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Competencies and curricula across the spectrum 
of learners in health/clinical informatics

• Overview of health/clinical 
informatics in context of education

• Competencies and curricula for 
diverse learners of health informatics

• Role of artificial intelligence (AI)

• What follows is US-centric view; hope 
to hear other perspectives from 
audience
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Health/clinical informatics in context of 
education

• An interdisciplinary field 
requiring some level of 
knowledge and skills in
– Biomedicine
– Healthcare and systems
– Computer science (CS)
– Data science
– Machine learning (ML)
– Artificial intelligence (AI)

• With practitioners, 
professionals, and others at 
different levels
– Researchers
– Developers
– Implementers
– Users

• Clinicians
• Community health workers
• Consumers/patients/citizens

3Prince Mahidol Award Conference 2025

3

Informatics is not just the sum of biomedicine, 
healthcare, CS, AI, etc.

• While no single aspect of 
informatics is impertinent to any 
other field, the interactions of them 
give rise to unique aspects

• Despite interdisciplinary nature of 
field, there are unique aspects

• Friedman
– Fundamental Theorem (2009)
–What Is and Isn’t Informatics (2013)

4Prince Mahidol Award Conference 2025
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Many types of learners, with diverse needs and 
activities

• Informaticians
• Clinicians
• Researchers
• Community health workers
• Patients/Consumers/Citizens

• And students in all of above

5Prince Mahidol Award Conference 2025
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Competencies for informatics professionals

• Core content of clinical informatics (Gardner, 2009)
• Core competencies for graduate education in biomedical informatics 

(Kulikowski, 2012)
• Foundational domains of applied health informatics (Valenta, 2018)
• Domains, tasks, and knowledge for clinical informatics subspecialty 

practice (Silverman, 2019)
• Domains, tasks, and knowledge for health informatics practice 

(Gadd, 2020)
• IMIA educational recommendations (Bichel-Findlay, 2023)
• Working in health informatics – industry, healthcare, health 

insurance, consulting, government, etc. (Meehan, 2023)
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Foundational domains of applied health 
informatics (Valenta, 2018)
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AMIA informatics practice workforce domains 
(Silverman, 2019; Gadd, 2020)
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Curricula for achieving competence in 
informatics

• Graduate-level training – master’s and PhD degrees
– About 80 master’s programs at 76 universities in US (Cox, 2021)

• Fellowship programs
– 18 NLM-funded programs for PhD and postdoc students (Greenes, 2022)
– Physicians in clinical informatics – subspecialty of all specialties (Patel, 2024)

• Baccalaureate programs
– Growing number in US; highly variable in scope (McCarthy, 2024)

• Individual courses
– Introduction to Biomedical Informatics & Artificial Intelligence (Hersh, 2022; 

Hersh, 2024) – taught to
• Graduate students
• Medical students
• Continuing education students (10x10, “ten by ten”)

9Prince Mahidol Award Conference 2025
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Introductory course

• Started when Dr. Charles Safran, former AMIA Chair, 
stated need to train one physician and one nurse from 
each of America’s 6,000 hospitals in informatics (Safran, 
2005)
– Online introductory graduate course already existed

• Original aim to train 10,000 individuals in informatics by 
the year 2010 (Hersh, 2007)
– OHSU largest and most successful offering, with 1000 

completing program by end of 2010 and over 3300 at present
– About 10-15% pursue graduate study, mostly at OHSU

• https://dmice.ohsu.edu/hersh/10x10.html 

10Prince Mahidol Award Conference 2025
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Topics – Introduction to Biomedical Informatics 
and Artificial Intelligence

11Prince Mahidol Award Conference 2025

Unit Topic
1 Overview of Fields and Problems Motivating Them
2 Computing Concepts for Biomedical Informatics and AI
3 Electronic and Personal Health Records (EHR, PHR)
4 Standards and Interoperability
5 Artificial Intelligence
6 Advanced Use of the EHR
7 EHR Implementation, Security, and Evaluation
8 Information Retrieval (Search)
9 Research Informatics
10 Other Areas of Informatics – Public Health, Nursing, Consumer

