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Session Objectives
• Define the field of clinical informatics and the central role that data 

and information play in medicine and healthcare
• Describe how information is different from a medical professional 

perspective, including how it is used for care and other purposes, 
kept private and secure, and shared with patients

• Discuss the impact and challenges of artificial intelligence (AI) in 
medicine

• Describe the discipline of clinical informatics as it pertains to 
healthcare professionals, including those who work professionally 
in it
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About me
• Professor in Division of Informatics, Clinical 

Epidemiology, & Translational Data Science
• Medical school and residency in internal 

medicine at University of Illinois Chicago, 
followed by fellowship in medical informatics at 
Harvard University

• At OHSU since 1990, where I served as Chair of 
the Department of Medical Informatics and 
Clinical Epidemiology from 2003-2022

• Carried out research and developed informatics 
educational programs for informaticians, 
physicians, and others over the years
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Clinical informatics is part of 
(but not limited to) Health 
Systems Science

Hersh and Ehrenfeld, Clinical Informatics, Chapter 
10 in Health Systems Science (Skochelak et al., 2nd 
edition, 2020 – 3rd edition forthcoming in 2026)

For more information:
• Hersh (Ed.), Health Informatics: Practical 

Guide, 8th Edition, Lulu.com, 2022
• http://www.informaticsbook.info/ 

• What is Biomedical Informatics?
• http://informatics.health 

http://www.informaticsbook.info/
http://www.informaticsbook.info/
http://informatics.health/
http://informatics.health/
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Information and the 
new medical student
(Shortliffe, 2010)



Information skills are essential for 
medical practice (Glasziou, 2008)
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You are “digital natives” but
• Not the same as being competent in clinical informatics
• Your relationship with information changes as you become a 

medical professional
• You become responsible not only for “knowing” information, but 

also
– Using it to provide better care of patients
– Leveraging it to improve the healthcare system
– Protecting privacy and confidentiality of patients
– Acting professionally with information
– Critically analyzing AI, how it is used, and potential biases
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Why is information different now that 
you’re in medicine?

• Growth of medical knowledge
– 75 new clinical trials and 11 systematic reviews 

published each day (Bastian, 2010)
• To say nothing of the basic science, especially -omics

• Medical knowledge no longer the exclusive 
purview of physicians
– >80% of all Internet users search for personal health 

information (Fox, 2013)
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Many problems in healthcare have 
information-related solutions

• Quality – not as good as it could be; slightly more than 
half of patients get care they should get (McGlynn, 
2003; McGlynn, 2020)

• Safety – errors cause morbidity and mortality; many 
preventable (IOM, 2000; Leape, 2021)

• Cost – US spends 1.5-2x more for same amount or less 
care (Blumenthal, 2024)

• Inaccessible information – missing information not 
always accessible (Pylypchuk, 2023)
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EHR is more than “charting”
• Physicians must be able to

– Move from one vendor system to another
– Effectively use clinical decision support to remind us of things to 

do and warn us about things not to do (Greenes, 2023)
– Access information from other settings where patient received 

care through health information exchange (Dixon, 2022)
– Apply data analytics, especially in setting of population health 

management, to achieve quality, safety, and cost-effectiveness
– Integrate artificial intelligence (AI) in care of patients (Crowe, 

2025)
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Patients want more access to data and 
information too

• Have access to just about all of 
the same knowledge resources

• Want to interact with us digitally 
through the personal health 
record (PHR – MyChart for most 
of us)

• Want to interact with healthcare 
the way they interact with 
airlines, retailers, banks, etc.

