The Comprehensive Impact of Large Language Models on Medical Students’ Research, Learning, and Stress: A Cross-Sectional Study
Full Study Questionnaire
(Note: The original questionnaire was administered in Chinese. This document provides the English translation used for data collection and analysis.)
Survey on the Impact of Large Language Models (LLMs) on Medical Students' Learning and Research
This questionnaire aims to investigate the impact of LLMs on medical students’ learning and research. It takes approximately 10 minutes to complete. All data will be used solely for research purposes, kept strictly confidential, and will not involve any personal privacy. Thank you for your support and participation.
Section 1: Basic Information and Usage Overview
1.Your institution and major: ______
2.Your academic level:
□ Undergraduate
□Academic Master’s
□Professional Master’s
□Doctoral Student
3.Have you ever used a large language model (e.g., DeepSeek, ChatGPT, Gemini, Doubao)?
□ Yes
□ No
4.Which large language model do you use most frequently?
□ChatGPT
□ DeepSeek
□ Gemini
□ Doubao
□ Kimi
□Other: ______
5.How often do you use LLMs?
□ ≥3 times per day
□ 1-2 times per day
□ 3-6 times per week
□ 1-2 times per week
□1-2 times per month
6.What is the average duration of each LLM session?
□ <5 minutes
□ 5-15 minutes
□ 15-30 minutes
□ >30 minutes
7.What are your main usage scenarios for LLMs?
□ Stimulating research ideas and insights
□Assisting in research design and proposal writing
□ Assisting in writing papers/reports/grant proposals
□ Programming and data analysis
□ Preparing for exams and tests
□ Simulating doctor-patient communication scenarios
□ Aiding in learning professional knowledge
□ Information retrieval and literature search
□Assisting in article translation and polishing
□ Daily entertainment
8. Do you use LLMs to participate in research work?
□ Yes
□ No
Section 2: Application of LLMs in Academic Research and Writing Support
Please rate your level of agreement with the following statements based on your actual experience (1–5 scale).
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
1. LLMs provide new research ideas or directions through interaction.
2. LLMs assisut in clarifying research ideas and select research method.
3. LLMs assist in polishing and revising text in academic papers or reports.
4. LLMs hardly help stimulate my research creativity.
5. LLMs serve as an efficient tool for literature search and summarization.
6. LLMs assist in data organization, coding, and preliminary analysis.
7. LLMs assist in drafting research-related manuscripts.
Section 3: Application of LLMs in Learning, Exams, and Clinical Practice
Please rate your level of agreement with the following statements based on your actual experience (1–5 scale).
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
1. LLMs assist in examination preparation by generating practice questions and explaining errors.
2. LLMs provide substantial support for examinations and clinical practice.
3. LLMs simulate doctor-patient communication scenarios.
4. LLMs facilitate the comprehension and mastery of medical knowledge.
5. LLMs establish interdisciplinary knowledge connections and broaden research horizons.
6. LLMs have not helped me with exams or clinical practice. 
Section 4: Risk Awareness and Information Evaluation Ability of LLMs
Please rate your level of agreement with the following statements based on your actual experience (1–5 scale).
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
1. LLMs may lack sufficient contextual understanding and professional judgment when handling complex clinical problems. 
2. LLMs may generate information that is outdated and unable to reflect the latest research and advances in the medical field in a timely manner. 
3. LLMs may lead to over-reliance, weakening my ability to think independently and deeply. 
4. LLMs may produce content containing errors or misleading information, requiring additional time for verification and evaluation.
5. LLMs may pose data security and privacy risks. 
6. LLMs may involve medical ethical risks when analyzing and processing clinical data. 
7. LLMs may contribute to academic misconduct. 
8. LLMs lack transparency and cannot trace the sources of the data they provide.
Section 5: Information Evaluation and Critical Thinking Assessment
Please rate your level of agreement with the following statements based on your actual experience (1–5 scale).
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
1. I actively verify the sources and accuracy of information obtained from LLMs or the Internet.
2. I can distinguish factual information provided by LLMs from opinions or speculative content.
3. I am able to identify potential biases or one-sidedness in LLMs’ responses to medical questions.
4. When answers from LLMs conflict with my knowledge or experience, I actively seek evidence or original references to verify them.
5. When solving complex problems, I do not blindly rely on LLMs’ answers, but conduct independent analysis and judgment.
Section 6: Research-Related Pressure Assessment
Please rate your level of agreement with the following statements based on your actual experience (1–5 scale).
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
1. I lack fixed and sufficient time to dedicate to research work.
2. I find it difficult to maintain energy for in-depth research thinking and writing after clinical duties.
3. I feel anxiety and frustration when facing unfamiliar statistical methods or data processing techniques.
4. I feel confused regarding logical structure and academic expression when writing research papers.
5. I feel pressured to produce papers or results quickly to meet academic or promotion requirements.
6. I experience significant anxiety or self-blame when research progress is slow.
Section 7: LLM’s Contribution to Research Output
Please rate your level of agreement with the following statements based on your actual experience (1–5 scale).
1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
1. LLMs have helped me successfully complete research tasks that I originally thought were difficult.
2. LLMs’ intensive use has significantly shortened the time I need to write research manuscripts, papers, or grant proposals.
3. LLMs help me more quickly obtain, summarize, and screen literature.
4. LLMs help me improve the overall logic and quality of my research manuscripts, making them closer to publication standards.
5. LLMs have increased my confidence in participating in or leading future research projects.
6. LLMs have inspired me to propose new research questions and innovative ideas.
Section 8: Future Application of LLMs in Medical Education
1.Do you think medical education should introduce more AI-assisted teaching?
□ Yes
□ No
□ Unsure
2.Do you think medical schools should teach students how to use AI tools, such as LLMs, for learning and research?
□ Yes
□ No
□ Unsure
3.In your opinion, what is the biggest challenge of using LLMs to assist learning?
□ Inaccurate or erroneous content generation
□ Overreliance on LLMs
□ Inability to keep up with the latest research
□ Difficulty in verifying information sources
□ Privacy and data security concerns
□ Lack of formal training
4.In your opinion, which aspects of medical education are LLMs most suitable to be integrated into?
□ Instructional Support
□ Research Guidance
□ Clinical Training
□ Assessment and Evaluation
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Table S1.LLM Application Scenarios across educational levels(N=328)
	Usage scenarios
	Undergraduate
	Professional Master
	Academic Master
	PhD
	p-value

