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Background: Artificial intelligence (AI) is increasingly 
becoming integral to medical practice. This study aimed to 
assess the impact of AI on learning outcomes among 
medical students and their understanding of its applications 
in medical education at a tertiary care teaching hospital in 
India. 
Method: After obtaining Institutional Ethics Committee 
(IEC) approval, a cross-sectional observational study was 
conducted between January 2025 to March 2025 over two 
weeks at a tertiary care teaching hospital among 500 
Batchelor of Medicine and Batchelor of Surgery (MBBS) 
students from various academic years. A self- structured, 
pre-validated questionnaire was used to collect data. 
Convenience sampling was employed, participation was 
voluntary with informed consent, and confidentiality was 
maintained. Data were analysed using SPSS version 27.0, 
with results expressed as mean ± standard deviation and n 
(percentage). 
Results: The study included 500 MBBS students (mean age 
20.8 ± 1.9 years; 62% female, 38% male) from all years of 
study. Perceptions of AI in medicine included its role in 
advancing the field (36%), delivering accurate results (28%), 
providing lifestyle-based preventive recommendations 
(42%), aiding diagnosis (37%), generating prescriptions 
(33%), and designing personalized treatments (35%), with 
fewer seeing it offering emotional support (18%) or 
replacing psychiatric counselling (15%). Common AI uses 
were academic learning (37%), assignments (25%), research 
(21%), diagnosis (19%), treatment exploration (15%), and 
other purposes (8%). 
Conclusion: A significant proportion of medical students 
acknowledged the potential of AI in advancing the medical 
field and supporting diagnostic and treatment-related 
functions, and role in replacing physicians, indicating the 
need for enhanced awareness, training, and integration 
strategies to optimize AI adoption in medical education and 
practice. 
Key Words: Artificial intelligence (AI), Medical 
education, Medical students 

 

شدن به  لی در حال تبد  یا ندهی ( به طور فزا AI) ی هوش مصنوع زمینه و هدف: 
هوش  ر ی تأث  ی ابیمطالعه با هدف ارز  نیاست. ا ی از حرفه پزشک ر یناپذ یی جدا ی بخش

آن  ی و درک آنها از کاربردها  ی پزشک ان ی دانشجو نی در ب یر یادگ ی  جی بر نتا ی مصنوع
 شد.  نجام ادر هند  ی عال یها مراقبت  ی آموزش  مارستان یب کیدر  ی در آموزش پزشک

 ی مقطع  ی امطالعه مشاهده  کی(، IEC) یاخلاق نهاد  تهیپس از اخذ مجوز کمروش: 
 یها مراقبت  ی آموزش مارستانیب  کیدر ( 2025)بین ژانویه تا مارس دو هفته  ی ط

 ی ل ی تحص  یها ( از سالMBBS) ی و جراح  ی پزشک  یدانشجو  500 نیدر ب ی عال
 شی پرسشنامه خودساخته و از پ  ک یها از داده یآور جمع یمختلف انجام شد. برا 

به صورت در دسترس انجام شد، مشارکت  ی ری گ استفاده شد. نمونه شده  ی اعتبارسنج 
افزار ها با استفاده از نرم حفظ شد. داده  ی آگاهانه بود و محرمانگ  تی داوطلبانه با رضا

SPSS  ارمعی  انحراف ± نی انگی به صورت م جی شدند و نتا لی و تحل  ه یتجز  0/ 27نسخه 
 شدند. ان ی)درصد( ب nو 

 ۱.۹ ± 20.۸ ی سن نی انگی)م MBBS ی دانشجو 500مطالعه شامل  نیاها: یافته
از هوش  بود. برداشت  ی ل یتحص  یهامرد( از تمام سال ٪ ۳۸زن،  ٪ ۶2سال؛ 

 قی دق  ج ی (، ارائه نتا %۳۶رشته ) نیا شرفت ی شامل نقش آن در پ ی در پزشک  ی مصنوع
به  ک(، کم%42) ی بر سبک زندگ  ی مبتن  رانهی شگیپ یها هی(، ارائه توص2۸%)