• Want access to and control over 
their data
– We must educate them about the 

risks and benefits
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Those who pay for care want more 
accountability from us

• Purchasers (employers, government) and payors 
(insurers) want assurance that care provided is 
high-quality and cost-effective
– Use of quality measurement and improvement

• Leading to calls for a learning health system, 
where we learn from data to improve care (IOM, 
2012)
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We also have responsibilities around 
data and information

• Patients expect us to keep their information private and secure
– Health Insurance Portability and Accountability Act (HIPAA) regulations guide 

our actions with protected health information (PHI)
• Treatment, payment, and operations (TPO) allow disclosure
• Other uses require patient consent
• Only applies to data within healthcare system

• Our public-facing persona must be professional, especially on social media
• Growing recognition of bias in data and algorithms

– Algorithms mis-appropriating resources (Obermeyer, 2019; Kakani, 2020)
– Companies and others “monetizing” our personal health data (McGraw, 2020)
– Implementing responsibly and trustworthy AI (Matheny, 2025)
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We must also manage and lead the 
introduction of AI in medicine

• AI – information systems capable of performing tasks associated with 
human intelligence (Glover, 2024)

• Some classify AI into two broad categories (Howell, 2024)
– Predictive AI – use of data and algorithms to predict some output (e.g., 

diagnosis, treatment recommendation, prognosis, etc.)
– Generative AI – generates new output based on prompts (e.g., text, images, 

etc.)

• Next major direction is agentic AI, i.e., use of agents that reason and act in 
clinical practice (Xu, 2026) and research (Lu, 2026)

• Large part of success due to machine learning (ML) – “computer programs 
that learn without being explicitly programmed” (McCarthy, 1990)
– Most success with deep learning, based on many-layered neural networks
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Impressive results of predictive AI on 
various types of data

• Most success has been with image interpretation (Rajpurkar, 2023); 
examples include
– Radiology – chest x-rays for diagnosis of pneumonia and tuberculosis
– Ophthalmology – retinal images for diagnosis of diabetic retinopathy
– Dermatology – skin lesions for diagnosis of cancer
– Pathology – breast cancer slides to predict metastasis

• Achievements in other areas
– Semantic reconstruction of continuous language from fMRI brain recordings 

(Tang, 2023)
– Map chemicals to odors perceived by humans (Lee, 2023)
– Predicting protein folding from amino acid sequences (Abramson, 2024)
– Improved reading of mammography (Gommers, 2026)
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Including ability to “see” where 
humans cannot (Topol, 2026)

• Retinal images
– Age, sex, and cardiovascular risk determination from retinal images 

(Poplin, 2018)
– Race (Coyner, 2023)
– Retinal age-related risk of diabetes, heart disease or stroke 

(Ninomiya, 2026)

• ECG
– Age and sex determination (Attia, 2019)
– Chronic kidney disease (Holmstrom, 2023)
– Cirrhosis of liver (Simonetto, 2025)

• Chest x-ray
– Race (Gichoya, 2022)
– Diabetes mellitus (Pyrros, 2023)
– Cardiac risk as accurately as common models, e.g., atherosclerotic 

cardiovascular disease (ASCVD) (Weiss, 2024)
– Risk of future heart failure (Dhingra, 2025)
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And now, generative AI and large 
language models (LLM)

• Emerged with introduction of ChatGPT in November 
2022

• LLMs based on transformer models trained with large 
amounts of text (Omiye, 2024)

• Impressive performance in medicine and beyond
– US Medical Licensing Exam (USMLE) – see right
– Answering questions in social media forums (Ayers, 2023)
– Physician history-taking, diagnostic accuracy, 

management reasoning, communication skills, and 
empathy (Tu, 2024)

– Diagnostic reasoning cases (Goh, 2024)
– Performance on reasoning tasks from case-based 

benchmarks (Brodeur, 2026)
• NEJM clinicopathological conferences
• Cases from (Goh, 2024)

• 76 ED cases at three diagnostic touchpoints – triage, initial 
evaluation, and admission
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Started with USMLE 
“arms race”:
- Kung, 2023
- Nori, 2023
- Nori, 2024
- OpenEvidence, 2025
And other board exams:
- Katz, 2024
- Zong, 2024



Some downsides to AI
• Prone to hallucinations, confabulations, etc.

