Figure 2 illustrating conceptual domains of opportunity and risk 
for GenAI in physiotherapy education generated by NapkinAI 
based on author generated prompt 

This implies that GenAI can help students understand 
complex and multifaceted topics with relative ease. 
According to Iorliam et al.(30) ChatGPT is a great tool for 
creative writing and elucidating concepts and can help 
learners grasp concepts at their own pace. Moreover 
Farrelly et al.(31) observed that GenAI tools may 
potentially evolve into personal language tutors for 
international students going abroad to pursue higher 
education as these LLM’s may be trained in local 
terminology and idioms so as to explain contextual 
information and greatly improve written and spoken 
English. Takale et al.(24) emphasize on the fact that image 
generation models have a stupendous role in training 
medical and physiotherapy students as they can generate 
synthetic medical imageries to simulate medical scenarios 
which is greatly utilized to train healthcare professionals. 
Moreover, some studies indicate an increased risk of 
spread of misinformation, lack of context and 
generalizability by GenAI chatbots which demand for 
critical appraisal skill and independent verification of 
sources (32). Lopez et al.(33) strongly emphasize that 
GenAI can improve overall collective construction of 
knowledge and it should not be seen as an automation tool 
but as a stepping stone which helps to cultivate creativity, 
critical thinking and problem-solving skills in students. 

2. RESEARCH AND ACADEMIC WRITING 
Research and academic writing are tedious tasks and many 
students struggle to balance studies with research 
activities. GenAI tools assist with literature summarization, 
manuscript drafting, brainstorming ideas (12). Janumpally 
et al.(22) emphasised that LLM’s are powerful tools for 
academic research and they can readily summaries 
complex academic papers making it efficient and less 
cumbersome for students and educators. These tools have 
a great utility in assisting physiotherapy students to 
comprehend complicated researches and academic works. 
However,  Faisal kalota et al.(34) observed that the current 
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version of ChatGPT is not functionally equipped to be the 
primary writing tool in research and academic writing and 
should be improved in functionality and most likely 
contains factual errors. Moreover, it has another limitation 
that it is unable to generate information specific to the 
needs of the students (34). It implies that GenAI tools are 
producing a paradigm shift in the research and academic 
field. LLM’s such as ChatGPT are being extensively 
utilized amidst their evolution in understanding the 
dynamics of research and academic writing. Currently 
these LLM’s are being widely used for summarizing and 
categorizing literature reviews and to quickly synthesize 
large quantities of information and to analyze them 
effectively(35) 

 
Table 2 illustrating use cases of GenAI in physiotherapy education 
and clinical setup and its potential educational value. 

Moreover, use of these LLM’s in research activities has 
provided a huge push to manuscripts from non-native 
English-speaking countries as they can be easily translated 
making them highly publishable as scholarly work(36). This 
highlights a positive impact of these GenAI models to connect 
global scholars and educators and discourage any language 
barriers which have hindered medical and physiotherapy 
education in the past. Use of GenAI technology to assist 
research and academic writers is not inherently considered 
unethical (37). But we come across grievances of certain 
sections of medical education that consider use of GenAI in 
physiotherapy research as unethical. However, Wilcocks et 
al.(37) state an important assertion that use of AI cannot be 
considered unethical if it is used to perform legitimate and 
valid research and moreover the author should take full 
responsibility for their research and academic work. 