 شدهی ساز ی شخص ی هادرمان ی ( و طراح%۳۳نسخه ) دی(، تول%۳7) صیتشخ
 ی ن ی گز ی جا  ای( %۱۸) ی عاطف ی بانی آن را در ارائه پشت ی ( بود و تعداد کمتر۳5%)

شامل  ی هوش مصنوع  جی را ی کاربردها. دانستند ی ممفید ( %۱5) ی مشاوره روانپزشک 
(، کاوش %۱۹) ص یتشخ (، %2۱) قی(، تحق%25) ف ی (، تکال%۳7) ی دانشگاه یریادگ ی

 ( بود.%۸اهداف ) ر ی( و سا%۱5درمان )
 ی هوش مصنوع  لیپتانس  ،ی پزشک ان ی از دانشجو  ی بخش قابل توجهنتیجه گیری: 

و نقش  ی و درمان  ی صی تشخ یاز عملکردها  ی بانیو پشت  ی رشته پزشک شرفتیرا در پ
 ،ی آگاه  شیبه افزا از یدهنده نپزشکان اذعان کردند که نشان ی نیگزیآن در جا

 آموزشدر  ی هوش مصنوع رشی پذ ی سازنهیبه ی ادغام برا ی هایآموزش و استراتژ 
 است. ی و عمل پزشک

 ی پزشک انیدانشجو  ،ی (، آموزش پزشکAI) ی هوش مصنوعواژه های کلیدی: 

 
 اشارہ ہے۔ اس 

 
 
 

 
ہے۔ اس  یجا رہ یجزو بنت یمشق کا لازم یسے طب یزی( تAIذہانت ) یمصنوع پس منظر:

تھا اور  نایکے اثرات کا جائزہ ل AIکے نتائج پر  کھنےیطلباء کے س یمطالعہ کا مقصد طب
 یاس ک  ںیم میتعل یطب ںیہسپتال م یسینگہداشت کے تدر  یریترت کیہندوستان کے ا

 ۔ںیسمجھ م یان ک ںیدرخواستوں کے بارے م
یقہ: حاصل کرنے کے بعد، مختلف  یمنظور  ی( کIEC) یٹیکم اتیاخلاق یادارہ جات طر

طلباء کے ( MBBS) یا ف سرجر چلریاور ب سنیڈیا ف م چلریب 500سالوں کے  یمیتعل
 کشنلیکراس س کیدو ہفتوں کے دوران ا ںیہسپتال م چنگیٹ ئریک یریترت کیا انیدرم

 قی خود ساختہ، پہلے سے توث  کیا ے یاکٹھا کرنے کے ل ٹای۔ ڈایگ ایمطالعہ ک یمشاہدات
تھا،  ایگ ایکا استعمال ک نےیتھا۔ سہولت کے نمونے ل ایگ ایشدہ سوالنامہ استعمال ک

تھا۔  ایکو برقرار رکھا گ یاور رازدار  ،یکے ساتھ رضاکارانہ تھ یشرکت باخبر رضامند
کے نتائج  سج ا،یگ ایکا استعمال کرتے ہوئے ک 27.0ورژن  SPSS ہ یاعداد و شمار کا تجز

 ۔ایگ ای( کے طور پر کصدی)ف nانحراف اور  یار یکا اظہار اوسط ± مع
 ن،یخوات %62سال؛  1.9±  20.8طلباء )مطلب عمر  MBBS 500 ںیمطالعہ م نتائج:
 لڈیف ںیکے تصورات م AI ںیمرد( تمام سالوں کے مطالعے سے شامل تھے۔ طب م 38%

 ی(، طرز زندگ%28(، درست نتائج فراہم کرنا )%36اس کا کردار ) ںیکو ا گے بڑھانے م
کرنا  ار ی(، نسخے ت%37) صی(، معاونت تشخ%42سفارشات ) یاطیاحت یپر مبن

بہت  ںیکرنا شامل ہے، جس م زائنی( کو ڈ%35کے علاج ) تینوع ی(، اور ذات33%)
کا عام استعمال  AI(۔ %15۔ )ںیمدد فراہم کرتے ہ یاتینفس ریغ ای یکم لوگ اسے جذبات

