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ABSTRACT

Background

The growing technology landscape in the Artificial Intelligence (Al) era requires continuous curriculum
advancement. We aimed to explore medical students knowledge, attitudes and perceptions of integrating Al and
chatbots into the curriculum.

Method

A cross-sectional questionnaire-based study conducted among pre-clinical students. Of 150 students, 131
responded. The questionnaire assessed their knowledge, attitude and perception toward Al and chatbots use in
the medical curriculum. After thematic analysis, data are expressed as percentage.

Results

Students showed a moderate knowledge (73.91%) and a predominantly negative attitude (84.56%) toward
integrating Al into curriculum. Concerns included data privacy, trust issues, self-harm (illegal practices),
creativity loss, questionable accuracy and reliability, limits skill development, overdependence, errors and
liabilities, and lack of ethical judgment. Most (71.76%) had never practiced medical-specific chatbots aligning
with their negative attitude. The identified barriers were limited accessibility, inadequate training and guidance.
Students showed mixed responses about Al in clinical purposes: diagnosis, telemedicine, and virtual patient
simulations. Students commonly used Al tools were non-medical, low-risk applications.

Conclusion

Students knowledge of Al is still developing and attitudes were predominantly negative or cautious toward its
integration into the curriculum. Before implementation, concerns regarding ethics, training, and access must be
addressed. Students have strong digital familiarity outside of academic and health contexts. These findings
suggest the need for carefully regulated, context-specific integration of Al in medical education, with a focus on
building capacity, addressing ethical concerns, and ensuring equitable access.
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INTRODUCTION

Artificial intelligence (Al) is considered a branch of
engineering or computer science [1] that resolves
complex challenges given to it. It is a computer system
that has simulation of human intelligence and may
beat the human intelligence [2]. It is taking a revolu-
tionary change in the technological landscape.
Artificial intelligence has done many revolutions in
the field of agriculture [3], vehicle manufacturing
companies, Tesla, entertainment, finance and shop-
ping via Netflix, amazon [4].

In healthcare, Al applications have significantly
enhanced disease diagnosis [5] prediction of disease
[6] drug discovery [1] personalized treatment, remote
patient monitoring [7] and virtual health assistants or
chatbots [8]. Among its innovations, chatbots: Al-
powered conversational agents have emerged as tools
for improving patient interaction, offering mental
health support [9] and assisting with triage [10] and
follow-ups. Even some of them provide coping
strategies via platforms like Woebot, Tess, Replika,
animal therapy [11].

In clinical practice, Al and chatbots can work syner-
gistically in disease diagnosis and support clinical
decision. For example, Al algorithms can analyze
MRI scans [12], histo-pathology slides [13] while
chatbots can collect patient information such as
medical history, symptoms, and lifestyle factors and
suggest treatment based on established guidelines.
Additionally, the use of Al and chatbots might also
decrease the physician burnout [5].

In medical education, Al and chatbots are increasingly
being explored for their potential to enhance learning
experiences, predictive analytics, and language
learning tools [14]. However, the integration of Al in
medical education is still limited, especially in
settings with fewer resources [15]. There are also
concerns related to data privacy, patient autonomy,
transparency of algorithm [16], and possible job loss
[17] as possible barriers. Hence, there is a need of
further research to explore the use of Al in medical
education, particularly in terms of authenticity [18]. A
study done in Nepal has shown that students have
positive attitude to learn about Al but are unaware of
its impact in healthcare sector because of ill equipped
healthcare system to handle Al challenges [15]. With
this outlook, our objective is to explore medical
student knowledge, attitude, practice of Al use in
medical study and perceptions towards the integration
of Al and Chatbots into medical curriculum. The other
objective is to find the possible challenges while
integrating Al and chatbots into medical curriculum
from the perspective of students.

METHODS

It was a cross-sectional questionnaire based study
done at Devdaha Medical College and Research
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Institute (DMCRI). The study was conducted from
August 25, 2024 to August 14, 2025, after obtaining
ethical clearance from institutional review committee
of DMCRI. The participants were pre-clinical medical
students. The estimated total participants in the study
were 150. Those students enrolled in first and second
year (from three batches) of pre-clinical sciences were
included in the study.

Questionnaire was developed by extensive review of
literatures [8, 15, 19-22] and taking opinions from few
experts. A pretesting/face validity of questionnaire
was done for verification of its construct and content
validity. Questionnaire was tested in 10 students from
first semester students. The reliability Chronbach's
alpha obtained was 0.752. The ambiguous questions
were reframed and reconstructed. The futile questions
were discarded.