3. EDUCATIONAL CONTENT CREATION AND 
CURRICULUM DESIGN 
GenAI plays a monumental role in development of 
educational content and helping identify gaps and 
shortcomings of curriculum. Educators can utilize GenAI to 
draft lecture notes, PowerPoint presentations, design case-
based scenarios and also generate material for problem-based 
discussion to facilitate clinical training and ensure substantial 
understanding of the concept (12). Image generation models 
such as DALL-E 3 by OpenAI can generate visual cues and 
images which are used by educators to facilitate learning. 
Apart from educational content creation, GenAI also plays an 
important role in designing curriculum and improving its 
structure to adapt changing educational policies and 
significantly improve its competency. The current state of 
physiotherapy curriculum is basically futile i.e. it is not 
capable of training students to cultivate essential skills such as 
critical thinking , critical analysis and appropriate clinical 
reasoning. Thus, with the assistance of GenAI, it can help to 
effectively identify gaps and various shortcomings of our 
current curriculum and help us suggest great alternatives and 
future subsequent pathways to produce better clinicians and 
researchers. However, currently strategies of integrating 
GenAI in medical and physiotherapy education curricula have 
not yet been established (38). This demands critical analysis 
and immediate integration of GenAI in medical curricula. 

CHALLENGES AND RISKS OF USING 
GENAI IN PHYSIOTHERAPY 
EDUCATION 
Despite its enormous potential in influencing physiotherapy 
education and clinical practice, use of GenAI poses significant 
challenges and risks in various domains of education. GenAI 
majorly poses certain risks in legal, academic and ethical 
domains of medical and physiotherapy education which 
needs to be understood and critically analyzed by the 
educators and policymakers so as to promote ethical use of 
GenAI among learners. 

 
HALLUCINATIONS, DATA 
FABRICATION AND INACCURACY 
This is one of the major concerns of integrating GenAI in the 
academic and research landscape. GenAI models such as 
LLM’s are highly prone to generate false and inaccurate 
information. Hallucinations are described as inaccurate and 
nonfactual information generated by LLLM’s due to inherent 
tendency of the model emphasizing certain parts of the 
prompt more than others seen in errors of training data (39). 
Moreover, Hallucinations and data fabrication are more 
commonly seen in the GPT-4 models due to the fact that these 
technologies are trained on pre-set data and are mostly 
unaware of the most recent guidelines or discoveries in the 
field of education and clinical practice (12). This majorly leads 
to the generation of fabricated data which is inherently 
incorrect and inaccurate. 

GenAI also has a tendency to not understand which dataset 
fed is real or fake. So, it also utilizes fake dataset to produce 
inaccurate and fake information which leads to formation of 
fake, manipulated and fabricated data (40). Furthermore, 
Templin et al.(39) observed that most professionals and 
learners are not equipped with the inherent ability to identify 
hallucinations and fabricated data. Hence there is a major role 
of physiotherapy educators, instructors and clinicians in 
helping the students identify AI hallucinations, fabricated and 
fake datasets and inaccurate content and guide them to 
identify such data and critically appraise any dataset before 
utilizing it. 
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PLAGIARISM AND ACADEMIC 
INTEGRITY 
Plagiarism as quoted by Aline Mille et al.(41) refers to the 
unethical act of copying and appropriating someone else’s 
work, ideas and words without proper attribution or 
permission and quoting them as one’s own. They further 
explained three forms of plagiarism i.e. paraphrasing an idea 
or sentence not originally belonging to the author, not 
properly acknowledging the original source and using 
someone else’s work without proper citation. It is a serious 
academic offense and is appropriately punishable under law. 
However, with the rise of GenAI in the field of research and 
academics has made the tedious task of detecting plagiarized 
data more difficult. GenAI is capable of producing human like 
content which blurs the line between human creativity and AI 
generated text as LLM’s such as ChatGPT are equally capable 
of generating human like content which has made plagiarism 
detection more gruesome than ever (42). For instance, GenAI 
can automate generation of a literature review and auto cite 
articles which are often incorrectly cited and data fabrication 
is observed but this easy process of content generation 
inadvertently promotes authors and learners to be overly 
relied on these technologies without critically analyzing its 
original source (14).Moreover these LLM’s are being widely 
abused by students for assignment writing and other 
academic processes. This risks academic integrity and greatly 
hampers students’ evaluation reasoning and critical thinking 
abilities (43). Moreover, since LLM models generate datasets 
on pre fed data, they cannot be held accountable for the data 
they synthesize. 
These models lack critical thinking, reasoning and therefore 
the author who uses these tools without proper 
acknowledgement shall be held responsible for plagiarism 
(44). Moreover, students and authors try to use torture phrases 
in attempts to evade plagiarism checks in recent times (45). 
These phrases are bizarre rewording of established technical 
terminologies which students and researchers use to evade 
plagiarism accusations. These tactics are deemed unethical 
and unacceptable behavior in academia. Therefore, the use of 
GenAI technologies should be ethical and both its positive and 
critical aspects should be appropriately evaluated (46). There 
should be ethical and responsible use of GenAI technologies 
in research and scholarly work so as to avoid punishable 
offenses such as plagiarism. Authors and learners should 
properly acknowledge and cite the original source and use 
LLM technologies merely as a brainstorming and idea 
evolving tools and should not be abused and used 
inappropriately without proper acknowledgement. 