(، %19) صی(، تشخ%21) قی(، تحق%25(، اسائنمنٹس )%37) کھنےیس یمیتعل
 ( تھے۔%8مقاصد ) گرید ور (، ا%15تلاش ) یعلاج ک

اور  یصیکو ا گے بڑھانے اور تشخ دانیم یتناسب نے طب اںینما کیطلباء کے ا یطب :نتیجہ
 نی اور معالج  ا، یک م یکو تسل تیصلاح یک AI ںی معاونت کرنے م ںیعلاج سے متعلق افعال م

 ےی کو اپنانے کو بہتر بنانے کے ل  AI ںیاور مشق م میتعل یکردار، طب ںیم نےیجگہ ل یک
 ۔ یک ینشاندہ یضرورت ک یاضافے ک ںیم وںیحکمت عمل یکاور انضمام  ت،یترب ،یدار یب

طلباء یطب م،یتعل ی(، طبAIذہانت ) یمصنوع کلیدی الفاظ:

 یپزشک انیدانشجو نیدر ب یریادگی جیبر نتا یهوش مصنوع ریتأث
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 Artificial intelligence (AI) is the capacity of 

machines to mimic human behaviour (1). It is a 

group of mathematical models that can learn and 

analyse large amounts of data in a variety of forms 

fast and effectively. These models are expressed as 

algorithms. It can speed up and simplify clinical 

care, promote public health initiatives, and increase 

the accuracy and speed of diagnosis, among many 

other applications in the medical profession (2,3). 

Although these concepts are relatively new, 

artificial intelligence is rapidly becoming a new 

reality in medical practice due to the massive 

amount of healthcare data being generated and its 

speedy digitization (4).  

The practice of medicine and medical education are 

changing significantly as human society enters the 

era of artificial intelligence. AI is quickly changing 

a number of fields, including medical education and 

healthcare. In order to improve diagnostic 

precision, customize patient treatment, and 

streamline administrative tasks, AI applications 

including robotics, machine learning, and natural 

language processing have been used into medical 

practice more and more (5). AI is rapidly changing 

a number of industries, including healthcare, by 

opening up new possibilities for tailored 

medication, diagnostics, and patient care. AI has the 

ability to completely transform medical education 

by enabling complicated decision-making, offering 

individualized instruction, and improving the 

preparation of aspiring medical professionals (6). 

AI has aided in the treatment of numerous illnesses 

and decreased a number of medical diagnostic and 

follow-up errors (7,8). AI has advanced quickly in 

recent years, from research to application in many 

medical fields (9). By 2035, the WHO estimates 

that there will be a shortage of 12.9 million  

healthcare workers worldwide (10). The burden of 

chronic diseases, rising healthcare costs, and an 

aging population are making it more difficult for 

governments around the world to create and modify 

healthcare delivery models. 

As aspiring healthcare workers, medical students 

are important participants in this transition. The 

acceptance and use of AI technology in clinical 

practice can be strongly impacted by their 

knowledge of and attitudes regarding AI in medical 

school. Even though AI is becoming more and more 

important in healthcare, little is known about how 

medical students view its application in their 

coursework. To promote a greater knowledge of the 

many facets of health care AI, both positive and 

bad, it is imperative that medica l curriculum and 

educational opportunities for patients, doctors, 

medical students, health administrators, and other 

healthcare workers be reviewed (11). Designing 

successful educational practices that promote AI 

literacy requires an understanding of their attitudes, 

awareness, and readiness to integrate AI tools into 

their learning and future practice. 

Hence the purpose of this cross-sectional study is to 

assess the impact of artificial intelligence on 

learning outcomes among medical students and 

comprehension of the application of AI in medical 

education at a  tertiary care teaching hospital. This 

study may provide important insights into how 

medical curriculum might be modified to 

successfully integrate AI concepts and prepare 

students for the future of medicine in an AI-driven 

world by evaluating their understanding, 

perceptions, and perceived hurdles or facilitators. 