The questionnaire was administered to students to
assess their knowledge, attitude and practice of using
Al and chatbots. It consisted of four sections (section
A to section D); Section A: demographic details,
Section B: knowledge about artificial intelligence and
Chatbots, Section C: attitude towards Al and Chatbots
learning and its integration in medical education
curriculum and Section D: practice of Al and chatbots.
The questionnaire utilized a Likert scale for scoring,
with a few open-ended questions in each section. The
Likert scale consists: Strongly Agree (5), Agree (4),
Neutral (3), Disagree (2), and Strongly Disagree (1).
In the knowledge and attitude sections, a scoring
cutoff was determined. The total knowledge score was
calculated based on eight questions, each with a
maximum score of 5, resulting in a total possible score
of 40. Knowledge levels were categorized as: High
(32-40), Moderate (21-31), and Low (8-20) levels.
Section C (Attitude) consisted of eight statements,
with questions 1-7 being positive statements indica-
tive of a positive attitude. The responses were scored
on a Likert scale as "Strongly Agree" received a score
of 5 and "Strongly Disagree" received a score of 1.
However, question 8 was a negative statement, so its
scoring was reversed "Strongly Agree" received a
score of 1, while "Strongly Disagree" received a score
of 5. The total attitude score was obtained by summing
the scores from all eight statements and the average
score (AS) was calculated by dividing the total score
by 8. Attitude was categorized based on the AS, as
follow: positive (AS > 4), negative (AS < 4), and
neutral (AS =4) attitude levels.

Section D responses were Never, Rarely, Occasion-
ally, Often, and Daily assessing students practice
regarding Al and chatbots applications. The same
section employed a Likert scale (Not Useful, Slightly
Useful, Moderately Useful, Very Useful, Extremely
Useful) to gauge students perspectives on the useful-
ness of Al and chatbots in medical education across
various aspects, including diagnostic support, virtual
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patient simulations, personalized learning platforms,
research and data analysis, remote learning and
telemedicine, professional development, and rating.
Individual responses were presented as percentages.
The details of questionnaire are available in the
Annexures. Open-ended descriptive responses were
thematically categorized and expressed in percent-
ages or frequencies.

RESULTS

Questionnaire was delivered to 150 medical under-
graduate students. Responses were received from 131
students with a response rate 0 87.33%.

A. Results on Knowledge about Artificial Intelli-
gence

We found majority of students (73.91%) have moder-
ate level of knowledge regarding artificial intelli-
gence, Table 1.

Table 1: Knowledge about artificial intelligence, n-131

Percentage
Knowledge about Al Score of Students
High Knowledge about Al 32-40 2.17%
Moderate Knowledge about Al 21-31 73.91%
Low level of knowledge about Al 8-20 23.92%

Students were aware of Al use in medical and other
fields, Table 2.

Table 2: Compilation of Al uses in different field

Field Examples

Medical Field Hair transplant, Butterfly Network
(ultrasound), Robotic microsurgery, Babylon
Health, Ada Health, K Health, Ginger
Tesla (self-driving), Memory chips in car
industry

Drug discovery, personalized medicine
ChatGPT (Chat Generative Pretrained
Transformer), Gemini, CoPilot, Al-generated
educational materials

Google Assistant, Siri, Alexa, Virtual
assistants

Snapchat, Photoshop, Chatbots

Al 'in shopping apps, Food apps, Delivery
apps, Payment apps

Speech-to-text, Chatbots for video/news
generation, Voice changers

OpenAl tools (e.g., ChatGPT)

Al for climate change management,
Precision agriculture

Robotics, Mechanical Al

Photoshop, Tools for designing

targeted marketing, customer behavior
analysis

surveillance, autonomous systems
Waiter, Customer service chatbots

Automobile Industry
Pharmaceutical Industry
Education

Virtual Assistants

Social Media and Apps
Shopping and Delivery

News and Media

Open Al Technologies
Agriculture

Mechanical/Engineering
Graphic Design
Marketing and Food Industry

Military
Textile and Service Industry

B. Attitude towards Al and Chatbots learning and
integration in medical education

We found majority (84.56%) of students have nega-
tive attitude towards integration of Al and chatbots in

the medical field, Table 3. Some of the major ethical
issues (question No. 9) mentioned by students were
patient privacy and data security, misdiagnosis and
algorithmic errors, employment and human displace-
ment, ethical use and regulation.