– Dictionary.com 2023 word of year: hallucinate (Norlen, 2023)

• Provides answers but not sources of knowledge (Hersh, 2024)
• Reduces cognitive load and increases efficiency but may also inhibit critical 

engagement with work and potentially lead to (Lee, 2025)
– Long-term overreliance on tool
– Diminished skill for problem-solving

• May reduce cognitive connections in essay-writing, produce more 
homogeneous output, and lessen ability to recall what was written over 
time (Kosmyna, 2025)

• Impact on climate of required electricity (Zewe, 2025; Malhotra, 2025)
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When and how to introduce AI into 
medical education and practice

• Concerns for de-skilling and never-skilling (Berzin, 
2025)

• Scoping review found risk of deskilling and loss of 
expertise among multiple specialties (Heudel, 2026)

• Students should be calibrated and supervised to avoid 
never-skilling in medical education (Ke, 2026)

• Focus on “clinician in the loop” may shift 
responsibility for AI safety from developers to 
clinicians and not be failsafe for patients (Toro-Tobon, 
2026)

• Concern about failure to acquire the cognitive 
foundations of clinical expertise because AI tools 
provided the answers before the struggle that 
produces mastery could occur (Keren, 2026)
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Will AI replace physicians?
• Real-world use growing but evidence base 

still modest (Goldenberg, 2025)
• Performs less well with less information 

(Rao, 2026) and when used by humans 
(Goh, 2024; Bean, 2026)
– Success of (Brodeur, 2026) based on human-

curated medical records

• “AI won’t replace radiologists, but 
radiologists who use AI will replace 
radiologists who don’t,” (Langlotz, 2019)
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We must also learn to practice 
medicine by alternative modalities

• Telehealth/telemedicine – clinical care separated 
by time and/or distance (Daniel, 2015)
– Synchronous – real-time
– Asynchronous – sending images, video, etc.

• Usage exploded at onset of COVID-19 pandemic, 
aided by relaxation of rules (Verma, 2020)
– Has reduced from peak but well above pre-pandemic 

baseline (Anderson, 2022)
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Informatics and medical 
education

• “Informatics training for clinicians is more 
important than hardware and software” 
(Safran, 2009)

• Health informatics is a “required skill for 
21st century clinicians” (Fridsma, 2018)

• Competencies and curricula (Hersh, 2014; 
Hersh, 2023)

• New AI-competency frameworks highlight 
what health professions students must 
master (Russell, 2023; Hunt, 2026)
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Clinical informatics
• Part of larger biomedical and health 

informatics, the field concerned with 
the optimal use of information, 
often aided by technology, to 
improve
– Individual health
– Healthcare
– Public health
– Biomedical research

• (Detmer, 2014; Hersh, 2020; Hersh 
2022)
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Fundamental theorem of informatics
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Goal of informatics is

Goal is not

(Friedman, 2009)



Clinical informatics
• Competence required of all; career opportunities 

available for some
• Growing number of physicians work in operational 

roles such as Chief Medical Informatics Officer (CMIO); 
also opportunities in academia and industry

• Clinical informatics now a subspecialty of all medical 
specialties (Detmer, 2014)
– ACGME-accredited fellowships gold standard for training 

(Kim, 2023)
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What can you do in clinical informatics 
in medical school?

• Informatics skills are essential to clinical practice
– You should master informatics just as you master any other 

clinical skill

• For those interested as a career, plenty of 
opportunities in medical school and beyond
– Scholarly projects, electives, and more

– Advanced study – e.g., graduate degree and/or fellowship

– Clinical informatics subspecialty fellowship
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Questions to ponder

• What are the most important ways that 
clinical informatics can benefit
– Patients?

– Clinical practice?

– Healthcare delivery system?

• How can we make the best use of AI while 
minimizing its risks?
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