Study Design and Setting 

After obtaining IEC approval, descriptive cross-

sectional study conducted among undergraduate 

medical students to a ssess their knowledge, 

perception, and practice regarding artificial 

intelligence (AI) in the field of medicine in a 

tertiary care teaching hospital from January 2025 to 

March 2025.  

Study Population 

A total of 500 undergraduate medical students were 

included. The sample size was determined based on 

feasibility and adequate representation across 

different years of study. Students currently enrolled 

in the MBBS program who consented to participate 

were included. Incomplete responses and 

postgraduate students were excluded. Before each 

participant completed the questionnaire, they were 

informed of the study's objective and were asked for 

their informed consent. All participants' 

information was kept private. Data was gathered 

over a two-week period. A systematic questionnaire 

created specifically for this study was used to gather 

data. The questionnaire was pilot-tested among 30 

students (not included in final analysis) to ensure 

clarity and content validity. Cronbach’s alpha 

coefficient of 0.81 indicated good internal 

consistency. 

Study Tool 

A self- structured, pre-validated questionnaire was 

used. The tool consisted of four sections: Age, 

gender, year of study, and previous exposure to AI 

are among the demographics. Questions evaluating 

students' attitudes toward the use and teaching of AI 

in medical education, as well as their perceptions of 

the technology's role in medical education, its 

advantages, difficulties, and potential effects on 

future careers, are also included. Multiple-choice 

and true/false questions test students' knowledge of 

AI, machine learning, deep learning, natural 

language processing, and predictive analytics, as 

well as factors influencing their attitudes and 

comprehension of AI.  

Statistical Analysis 

Data were coded and entered into Microsoft Excel 

and analysed using SPSS version 27. Descriptive 

INTRODUCTION 
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statistics (frequency, percentage, mean ± SD) were 

used to summarize demographic variables and KAP 

responses. Inferential statistics, including Chi-

square tests, were applied to assess associations 

between demographic factors and KAP scores. A p-

value of <0.05 was considered statistically 

significant. 

A total of 500 students participated in the study. The 

majority of students (170; 34%) were aged between 

24–25 years, followed by 22–23 years (150; 30%), 

and 20–21 years (110; 22%). Only 70 students 

(14%) were aged above 25 years. Figure 1 shows 

the age distribution of participants. Gender 

distribution is presented in Figure 2. Out of 500 

participants, 290 (58%) were females and 210 

(42%) were males, indicating a moderately higher 

representation of female students in this study. 

A considerable proportion of students (180; 36%) 

agreed that AI is essential for advancing the 

medical field, while nearly half (240; 48%) 

remained neutral. Table 1 summarizes the 

perceptions of students towards AI in healthcare. 

When asked about AI’s clinical reliability, 140 

students (28%) believed AI delivers accurate 

results, whereas 275 (55%) were undecided. 

Notably, 210 students (42%) agreed that AI could 

assist in providing lifestyle-based preventive 

recommendations by replacing physicians. 

Similarly, 185 students (37%) agreed AI could 

support diagnostic decision-making, while 165 

(33%) agreed it could generate patient-specific 

prescriptions. 

Interestingly, perceptions diverged on AI’s role in 

treatment personalization: 175 students (35%) 

agreed, 165 (33%) disagreed, and 160 (32%) were 

neutral. Emotional and psychological roles of AI 

were largely dismissed, with 300 students (60%) 

disagreeing that AI could provide emotional 

support similar to a physician, and 305 (61%) 

rejecting the idea of AI substituting psychiatric 

counselling. On the other hand, 200 students (40%) 

believed AI could track patient adherence 

effectively, suggesting selective optimism toward 

AI’s supportive but not substitutive role. Table 2 

highlights the reported practices of AI among 

medical students. 

The most common use was for academic learning 

(185; 37%), followed by preparing assignments 

(125; 25%) and research projects (105; 21%). A 

smaller number of students reported using AI for 

clinical purposes, including assisting in diagnosis 

(95; 19%) and exploring treatment options (75; 

15%). A minority of students (40; 8%) used AI for 

other medical purposes such as exploring 

alternative treatment methods. These findings 

suggest that while AI is increasingly integrated into 

academic and research domains, its application in 

direct clinical decision-making remains relatively 

limited among undergraduates. 