Table: 3: Students attitude towards integration of Al in
medical education

Attitude Percentage

Positive (>4) 0.195%
Neutral (=4) 15.21%
Negative (<4) 84.56%

There were many perceived negative expectations on
Al use in medical field. Raised concerns are, data
privacy and security, overdependence, accessibility
and training gaps, misuse by general public due to
easy public access, risk of illegal practices, employ-
ment displacement, emotional intelligence limits,
students creative thinking compromised, technical
and system reliability, miscommunication- due to lack
of patient doctor interactions, cultural and regional
variance in dose/mismatch, lack of human oversight
etc.

Despite negative attitude of students towards integra-
tion of Al in medical education, they have some
recommendations for its use in the medical field,
Table 4.

Table 4: Recommendations for using Al in the medical field, n-
131

Theme Recommendations pelcets
tage
1. Medical Education and Better visualization, concept clarity in 40%
Learning subjects
2. Research and Easy and quick access to information-  18%
Knowledge Access exploring medical issues- Aids

research and training

3. Clinical Assistance Use in ICU/critical care, labs- help 15%
and Diagnostics diagnosis - Support simple/general
surgeries
4. Limited and Cautious ~ minimize dependence - no 12%
Use replacement of books and human
judgment-Implement with monitoring
5.Enhancing Practical Encouraging familiarity with Al-tools- %

Understanding Bridging gap between theory and

practice- concept development

Align with doctor—patient 3%
understanding- Must support mutual
decision-making

Saves time- Reduces human error in 3%

6. Doctor-Patient
Alignment

7. Time Efficiency and

Error Reduction diagnosis or critical care

8. Al for Helpful in chronic disease, dementia, 2%
Chronic/Complex infertility, advanced cancer

Diseases

C. Practice of AI and Chatbots by Medical Stu-
dents

Majority of students (71.76%) have never used
medical-specific chatbots, Table 5. There is a mixed
response for the overall use of Al-tools. For medical
studies about half of students never use ChatGPT and
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many students (41.22%) never use Al-tools for exam
preparation.

Table 5: Frequency distribution of students in using Chatbots
and Al-tools, n-131

Never Rarely

Occasio-  Often Daily

Practice Statements

(%) (%) nally (%) (%) (%)
1. Interacted with medical 94 23 9 2 3
Chatbots (71.76%) (17.56%) (6.87%)  (1.53%) (2.29%)
2. Use Chatbot for enhancing 20 46 26 23 16
my medical studies. (15.27%) (35.11%) (19.85%) (17.56%) (12.21%)
3. Frequency of using Al-tools 11 40 37 28 15
or applications for learning (8.4%) (30.53%) (28.24%) (21.37%) (11.45%)
purposes
4. Using Al-tools during exam 54 43 9 20 5
preparation (41.22%) (32.82%) (6.87%)  (15.27%) (3.82%)

5. Used Al-tools in other places: 6 17 9 42 57
entertainment, weather (4.58%) (12.98%) (6.87%)  (32.06%) (43.51%)
updates, exercise, language

processing, finance

Students demonstrated the highest appreciation for Al
applications in research and data analysis (90.83%),
professional development (96.94%) and personalized
learning (88.54%), as evidenced by the predominance
of "moderately useful", "very useful" and "extremely
useful" ratings in these categories, Table 6. In contrast,
Al applications in diagnostic support and remote
learning/telemedicine received more varied
responses, indicating a comparatively cautious
acceptance, Table 6.

Table 6: Rating of Students for Six Different AI Applications,
n-131

Applications Not  Slightly  Moderately Very  Extremely (su.ll;:t;!#zztlrlate
useful  useful useful  useful Useful

to extreme) %
Diagnostic 8 43 43 30 7 61.6
support
Virtual 9 19 58 26 19 78.62
patient
simulations
Personalized 0 15 21 48 47 88.54
learning
Research and 3 9 9 62 48 90.83
Data analysis
Remote 1" 16 37 48 19 79.38
LearningiTele
medicine
Professional 4 28 32 42 25 96.94
Development
DISCUSSION

In this study, medical students have a moderate level
of knowledge (73.91%) regarding artificial intelli-
gence and its real life exposure. The level of knowl-
edge in our students is less as compared to other
country studies such as Saudi Arabia (98.4% had
knowledge) [23]. We found students are able to recall
or identify real-world applications of Al in both
medical and non-medical fields suggesting a develop-
ing understanding but not comprehensive. They
mentioned number of Al tools and applications that
are in use nowadays such as use in automobile
industry, social media, virtual assistants, open Al,
mechanical engineering, shopping and delivery apps.

