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Generative AI

• Overview
• Systems and usage
• Prompting
• Research results
• Downsides
• Impact of education
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Overview

• Thrust into public eye with November 30, 2022 release of 
ChatGPT by OpenAI
– Based on large language models (LLMs) with number of new 

advances
• Impacts in all aspects of society, not only healthcare and 

education but also news, politics, and more
– Two-year retrospective (Lenharo, 2024)

• Early experience exemplified by 2023 Dictionary.com 
word of the year: hallucinate (Norlen, 2023)
– Problem improving but persists (Jones, 2025)

• Inner workings unknown to humans (Wolfram, 2023)

3WhatIs3.2



Lineage of current 
LLMs (Shao, 2024)
• Major commercial LLM 

families
– GPT (OpenAI)
– Gemini (Google)
– Claude (Anthropic)
– LLaMA (Meta)
– Mistral
– And more…

• All are decoder 
transformers that process 
prompts to decode from 
model to generate text
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LLMs are decoder transformers (Sahoo, 2024)
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Increasing sizes of models (Shao, 2024)
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Advances beyond basic LLMs
• Chain of thought (Wei, 2022) – 

trained to reason in steps rather 
than all at once, e.g.,
– OpenAI o1 and beyond (Xie, 2024)
– DeepSeek (Gibney, 2025)

• Agentic AI – autonomous agents 
designed to perform specific 
tasks step by step instead of all at 
once (Purdy, 2024)
– Different functions in an EHR (Zou, 

2025)

• Foundational models – fine-
tuned to specific data types or 
domains, e.g.,
– Genome sequences (Nguyen, 2024; 

Callaway, 2025)
– Ophthalmology (Qiu, 2024)
– Dermatology (Gui, 2024)
– DNA (Benegas, 2025)
– Imaging (Zhang, 2025; Zhao, 2025)
– Precision oncology (Xiang, 2025)
– Laryngology (Setzen, 2025)
– Medical literature mining (Wang, 

2025)
– Disease diagnosis (Liu, 2025)
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Usage
• Survey of college students found 56% stated use of AI on 

assignments or exams, with 54% agreeing that use on college 
coursework counts could constitute cheating or plagiarism 
(Nam 2023)

• Survey of teachers, students, and parents found 50% stated use 
of generative AI frequently, 18-33% occasionally, and less than 
quarter had never used (Impact Research, 2024)

• Survey of US teens found 26% used for homework (Sidoti, 2025)
• Survey of working adults (Bick et al. 2024)

– 39% overall use
– 24% used in work at least once a week
– About 10% used every day at work
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Usage (cont.)
• Kaiser Family Foundation (KFF) Health Misinformation Tracking 

Poll (Presiado, 2024) – of 2428 US adults varying by age, 
race/ethnicity, and geography reporting use or interaction with AI
– Several times a day – 11%
– About once a day – 8%
– Several times a week – 14%
– Less often – 30%
– Never – 35%

• Survey of over 1000 physicians from UK (Blease et al. 2024)
– 20% reported using generative AI tools in clinical practice
– Among those who used, 29% reported used to generate documentation 

after patient appointments and 28% to develop differential diagnosis
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AMA survey of physicians conducted in 
November 2024 (AMA, 2025)

• 68% of physicians surveyed see definite or some advantage to 
using AI tools, up from 65% in 2023

• 66% indicated currently use AI in practice, up significantly 
from 38% in 2023

• Top area of opportunity, according to 57% of physicians 
surveyed, was “addressing administrative burden through 
automation,” up from 56% in 2023

• Top attributes required to advance physician adoption of AI 
tools were
– Designated feedback channel - 88%
– Data privacy assurances - 87%
– EHR integration - 84%
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Prompting

• Two main approaches
– Web interface, e.g., ChatGPT
– Application programming interface (API)

• Much advice and education available – books, 
articles, Web sites, courses, etc. – some general ones
– OpenAI
– AI Cheat Sheets
– For students (Mollick, 2023) and instructors (Mollick, 2024)

• May be a “poor user interface” (Morris, 2024)
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https://platform.openai.com/docs/guides/prompt-engineering
https://platform.openai.com/docs/guides/prompt-engineering
https://www.aifire.co/p/top-ai-cheatsheets-2024
https://www.aifire.co/p/top-ai-cheatsheets-2024


Prompting for 
medical 

professionals 
(Meskó, 2023)
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Implementing LLMs in healthcare settings

• Security essential to prevent leakage of protected 
health information (PHI) into models (Ng, 2025)

• Governance deemed critical at research-oriented 
academic medical centers (Idnay, 2025)

• Some case studies
– Stanford University (Langlotz, 2024)
– New York University-Langone (Malhorta, 2025)
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Gen AI applications and research results

• Large number of studies, some of which are preprints, 
i.e., not peer-reviewed

• Most studies test models with benchmark datasets, i.e., 
good for comparing models but losing value over time 
and no indication of real-world efficacy

• Most systems, especially large commercial ones, are 
“black boxes,” i.e., no way to “see” inside and constantly 
changing

• Systematic reviews show large and ever-growing volume 
of studies, making such reviews out of date quickly
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Systematic 
review of 
healthcare 

applications of 
LLMs (Bedi, 

2024)
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Categories and tasks for generative AI in 
healthcare (Shah, 2025)
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Specific research results
• Passing medical board exams
• Answering questions – clinicians and patients
• Solving clinical cases
• Prediction
• Summarization
• Generating text for patients
• Aiding patient documentation
• Educational assessment
• Beyond healthcare

– Work productivity
– Educational use
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Medical board exams

• US Medical Licensing Exam (USMLE)
• Post-residency exams in Israel
• Other areas

– Clinical informatics
– Radiology
– Family medicine
– Other specialties
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USMLE “arms race”

• MedQA dataset based on sample multiple-choice 
questions (12,273 in English, more in Chinese) from 
three-part medical exam required for licensing in US (Jin, 
2021)
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USMLE “arms race”
• First “passing” score (>60%) obtained 

with GPT-3.5 (Kung, 2023)
– Even on “soft skills” (Brin, 2023)

• Subsequent improvement in LLMs and 
prompting have led to >90% scores
– GPT-4 with specialized prompting (Nori, 

2023)
– Gemini (Corrado, 2024; Saab, 2024)
– OpenAI o1-preview with simple 

prompting (Nori, 2024; Horvitz, 2024)
• Time to end use of this benchmark 

(Raji, 2025)?
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Post-residency 
board exams in 

Israel (Katz, 
2024)
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Other board and in-training exams

• Clinical informatics (Kumah-Crystal, 2023)
• Radiology

– Board exams for GPT-4 (Bhayana, 2023; Bhayana, 2023) and 
Llama 3 (Adams, 2024)

– In-training exam (Payne, 2024)
• Family medicine in-training exams (Hanna, 2024; Wang, 

2024)
• Subspecialty self-assessments

– Ophthalmology (Teebagey, 2023)
– Nephrology (Wu, 2024)
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