 This cross-sectional study was conducted a mong 

500 undergraduate medical students to assess their 

knowledge, perception, and practice regarding 

artificial intelligence (AI) in the field of medicine. 

The responses provided a comprehensive 

understanding of how future healthcare 

professionals view the integration of AI into clinical 

practice, education, and research. 

Among the total participants, the highest proportion 

of students (170; 34%) were aged between 24–25 

years. Furthermore, 290 participants (58%) were 

female, suggesting a moderately higher 

representation of women in the study population, 

which reflects the growing gender diversity in 

medical education. For instance, a study conducted 

in Syria reported that 70% of medical students had 

RESULTS 

 

DISCUSSION 

 

 

Figure 1. Bar chart showing the distribution of 
participants across different age groups 

 

Figure 2.  Number of MBBS students in the study by 
gender 
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heard of AI technologies (2), while a study in 

Pakistan revealed that 68% of respondents were 

familiar with AI (13). Similarly, an Indian study 

reported that 62.5% of students had some 

awareness of AI applications (14). These results 

reflect a growing global trend where younger 

generations of medical professionals are 

increasingly exposed to AI concepts, either through 

their academic curricula, media, or digital tools. 

A significant proportion of students are aware of AI 

in general, a  smaller but meaningful percentage 

understand its relevance to clinical practice. This 

awareness is notably higher than what has been 

reported in some international studies. For example, 

a  study by Swed S et al. found that only 23.7% of 

participants were aware of AI's role in healthcare. 

Similarly, a  study in Pakistan showed that only 

27.3% of doctors and 19.4% of medical students 

knew about its application in clinical scenarios (13). 

In stark contrast, a  multicentric study conducted in 

the United Kingdom found that 80% of medical 

students believed that AI would play a vital and 

transformative role in the future of healthcare 

delivery (15). This optimism is mirrored by a 

French study, where 86% of paediatricians 

expressed support for the integration of AI tools 

into paediatric care settings (16). Moreover, a 

global online survey found that 68.4% of medical 

students believed that knowledge of AI is essential 

and should be formally included in medical training 

(17). Adding further evidence, a systematic review 

among healthcare students showed that 76% held a 

positive attitude towards AI in clinical settings (18). 

Additionally, another review analyzing physician 

and student perspectives found that in 5 out of 8 

included studies, more than 65% of respondents 

reported awareness of AI’s clinical potential (19). 

The perception of AI's role in modern medicine 

 Table 1. Perceptions Regarding the Role of Artificial Intelligence (AI) in Medicine, which shows that 180(36%) think that 
AI is essential in medical field 

 Statements Agree Neutral Disagree 

Q1 AI is essential in advancing the medical field. 
180 

(36%) 

240 

(48%) 
80 (16%) 

Q2 AI delivers reliable and accurate clinical results. 
140 

(28%) 

275 

(55%) 
85 (17%) 

Q3 
AI can assist in providing lifestyle-based preventive recommendations by replacing physicians 

(e.g., diet, exercise). 

210 

(42%) 

160 

(32%) 
130 (26%) 

Q4 
AI has the potential to support diagnostic decision-making based on patient data by replacing 

physicians. 

185 

(37%) 

190 

(38%) 
125 (25%) 

Q5 
AI can help in generating patient-specific prescriptions by replacing physicians by replacing 

physicians. 

165 

(33%) 

190 

(38%) 
145 (29%) 

Q6 
AI can aid in designing personalized treatment strategies for individual patients by replacing 

physicians. 

175 

(35%) 

160 

(32%) 
165 (33%) 

Q7 AI is capable of offering emotional support similar to a physician. 90 (18%) 
110 

(22%) 
300 (60%) 

Q8 
AI can effectively track and ensure patient adherence to medication and lifestyle modifications 

by replacing physicians. 