We found majority (84.56%) of medical students have

negative attitude towards integration of Al and
chatbots in the medical curriculum. Our study is
contrary to the other study where 93.95% of medical
students have strong belief that Al is crucial in the
medical field [24]. The Pakistani students showed
positive attitude towards integration of Al in medical
field [25]. Further, a study done in Saudi Arabia also
mentions that students have positive attitude (81.8%)
towards Al integration in diagnostic precision and
patient care despite lack of formal education on Al
[23]. In India, 46.8% were in favor for Al integration
in medical field [26]. Meanwhile, our students
mentioned many negative prospects in terms of
patients data privacy and security, high chance of data
misuse by general public via easy public access, and
high risk of illegal practices. To address data privacy
and security, there are different data privacy preserv-
ing Al techniques such as block chain and federated
learning (or keeping or sharing data). However, these
tools have certain limitations such as high communi-
cation/computing costs, slow execution time, with
accuracy compromise [27]. Hence, accuracy compro-
mise is detrimental and is not acceptable in medical
field. It seems there is a need for the development of
proper data privacy techniques before integrating it
into the curriculum. The other negative prospects of
students are accessibility and training gaps among
medical personnel, limiting their skills development
and chances of job displacement. Al should not be
viewed as a foe or a replacement for human, rather it
should be a vital ally [28] to equip and support medical
professionals [29]. Hence, this highlights the impor-
tance and need of providing proper training and
continuous skill enhancement for health care profes-
sionals.

Our students, pointed out that lack of emotional
intelligence in Al-systems could negatively impact
patient compliance and its excessive use contributes
to an overdependence on Al and chatbots in clinical
practice. Besides, they emphasized that excessive
dependence on Al will also limit once learning and
teaching, diminishing persons thinking and creativity,
ultimately leading to shallow knowledge. This is in
accordance with a finding in which students were
concerned that Al could undermine their clinical
thinking in medicine [30]. Additionally, they also
raised concern about technical and system reliability
(machine malfunction, surgical errors) of Al. More-
over, students mentioned that dependence on Al can
lead to miscommunication and decline patients-
doctors interactions, ultimately development of trust
issues in patients. To address these concerns, Al
training should incorporate transdisciplinary research
collaborations between medical experts and computer
scientists and there should be ongoing auditing and
monitoring of data to ensure proper validation and
reliability [31]. As medical science continually
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evolves, lack of such validation may lead to persistent
trust issues. To add on this, students highlighted lack
of human oversight in Al use can also result in poor or
absent ethical judgment.

Hence, the overall negative attitude observed among
Nepalese students may stem from limited access to
emerging technologies, insufficient faculty expertise,
lack of exposure, and underlying ethical beliefs.
However, it is important to recognize that their
cautious attitudes toward Al are not solely the result of
moderate knowledge, training gaps or inaccessibility.
In many cases, this disbelief reflects valid concerns
about potential harm, ethical dilemmas, and the
unintended consequences of overreliance on technol-
ogy. Adopting new tools should not be seen as
inherently necessary or beneficial; each innovation
must be critically evaluated based on its context-
specific risks and benefits. Notably, despite their
negative attitude about integrating Al into medical
curriculum, students offered constructive recommen-
dations for its use. A significant proportion, 40%
strongly supported the application of Al as a learning
aid, particularly in visualization and teaching
enhancement. Further, moderate proportion (18%) of
students mentions using Al in the research purpose as
assistant or trainer. On the other hand, 12% of students
emphasized the need for cautious and limited use of
Al, highlighting concerns about overdependence,
potential risks, and the importance of human over-
sight. Some students recommend clinical use of Al as
diagnostic tool and ICU care, but suggest keeping it
for support, not replacement. Few students mentioned
for the development of laws and policy for the ethical
issues that can arise in near future.