	Research and innovation outputs
	50(48.5%)
	55(66.3%)
	78(79.6%)
	36(81.8%)
	<0.001

	Stimulating research ideas and insights
	29 (28.2%)
	35 (42.2%)
	54 (55.1%)
	29 (65.9%)
	<0.001

	Assisting in research design and proposal writing
	31 (30.1%)
	35 (42.2%)
	53 (54.1%)
	25 (56.8%)
	0.002

	Assisting in writing papers/reports/grant proposals
	29 (28.2%)
	27 (32.5%)
	32 (32.7%)
	16 (36.4%)
	0.756

	Programming and data analysis
	10 (9.7%)
	14 (16.9%)
	20 (20.4%)
	15 (34.1%)
	0.005

	Exam preparation and clinical learning
	59(57.3%)
	31(37.3%)
	23(23.5%)
	6(13.6%)
	<0.001

	Preparing for exams and tests
	48 (46.6%)
	14 (16.9%)
	14 (14.3%)
	5 (11.4%)
	<0.001

	Simulating doctor-patient communication scenarios
	10 (9.7%)
	6 (7.2%)
	2 (2.0%)
	1 (2.3%)
	0.056

	Analyzing and discussing clinical cases
	30 (29.1%)
	23 (27.7%)
	14 (14.3%)
	2 (4.5%)
	0.001

	Basic learning and general-purpose tools
	101(98.1%)
	80(96.4%)
	96(98.0%)
	44(100%)
	0.064

	Aiding in learning professional knowledge
	96 (93.2%)
	74 (89.2%)
	90 (91.8%)
	42 (95.5%)
	0.608

	Information retrieval and literature search
	58 (56.3%)
	56 (67.5%)
	68 (69.4%)
	30 (68.2%)
	0.198

	Assisting in article translation and polishing
	42 (40.8%)
	41 (49.4%)
	46 (46.9%)
	25 (56.8%)
	0.347

	Daily entertainment
	32 (31.1%)
	21 (25.3%)
	16 (16.3%)
	10 (22.7%)
	0.088



Table S2. Comparison of Risk Awareness and Information Evaluation Ability of LLM across Educational Levels (N=328)
	Dimension
	Undergraduate
	Professional Master
	Academic Master
	PhD
	p-value

	Risk Awareness
	2.92
	4.23
	4.38
	4.55
	<0.001

	Information Evaluation
	2.63
	4.23
	4.27
	4.30
	<0.001



Table S3. Medical Students’ Perceptions of Challenges in Using LLM (N=328)
	Challenge
	Frequency (n)
	Percentage (%)

	Inaccurate or erroneous content generation
	291
	88.7

	Difficulty in verifying information sources
	241
	73.5

	Overreliance on LLMs
	221
	67.4

	Privacy and data security concerns
	156
	47.6

	Inability to keep up with the latest research
	119
	36.3

	Lack of formal training
	102
	31.1



 Table S4. Distribution of Medical Students’ Acceptance of LLM Integration in Different Educational Settings (N=328)
	Educational Components
	Frequency (n)
	Percentage (%)

	Instructional Support
	284
	86.6

	Research Guidance
	233
	71.0

	Clinical Training
	149
	45.4

	Assessment and Evaluation
	94
	28.7