200 

(40%) 

160 

(32%) 
140 (28%) 

Q9 AI can serve as a substitute for psychiatric counselling provided by physicians. 75 (15%) 
120 

(24%) 
305 (61%) 

 

Table 2. AI use by majority of MBBS students 185(37%) for Academic learning followed by 25% for completing Academic 

assignments, 21% for research work, 23.2% Exploring Treatment Options and Modalities of patients and 8% for different 
treatment methods 

Purpose Number of Respondents Percentage (%) 

Academic Learning (e.g., studying) 185 37.0% 

Completing Academic Assignments 125 25.0% 

Conducting Research Projects 105 21.0% 

Assisting in Medical Diagnosis 95 19.0% 

Exploring Treatment Options and Modalities 75 15.0% 

Others (different treatment methods)  40 8.0% 

Total 500 100% 
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varied among participants. In this study, 180 

students (36%) believed that AI is essential in 

medical practice, signifying a growing acceptance 

of AI's supportive capabilities in diagnostics, 

therapeutics, and patient care. Interestingly, 210 

students (42%) expressed the belief that AI could 

replace some of the physician’s roles, particularly 

in tasks such as creating personalized treatment 

plans or providing psychiatric support. These 

findings are in line with a study by Swed S et al., in 

which 45.7% of students strongly agreed and 41.7% 

had a positive attitude regarding the necessity of  AI 

in the medical field (4). A web-based survey of 

surgeons found that 61.5% considered AI helpful 

for education and training, 59.5% for perioperative 

decision-making, and 53% saw its utility in 

improving surgical vision during emergency 

procedures (20). In a survey by Ahmed Z et al., 

76.7% of students advocated for the inclusion of AI 

in the medical curriculum, while 78.3% emphasized 

its role in radiology, 59.8% in pathology, and 

57.2% during the COVID-19 pandemic (13). 

Similarly, Jindal A et al. reported that 89.1% of 

Indian students expressed optimism regarding the 

future of AI in medicine (14). The UK multicentric 

study further revealed that 89% of students believed 

AI literacy would be advantageous to their medical 

careers, and 78% supported integrating AI training 

into undergraduate medical education (15). 

However, not all perceptions were positive. In a 

study from Nepal, more than 49% of students 

agreed or strongly agreed that AI might lead to a 

reduction in physician employment opportunities 

(21). In another study by Civaner MM et al., 58.6% 

of participants felt that AI might devalue the 

medical profession, 45.5% believed it could 

undermine trust, and 42.7% worried about a 

negative impact on doctor–patient relationships 

(22). 

Further, French paediatricians expressed concerns 

about ethical and privacy risks, with 50% citing AI 

as a threat to data security and 35% seeing it as a 

risk to human ethics in clinical care. Similarly, in 

the study by Perrier E et al., 39% of respondents 

feared losing their clinical skills, and 6% feared that 

AI could eventually result in job displacement (16). 

A systematic review by Chen M et al. found that 

while 77% of respondents were optimistic about 

clinical AI, 68% disagreed with the notion that AI 

could replace doctors, instead viewing it as a tool to 

support clinical decision-making rather than act 

autonomously (19). 

Regarding practical application, a majority of the 

students—185 (37%)—reported using AI tools 

primarily for studying and academic learning. 125 

students (25%) utilized AI for assignment 

preparation, and 105 (21%) applied AI in research 

work. Other notable applications included 

diagnosis (95; 19%) and exploring treatment 

options (75; 15%). These figures highlight that AI 

is already being integrated into the academic 

workflow of students, even if not yet widely  

adopted for clinical decision-making. In contrast, a 

study across 19 UK medical schools reported that 

only 45 out of 484 students had received a ny formal 

instruction in AI, suggesting a gap between interest 

and institutional support (15). 

Similarly, De Simone B et al. reported that while 

25% of surgeons were trained in robotic systems, 

only 9.5% were currently practicing with these 

tools (20). In Swed S. et al.'s study, residents and 

assistant professors were found to be 2.37 and 4.42 

times more likely, respectively, to have hands-on 

experience with AI tools compared to medical 

students (12). In Perrier E et al.'s findings, those 

who received formal training in AI demonstrated 

significantly better knowledge and were more 

likely to have practical exposure to AI in medical 

settings (16). Finally, a  comprehensive systematic 

review of 60 studies revealed that actual usage rates 

of AI among healthcare students ranged from only 

10% to 30%, reflecting a substantial gap between 

awareness and real-world practice (19).  