We found majority of students (71.76%) have never
practiced medical-specific chatbots which aligns with
their negative attitude towards its integration into
medical field. However, about half of the students use
chatbots such as ChatGPT to enhance their medical
studies as similar to a study done in United State [32].
Whereas, in Japan, many students found ChatGPT
lacked precision in medical studies [33]. Additionally,
we found many (61.06%) students use Al-based tools
for learning at least occasionally. However, a notable
38.94% of students report using them rarely or not at
all. This indicates that, despite increasing interest, a
significant proportion of students may still favor
traditional learning approaches, harbor doubts about
the reliability of Al tools, or face barriers such as
limited access or familiarity. Most students (74.04%)
use Al rarely or never for exam preparation and health
issues suggesting it is not yet a common tool during
high-stakes academic periods or stressful health
conditions. It is similar to the Jordanian students,
where only 29.3% of students use Al for exam
preparation [34]. In our study, the most widely
adopted area of Al usage among students is in every-
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day life activities such as entertainment, weather
updates, exercise, and finance, which are considered
to be minimal risk activities, with 75.57% reporting
they use Al tools often or daily. This indicates a strong
digital familiarity outside of academic and health
contexts, which are considered high risk.

In our study, students gave the highest ratings as
“useful” to Al in research, data analysis, and personal-
ized learning, while responses were more mixed for
diagnostic support and telemedicine. A recent study
reports that ChatGPT is among the most commonly
used and preferred Al-tools by medical students,
playing a significant role in enhancing personalized
learning experiences [35]. Moreover, several studies
have acknowledged the role of Al in advancing health
research [36, 37]. Therefore, our students indicate
strong support for academic uses of Al, but highlight
the need for further development and trust in clinical,
virtual education and telemedicine applications. It
also indicates a clear recognition of Al potential to
tailor education to individual needs, increase engage-
ment, and close learning gaps. In diagnostic support
there is a mixed perception some found it moderately
useful, and others rated it only slightly useful. This
suggests uncertainty or lack of confidence in Al
diagnostic role, possibly due to concerns about
reliability, accuracy, or clinical integration. The
majority of students rated virtual patient simulations
as moderately useful. This suggests that students
generally recognize the value of virtual patient
simulations, particularly as a supportive learning tool
for clinical training. However, the presence of lower
ratings (19 students) indicates that these tools might
limit the realism or effectiveness, pointing to a need
for preparation of better simulation quality or better
integration into the curriculum.

The potential barriers to curriculum development
from the student perspectives could be gaps in
accessibility, technical knowledge, and proper
guidance. This must be addressed before Al-tools can
be meaningfully integrated into teaching. Similar
barriers such as knowledge, curriculum gaps, accessi-
bility and time constraints were identified in Jordan
study [34]. Besides, students expressed strong
apprehension about data privacy, patient confidential-
ity, and the risk of Al misuse, indicating the need for
ethical frameworks in any Al-integrated curriculum.
The review article [38] has also clearly emphasized
the importance of incorporating both technical and
ethical competencies in developing curriculum for
undergraduate medical education. Nevertheless, there
are many drawbacks on entire dependence with Al
and chatbots. The data provided to Al for its training
[19] should be accurate; otherwise, it will affect the
patient's diagnosis and treatment plan, potentially
leading to unsafe decisions, as many users seems to
use ChatGPT for self-diagnosis and health care [39].
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Further, it may breach the patient confidential-
ity/autonomy leading to no trust because every input
is stored by Al. Furthermore, Al-driven automation
may create threat to job holders and chance of job
displacement [17]. Ultimately, the rise of ethical
concerns about Al give rise to regulatory and legal
challenges, particularly regarding liability in the case
of Al-related accidents or errors [40], and transpar-
ency. Hence, the some sort of Al-vigilance, alike to
pharmacovigilance, holds principal importance in the
medical field and may address some of the ethical
issues raised due to use of Al

The limitation of our study is that it was a cross-
sectional survey conducted at a single institution and
included only pre-clinical students. As a result, the
perspectives of clinical students were not represented.
Therefore, the views of clinical students who may
have different experiences, expectations, or concerns
regarding Al integration in medical education were
not incorporated in this study. However, preclinical
student views are still valuable. Capturing their early
attitudes is important, as they may influence how
students approach training, innovation, and eventual
integration of Al in clinical practice. Their views
therefore reflect the mindset of a new generation of
learners who may anticipate faster and more innova-
tive applications of Al, often drawing parallels with its
use in other fields.

Future studies can be conducted across many institu-
tions, including a broader range of student groups and
consultants, with a particular focus on the role of Al in
diagnostics for chronic and rare diseases, to provide a
more comprehensive understanding.