11

Course content is reusable and scalable

12Prince Mahidol Award Conference 2025

BMI 510
Introductory course in OHSU Biomedical 
Informatics Graduate Program

PHE 427
Subset for PSU Health 
Studies undergraduates

10x10
AMIA standalone 
continuing education 
course

HIP 520
Subset for clinical and 
translational research 
trainees

DSI Africa
Data Science 
Initiative for Africa

ONC HIT
Subset for ONC 
Health IT curriculum

Sampling of materials available at http://informatics.health 
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Also translated into Spanish and delivered in 
Latin America (Otero, 2010)
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Online teaching modalities for introductory 
course

• Lectures
– Voice over Powerpoint – many tools over the years; 

currently use Powerpoint exported to MP4
– Units broken down into 5-8 segments of 20-30 minutes 

duration
– Viewable on computers, tablets, and smartphones

• Assessment
– 10 multiple-choice questions per unit that aim to apply 

material
• Interaction

– Discussion forums
– In some instances, use “flipped classroom” approach

• Readings
– Optional readings from textbook mapped to units (Hersh, 

2022)
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Informatics is not only for informaticians

• Physicians and medical students – first addressed by AAMC Medical 
School Objectives Project (1998)

• Clinical and translational scientists (Valenta, 2016)
• Next-generation research scientists (Moore, 2019)
• Nurses (Forman, 2020)
• Patients

– Broadband Internet access is a social determinant of health (Benda, 2020)
– Americans use at least once a week to seek health information and advice 

(Presiado, 2024)
• Internet search – 63%
• Social media – 56%
• AI chatbots – 13%

• (Community health workers)

15Prince Mahidol Award Conference 2025
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Also critical is education of 
clinicians

• “Search engine as essential as stethoscope” 
for clinical practice (Glasziou, 2008)

• “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 (Hersh, 2014; Hersh, 2020), 
curricula (Hersh, 2017), and challenges 
(Welcher, 2018)

• Competencies for use of AI-based tools by 
healthcare professionals (Russel, 2023)

16Prince Mahidol Award Conference 2025
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What about role of generative AI?
Good (Mollick, 2023) and less so (Hersh, 2024)
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AI USE ROLE PEDAGOGICAL BENEFIT PEDAGOGICAL RISK 
MENTOR Providing 

feedback 
Frequent feedback improves 
learning outcomes, even if all 
advice is not taken. 

Not critically examining feedback, 
which may contain errors. 

TUTOR Direct 
instruction 

Personalized direct 
instruction is very effective. 

Uneven knowledge base of AI. 
Serious confabulation risks. 

COACH Prompt 
metacognition 

Opportunities for reflection 
and regulation, which 
improve learning outcomes. 

Tone or style of coaching may not 
match student. Risks of incorrect 
advice. 

TEAMMATE Increase team 
performance 

Provide alternate viewpoints, 
help learning teams function 
better. 

Confabulation and errors. 
"Personality" conflicts with other 
team members. 

STUDENT Receive 
explanations 

Teaching others is a powerful 
learning technique. 

Confabulation and argumentation 
may derail the benefits of 
teaching. 

SIMULATOR Deliberate 
practice 

Practicing and applying 
knowledge aids transfer. 

Inappropriate fidelity. 

TOOL Accomplish 
tasks 

Helps students accomplish 
more within the same time 
frame. 

Outsourcing thinking, rather than 
work. 
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Must also develop other skills, e.g., search and 
critical appraisal

• Search still matters (Hersh, 2024)
• For some tasks that many of us 

do, need more than answers, e.g.,
– Clinical – patient-care questions
– Research – methods and insights
– Teaching – synthesizing knowledge 

for our students
• LLMs not necessarily good at 

citing their sources (Wu, 2024)
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Thank you!

William Hersh, MD
Professor
Department of Medical Informatics &
 Clinical Epidemiology
Oregon Health & Science University
Portland, OR, USA
Email: hersh@ohsu.edu
Web: http://www.billhersh.info 
Blog: https://informaticsprofessor.blogspot.com/ 
BlueSky: @billhersh.bsky.social
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