The limitations of our study where it limited to a 

single institution, reducing the generalizability of 

results to wider medical student populations. 

Although efforts were made to compare results with 

international studies, variations in sample 

characteristics, academic curricula, and exposure to 

AI technologies across countries may affect the 

comparability of results. 

Although a considerable proportion of medical 

students recognize the potential of artificial 

intelligence in advancing the medical field, 

supporting diagnostic decision-making, generating 

patient-specific prescriptions, and aiding in the 

design of personalized treatment strategies, a 

substantial number of students remain neutral or 

express skepticism about its reliability, accuracy, 

and ability to replace physicians in providing 

lifestyle-based recommendations, emotional 

support, or psychiatric counselling. These findings 

highlight that, while AI is viewed as a valuable tool 

in academic learning, research, and certain clinical 

applications, there is still hesitation in fully 

embracing it as a substitute for human physicians, 

underscoring the importance of increasing 

awareness, providing targeted training, and 

developing clear guidelines for its safe and effective 

integration into medical education and healthcare 

practice.  
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falsification, double publication and/or submission, 

redundancy, etc. have been completely observed by 

CONCUSION 

 

LIMITATIONS 

 

14 



 
 
                                                           Artificial Intelligence and Learning Outcomes 

 

 
 
 

FMEJ   15;3   mums.ac.ir/j-fmej   September 25, 2025 

 

the authors. Consent was obtained from all the 

participants. The study was approved by the Ethics 

committee of TMCH (No.12/ECR/634/Inst/ 

TN2020/RR20). 

We extend our appreciation to the participants who 

responded to our study questions. We acknowledge 

that we have not used any AI tools or technologies 

to prepare this manuscript. 

 

Financial Support: The authors provided the 

expenses for conducting the research. 

Conflict of Interest: None declared. 
 
 

 
 

REFERENCES 

1.   Shelmerdine SC, Rosendahl K, Arthurs 
OJ. Artificial intelligence in paediatric  
radiology: international survey of health care 
professionals' opinions. Pediatr Radiol.  
2022; 52:30-41. 10.1007/s00247-021-05195-
5. 
2.   Ramesh AN, Kambhampati C, Monson 
JR, Drew PJ. Artificial intelligence in 
medicine. Ann R Coll Surg Engl. 2004; 
86:334-8. 10.1308/147870804290 
3.   Ávila-Tomás JF, Mayer-Pujadas MA, 
Quesada-Varela VJ Artificial intelligence 
and its applications in medicine II: current 
importance and practical applications  
(Article in Spanish). Aten Primaria. 2021; 
53:81- 8. 10.1016/j.aprim.2020.04.014 
4.   Karimi A, HaddadPajouh H. Artificial 
intelligence, important assistant of 
scientists and physicians. Galen Med J. 
2020; 9:e2048. 10.31661/gmj.v9i0.2048 
5.   Komasawa N, Nakano T, Terasaki F, 
Kawata R. Attitude Survey toward Artificial 
Intelligence in Medicine among Japanese 
Medical Students. Bull Osaka Med Pharm 
Univ. 2021; 67(1):9-16.4. 
6.   Pinto Dos Santos D, Giese D, Brodehl S, 
Chon SH, Staab W, Kleinert R, et al. Medical 
students' attitude towards artificial 
intelligence: a multicentre survey. Eur 
Radiol. 2019; 29(4):1640-6. 
7.   Swed S, Alibrahim H, Elkalagi NKH, Nasif  
MN, Rais MA, Nashwan AJ, et al. Knowledge, 
attitude, and practice of artificial intelligence 
among doctors and medical students in 
Syria: A cross-sectional online survey. Front 
Artif Intell [Internet]. 2022 Sep 29; 5:1011524. 
Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/P
MC9558737/ 
8.   Patel VL, Shortliffe EH, Stefanelli M, 
Szolovits P, Berthold MR, Bellazzi R, et al.  
The coming of age of artificial intelligence in