REFERENCES

1. XuY, Liu X, Cao X, Huang C, Liu E, Qian S, et al. Artificial
intelligence: A powerful paradigm for scientific research,
The Innovation. 2021:2 (4): 100179. ISSN 2666-6758.
https://doi.org/10.1016/j.xinn.2021.100179

2. HametPand Tremblay J. Artificial intelligence in medicine.
Metabolism. 2017: 69: ppS36-S40, ISSN 0026-0495,
https://doi.org/10.1016/j.metabol.2017.01.011

3. Afzaal H, Farooque AA. Schumann AW, Hussain N,
McKenzie-Gopsill A, Esau T, Abbas F, Acharya B.
Detection of a Potato Disease (Early Blight) Using
Artificial Intelligence. Remote Sens. 2021, 13, 411.
https://doi.org/10.3390/rs13030411

4. Harrigan P. How Amazon Uses Al to Dominate
Ecommerce: Top 5 Use Cases. URL: https://www.goda-
tafeed.com/blog/how-amazon-uses-ai-to-dominate-
ecommerce Posted on Nov 17, 2022. Accessed on April 28,
2024

51, Rodriguez-Ruiz A, Lang K, Gubern-Merida A, Broeders M,
Gennaro G, Clauser P, et al. Stand-Alone Artificial
Intelligence for Breast Cancer Detection in Mammography:
Comparison With 101 Radiologists. J Natl Cancer Inst.
2019;111(9):916-922. doi: 10.1093/jnci/djy222

6. Sun X, Yin Y, Yang Q, Huo T. Artificial intelligence in
cardiovascular diseases: diagnostic and therapeutic
perspectives. Eur J Med Res. 2023;28(1):242. doi:
10.1186/s40001-023-01065-y

Nepal Journals Online: www.nepjol.info

CONCLUSION

Students have a moderate knowledge regarding Al,
with greater familiarity in general applications than in
medical contexts. While knowledge is still develop-
ing, their overall attitude toward integrating Al into
medical education was predominantly cautious or
negative. Concerns raised were data privacy,
overdependence, reduced creativity, and lack of
human oversight, indicating ethical awareness and
practical concerns rather than mere resistance to
change. Despite this, many students recognized the
potential of Al to enhance learning and research,
particularly in visualization, data analysis, and
personalized education. However, they remained
hesitant about its role in clinical purposes such as
diagnosis, telemedicine, and virtual patient simula-
tions. In daily practice, Al tools were more commonly
used for entertainment, language learning, and
general information, while usage for exam prepara-
tion or health consultation was limited. Students also
identified key barriers to Al acceptance, including
limited accessibility, lack of technical training, and
inadequate guidance. These findings suggest the need
for carefully regulated, context-specific integration of
Al in medical education, with a focus on building
capacity, addressing ethical concerns, and ensuring
equitable access.

ACKNOWLEDGMENT

I would like to express my appreciation to the partici-
pating students for their valuable contribution and
responses.

7. Ellahham S. Artificial Intelligence: The Future for Diabetes
Care. Am J Med. 2020;133(8):895-900. doi:
10.1016/j.amjmed.2020.03.033. Epub 2020 Apr 20. PMID:
32325045.

8. Chew HSJ. The Use of Artificial Intelligence-Based
Conversational Agents (Chatbots) for Weight Loss:
Scoping Review and Practical Recommendations. JMIR
Med Inform. 2022;10(4):¢32578. doi: 10.2196/32578

9. Sabour S, Zhang W, Xiao X, Zhang Y, Zheng Y, Wen J et al.
A chatbot for mental health support: exploring the impact of
Emohaa on reducing mental distress in China. Front Digit
Health. 2023;5:1133987. doi: 10.3389/fdgth.2023.1133987

10.  Fraser H, Crossland D, Bacher I, Ranney M, Madsen T,
Hilliard R. Comparison of Diagnostic and Triage Accuracy
of Ada Health and WebMD Symptom Checkers, ChatGPT,
and Physicians for Patients in an Emergency Department:
Clinical Data Analysis Study. JMIR Mhealth Uhealth.
2023;11:¢49995. doi: 10.2196/49995

11. Pham KT, Nabizadeh A, Selek S. Artificial Intelligence and
Chatbots in Psychiatry. Psychiatr Q. 2022;93(1):249-253.
doi: 10.1007/s11126-022-09973-8. Epub 2022 Feb 25.
PMID: 35212940; PMCID: PMC8873348.