ETHICAL CONCERNS AND DATA 
PRIVACY 
In the era of rapidly evolving GenAI technologies there are 
certain ethical considerations and moral duties which are 
imperative and obligatory for AI developers. The major ethical 
dilemmas these developers need to operate are propagation of 
fake and harmful content, bias, misapplication and privacy 
and security breaches (47). Arar et al.’(48) observed that while 
these GenAI technologies are useful they still possess certain 
threats to mankind. They observed that while AI is evolving 
rapidly in education and other sectors, the lack of morality, 
emotions, contextualization and consciousness sets GenAI 

technologies prone to ethical and legal consequences. 
Moreover, Osho base et al.,(49) observe that utilizing 
demographic inputs, GenAI is more susceptible to 
reproducing stereotypes and legitimizing inequalities. This 
further builds on the concept that as GenAI isn’t conscious, 
logic driven and detached, it is more prone to propagate bias 
and inequality. Fui Hoon et al.,(50) observe that these GenAI 
technologies often possess bias as their training data is 
monolingual and these models are incompetent in managing 
and analyzing this data critically which causes bias generation 
in language models. Musalmagadu et al.,(51) devise a remedy 
for this particular situation. They propose that training data 
should be carefully curated and discriminatory outputs 
should be found and routinely audited and these models 
should be assessed on a regular basis. Moreover Sai et al.,(52) 
observe that the framework of GenAI produces output based 
on datasets, if the dataset is biased and of poor quality then 
the output generated too shall be shallow and biased. 
LLM’s are widely being used in medical education, clinical 
practice and medical data analysis and storage. However the 
data stored in GenAI systems is encrypted and strictly 
enforced access is limited, there remains a risk of data leak 
raising concerns of hampering patient confidentiality, identity 
theft and reputational damage to individuals and institutions 
(53). As GenAI is rapidly evolving, our understanding of its 
functioning and its role in student and faculty development is 
constrained (54). Therefore, as GenAI is evolving it is the 
inherent responsibility of policymakers and institutions to 
enforce strict protocols and properly evaluate GenAI 
technologies before implementing them in healthcare, medical 
and physiotherapy education and clinical scenarios to contain 
the bias, privacy concerns and data confidentiality effectively 
and uphold the true essence and value of integrating GenAI 
technologies in education and healthcare. 