 medicine. Artif Intell Med [Internet]. 2009 
May;46(1):5–17. Available from: 
https://www.sciencedirect.com/science/artic
le/pii/S0933365708000961 
9.   Alami H, Rivard L, Lehoux P, Hoffman SJ, 
Cadeddu SBM, Savoldelli M, et al. Artificial 
intelligence in health care: laying the 
Foundation for Responsible, sustainable, 
and inclusive innovation in low- and middle-
income countries. Global Health. 2020 Jun 
24;16(1). 
10.   Woźniacka A, Patrzyk S, Mikołajczyk 
M. Artificial intelligence in medicine and 
dermatology. Advances in Dermatology and 
Allergology. 2021; 38(6):948–52. 
11.   Katznelson G, Gerke S. The need for 
health AI ethics in medical school education. 
Adv Health Sci Educ Theory Pract. 2021; 
26(4):1447-58. 
12.   Swed S, Alibrahim H, Elkalagi NK, Nasif 
MN, Rais MA, Nashwan AJ, et al. Knowledge, 
attitude, and practice of artificial intelligence 
among doctors and medical students in 
Syria: a cross-sectional online survey. Front 
Artif Intell. 2022 Sep 29; 5:1011524. 
13.   Ahmed Z, Bhinder KK, Tariq A, Tahir MJ, 
Mehmood Q, Tabassum MS, et al.  
Knowledge, attitude, and practice of 
artificial intelligence among doctors and 
medical students in Pakistan: A cross-
sectional online survey. Ann Med Surg 2022 
Apr 1; 76:103493. 
14.   Jindal A, Bansal M. Knowledge and 
education about artificial intelligence 
among medical students from teaching 
institutions of India: a brief survey. 
MedEdPublish. 2020 Sep 16; 9:200. 
15.   Sit C, Srinivasan R, Amlani A, 
Muthuswamy K, Azam A, Monzon L, et al.  
Attitudes and perceptions of UK medical 
students towards artificial intelligence and 
radiology: a multicentre survey. Insights

 Imaging. 2020 Feb 5;11(1):14. 
16.   Perrier E, Rifai M, Terzic A, Dubois C, 
Cohen JF. Knowledge, attitudes, and 
practices towards artificial intelligence 
among young pediatricians: A nationwide 
survey in France. Front Pediatr. 2022 Dec 23; 
10:1065957. 
17.   Al Saad MM, Shehadeh A, Alanazi S, 
Alenezi M, Eid H, Alfaouri MS, et al. Medical 
students’ knowledge and attitude towards 
artificial intelligence: an online survey. Open 
Public Health J. 2022 May 24;15(1). 
18.   Mousavi Baigi SF, Sarbaz M, 
Ghaddaripouri K, Ghaddaripouri M, Mousavi 
AS, Kimiafar K. Attitudes, knowledge, and 
skills towards artificial intelligence among 
healthcare students: A systematic review. 
Health Sci Rep. 2023 Mar;6(3):e1138. 
19.   Chen M, Zhang B, Cai Z, Seery S, 
Gonzalez MJ, Ali NM, et al. Acceptance of 
clinical artificial intelligence among 
physicians and medical students: a 
systematic review with cross-sectional 
survey. Front Med . 2022 Aug 31;9:990604. 
20.   De Simone B, Abu-Zidan FM, Gumbs 
AA, Chouillard E, Di Saverio S, Sartelli M, et 
al. Knowledge, attitude, and practice of 
artificial intelligence in emergency and 
trauma surgery, the ARIES project: an 
international web-based survey. World J 
Emerg Surg. 2022 Feb 10;17(1):10. 
21.   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 Aug 23; 
13:927. 
22.    Civaner MM, Uncu Y, Bulut F, Chalil EG, 
Tatli A. Artificial intelligence in medical 
education: a cross-sectional needs 
assessment. BMC Med Educ. 2022 Nov 
9;22(1):772. 

ACKNOWLEDGMENT 

 

15 