12.  Kim H, Kang SW, Kim JH, Nagar H, Sabuncu M, Margolis
DJA et al. The role of Al in prostate MRI quality and
interpretation: Opportunities and challenges. Eur J Radiol.
2023;165:110887. doi: 10.1016/j.ejrad.2023.110887 Epub

2023 May 23. PMID: 37245342.

Official website: www.mjen.edu.np



Original Research Article

Namrata Upadhayay et.al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Aubreville M, Stathonikos N, Bertram CA, Klopfleisch R,
Ter Hoeve N, Ciompi F, et al. Mitosis domain generaliza-
tion in histopathology images - The MIDOG challenge.
Med Image Anal. 2023;84:102699. doi: 10.1016/j.media.
2022.102699. Epub 2022 Nov 23. PMID: 36463832.
Belda-Medina J, Calvo-Ferrer JR. Using Chatbots as Al
Conversational Partners in Language Learning. Applied
Sciences. 2022; 12(17):8427. https://doi.org/10.3390/
appl2178427

Jha N, Shankar PR, Al-Betar MA, Mukhia R, Hada K,
Palaian S. Undergraduate Medical Students' and Interns'
Knowledge and Perception of Artificial Intelligence in
Medicine. Adv Med Educ Pract. 2022;13:927-937. doi:
10.2147/AMEP.S368519

Fiske A, Henningsen P, Buyx A. Your Robot Therapist Will
See You Now: Ethical Implications of Embodied Artificial
Intelligence in Psychiatry, Psychology, and Psychotherapy.
J Med Internet Res. 2019;21(5):e13216. doi:
10.2196/13216

Romero-Martin S, Elias-Cabot E, Raya-Povedano JL,
Gubern-Mérida A, Rodriguez-Ruiz A, Alvarez-Benito M.
Stand-Alone Use of Artificial Intelligence for Digital
Mammography and Digital Breast Tomosynthesis
Screening: A Retrospective Evaluation. Radiology. 2022
Mar;302(3):535-542. doi: 10.1148/radiol.211590 Epub
2021 Dec 14. PMID: 34904872.

Stamer T, Steinhduser J, Flagel K. Artificial Intelligence
Supporting the Training of Communication Skills in the
Education of Health Care Professions: Scoping Review. J
Med Internet Res. 2023;25:¢43311. doi: 10.2196/43311
Abdullah YI, Schuman JS, Shabsigh R, Caplan A, Al-
Aswad LA. Ethics of Artificial Intelligence in Medicine and
Ophthalmology. Asia Pac J Ophthalmol (Phila). 2021 May-
Jun 01;10(3):289-298. doi: 10.1097/AP0O.000000000000
0397. PMID: 34383720; PMCID: PMC9167644. Accessed
onApril 28,2024

Aggarwal A, Tam CC, Wu D, Li X, Qiao S. Artificial
Intelligence-Based Chatbots for Promoting Health
Behavioral Changes: Systematic Review. J Med Internet
Res. 2023;25:¢40789. doi: 10.2196/40789. PMID:
36826990; PMCID: PMC10007007.

Jebreen K, Radwan E, Kammoun-Rebai W, Alattar E,
Radwan A, Safi W et al. Perceptions of undergraduate
medical students on artificial intelligence in medicine:
mixed-methods survey study from Palestine. BMC Med
Educ. 2024;24(1):507. doi: 10.1186/s12909-024-05465-4
Tangadulrat P, Sono S, Tangtrakulwanich B. Using
ChatGPT for Clinical Practice and Medical Education:
Cross-Sectional Survey of Medical Students' and Physi-
cians' Perceptions. JMIR Med Educ. 2023;9:50658. doi:
10.2196/50658

Alabbad FA, Almeneessier AS, Alshalan MH, Aljarba MN.
Knowledge, attitude, and practice of artificial intelligence
among doctors and medical students in Saudi Arabia. J
Family Med Prim Care. 2025;14(4):1459-1464. doi:
10.4103/jfmpc.jfmpc_ 1812 24. Epub 2025 Apr 25. PMID:
40396072; PMCID: PMC12088554.