FUTURE DIRECTIONS 
GenAI technologies are indubitably certain to have inevitable 
and everlasting effects on medical education and particularly 
physiotherapy education in the foreseen future. The 
integration of GenAI in education has a great scope in future 
to significantly improve problem solving skills, 
communication, critical thinking and research-oriented skills 
(55). Educators and instructors need to carefully evaluate 
these benefits of integrating GenAI in education and develop 
essential protocols and guidelines to ensure that benefits of 
using these technologies far outweigh its potential risks and 
harms. Batista et al.,(56) further highlighted that there are 
minimal quality studies which elaborate how to establish 
ethical guidelines and institutional policies for ethical use of 
GenAI in higher education and how to counteract the ethical 
challenges arising due to usage of GenAI in medical and 
physiotherapy education. Moreover Batista et al.,(56) 
emphasized on the fact that GenAI is influencing the skillset 
needed to secure future jobs and developing necessary skills 
to land a job in the evolving job market. For instance, in the 
physiotherapy domain, GenAI has assisted physiotherapists 
in providing clinical consultation and rehabilitation to 
patients across the globe via teleconsultation and virtual 
reality domains of GenAI. This has enabled physiotherapists 
to provide their services to remote areas where physical reach 
was restricted. Moreover, the use of virtual reality models 
helps to provide an immersive environment to students to 
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interact with AI generated clinical cases which furthermore 
helps in developing critical analytic and logistic reasoning 
skills. Raman et al.,(57) observed that when students perceive 
that GenAI tools promote autonomy, their engagement 
increases automatically. Moreover, they observed that 
learners who assume GenAI tools as enablers and guides and 
not substitutes for their cognitive processes exhibit greater 
academic confidence and integrity. This implies that GenAI 
should be potentially utilized as an aid for brainstorming 
ideas and concepts and not as a primary alternative. In 
physiotherapy education, there should be institutional 
policies which address critical aspects of AI assistance in 
assignments and coursework. Proper distinction between 
acceptable and prohibited AI usage should be upheld to 
maintain academic validity and integrity and prevent 
misconduct (12). Medical institutions need to establish 
structured programs and workshops to instill AI and deep 
machine learning fundamentals in both students and faculty. 
Moreover, students should be trained to identify AI generated 
outputs to maintain scholarly rigor and academic integrity. 
The physiotherapy curriculum should include AI and prompt 
engineering techniques for LLM’s so that learners could 
effectively integrate GenAI with education and clinical 
practice (12). Furthermore, learners need to ethically use 
GenAI technologies and critically evaluate its outcomes and 
potential hazards which it brings along. Learners need to be 
trained in such a way so that they consider GenAI tools and 
LLM’s as a secondary tool and understand how it functions, 
recognize its limits and apply them ethically and judiciously. 

LIMITATIONS OF THIS REVIEW 
This narrative review aimed to synthesize evidence from 
existing literature on the role and impact of integrating GenAI 
technologies in physiotherapy and medical education and 
exploring the opportunities and challenges associated with it 
and alongside mentioning some key future recommendations. 
Major limitation of this review includes the selection bias that 
may have invariably crept in which influences the conclusions 
drawn from this literature. This reduces the quality of 
evidence generated as compared to a systematic review but 
the robust methodology for literature search employed by the 
authors ensures that the review synthesizes accurate and 
reliable conclusions of the existing literature. 

CONCLUSION 
Generative Artificial Intelligence has many potential benefits 
in healthcare and physiotherapy education. Students utilize 
GenAI tools to understand difficult topics, make notes, 
summarize articles, and answer deep and conceptual 
questions. GenAI can also help students learn at their own 
pace and provide assistance whenever needed. For educators, 
GenAI can help in preparing teaching materials and learning 
activities and form assessment criteria. Overall, GenAI can 
make learning easier, faster, and more engaging. Even though 
GenAI has many advantages, it also has some major 
drawbacks. Sometimes GenAI can give incorrect or 
misleading information. The answers may look flawless, but 
they are not always accurate. GenAI is also not reliable as a 
sole research companion as it is prone to develop 
hallucinations and fabricate data which reduces its 
authenticity. There are also concerns about plagiarism, 
privacy, bias, and potential overuse of AI tools. If learners 

depend too much on AI, they may not develop strong critical 
thinking and problem-solving skills. 

This review establishes that Generative Artificial Intelligence 
is becoming more frequent in healthcare education. It can help 
students learn better, explore information easily, and improve 
their understanding of complex topics. However, GenAI 
possesses certain demerits and challenges.  Hence GenAI can 
be used as an excellent assistant and brainstorming tool but it 
should not replace the critical thinking and decision-making 
aspects of learners and researchers. When used carefully and 
responsibly, GenAI can play a useful role in healthcare 
education. 
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