Vanamali DR, Gara HK, Dronamraju VA. Evaluation of
Knowledge, Attitudes, and Practices among Healthcare
Professionals toward Role of Artificial Intelligence in
Healthcare. J Assoc Physicians India 2025;73(4):e6-¢12.
Naseer M.A, Saeed S, Afzal A et al. Navigating the
integration of artificial intelligence in the medical
education curriculum: a mixed-methods study exploring
the perspectives of medical students and faculty in Pakistan.
BMC Med Educ 25, 273 (2025). https://doi.org/10.1186/
512909-024-06552-2

Nepal Journals Online: www.nepjol.info

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Sharma V, Saini U, Pareek V, Sharma L, Kumar S. Artificial
Intelligence (AI) Integration in Medical Education: A Pan-
India Cross-Sectional Observation of Acceptance and
Understanding Among Students. Scr Med 2023;54(4):343-
52

Khalid N, Qayyum A, Bilal M, Al-Fugaha A, Qadir J.
Privacy-preserving artificial intelligence in healthcare:
Techniques and applications Computers in Biology and
Medicine.158 (2023) 106848.

Korkmaz S. Artificial Intelligence in Healthcare: A
Revolutionary Ally or an Ethical Dilemma? Balkan Med J.
2024;41(2):87-88. doi: 10.4274/balkanmedj.galenos.
2024.2024-250124 Epub 2024 Jan 25. PMID: 38269851,
PMCID: PMC10913124.

Jackson P, Sukumaran PG, Babu C. et al. Artificial
intelligence in medical education - perception among
medical students. BMC Med Educ 24, 804 (2024).
https://doi.org/10.1186/s12909-024-05760-0

Anupam S. Khare R. Verma C. Knowledge, Attitude, And
Practice of Artificial Intelligence Among Undergraduate
Medical Students: A Cross-Sectional Study. Journal of
Neonatal Surgery, 2025; 14(6s), 762-765

Quinn TP, Senadeera M, Jacobs S, Coghlan S, Le V. Trust
and medical Al: the challenges we face and the expertise
needed to overcome them. ] Am Med Inform Assoc.
2021;28(4):890-894. doi: 10.1093/jamia/ocaa268

Zhang JS, Yoon C, Williams DKA, Pinkas A. Exploring the
Usage of ChatGPT Among Medical Students in the United
States. J Med Educ Curric Dev. 2024; 11:23821205241
264695.doi: 10.1177/23821205241264695

Amano I, Obi-Nagata K, Ninomiya A, Fujiwara Y,
Koibuchi N. Use and Evaluation of Generative Artificial
Intelligence by Medical Students in Japan. JMA J.
2025;8(3):730-735.

Al-Qerem W, Eberhardt J, Jarab A. et al. Exploring
knowledge, attitudes, and practices towards artificial
intelligence among health professions' students in Jordan.
BMC Med Inform Decis Mak 23, 288 (2023).
https://doi.org/10.1186/s12911-023-02403-0

Sami A, Tanveer F, Sajwani K. et al. Medical students'
attitudes toward Al in education: perception, effectiveness,
and its credibility. BMC Med Educ 25, 82 (2025).
https://doi.org/10.1186/s12909-025-06704-y

Moldt JA, Festl-Wietek T, Madany Mamlouk A, Nieselt K,
Fuhl W, Herrmann-Werner A. Chatbots for future docs:
exploring medical students' attitudes and knowledge
towards artificial intelligence and medical chatbots. Med
Educ Online. 2023;28(1):2182659. doi: 10.1080/
10872981.2023.2182659

Bajwa J, Munir U, Nori A, Williams B. Artificial intelli-
gence in healthcare: transforming the practice of medicine.
Future Healthc J. 2021;8(2):¢188-¢194. doi: 10.7861/
thj.2021-0095

Rincon, E H.H., Jimenez, D, Aguilar, L.A.C. et al. Mapping
the use of artificial intelligence in medical education: a
scoping review. BMC Med Educ 25, 526 (2025).
https://doi.org/10.1186/s12909-025-07089-8

Shahsavar Y, Choudhury A. User Intentions to Use
ChatGPT for Self-Diagnosis and Health-Related Purposes:
Cross-sectional Survey Study. JMIR Hum Factors.
2023;10:e47564. doi: 10.2196/47564

Bonifazi F, Volpe E, Digregorio G, Giannuzzi V, Ceci A.
Machine Learning Systems Applied to Health Data and
System. Eur J Health Law. 2020;27(3):242-258. doi:
10.1163/15718093-BJA10009

Official website: www.mjen.edu.np



