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Why my title?

Ignorance (and uncertainty) is a seemingly intrinsic (nearly defining) aspect of being a
patient
NLM G13 proposal: Pushing Against Ignorance: An Autoethnographic Study of How
Informatics Has Shaped the Culture of Healthcare
Moving to Australia has intensified my interest in “pushing against ignorance”
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Ignorance

“Ignorance exists because man is a being of limited intelligence and
power. . . .Accordingly, there is nothing incidental or fortuitous about
our ignorance—it is something deep-rooted in the nature of things.
(Rescher 2009, xi)
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Yet “ignorance”. . .

Doesn’t seem to be a common medical term (at least in my circles)
Uncertainty, error—related, more common words
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Ignorance (Rescher 2009)

Uncertainty is the experience/awareness of ignorance
Error may be the consequence of ignorance
Invincible ignorance: that which is intrinsically unknowable or
beyond the scope of current human knowledge

Basic science pushes against invincible ignorance
“Vincible ignorance is that which an individual can overcome
with a reasonable amount of effort.” (Rescher 2009, 12)

This is largely the domain of medical informatics
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Imaging and NLP

Section 1

Imaging and NLP
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Imaging and NLP

Alfred North Whitehead

“Plato and Pythagoras stand nearer to modern physical science
than does Aristotle. . . .
“The popularity of Aristotelian Logic retarded the advance of
physical science throughout the Middle Ages. If only the schoolmen
had measured instead of classifying, how much they might have
learnt!
“Classification is necessary. But unless you can progress
from classification to mathematics, your reasoning will not
take you very far.”
~Alfred North Whitehead, Science and the Modern World
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Imaging and NLP

Quantitative imaging

Anonymous chair of radiology circa 1995: “A radiologist with a ruler is a radiologist in
trouble.”
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Imaging and NLP

Quantitative imaging
Carl Jaffe, M.D.: “No one in clinical [drug] trials takes radiology seriously.”
(CaBIG, Dec. 2005)

“The inability to quantitatively monitor therapy”

Non-quantitative radiological knowledge might be labeled
“impoverished knowledge” (vincible ignorance)
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Imaging and NLP

Medical knowledge is “impoverished”
“Often it is not too much of a leap to infer
[from a RCT] that the intervention causes the
positive outcome.” But the resulting
knowledge is rather impoverished: it is
knowledge of what works, without
knowledge of how it works (or why it
does not work), or how to make it work
better. It is knowledge of effects
without knowledge of underlying
mechanisms.” (Solomon 2015, 117)

Figure 1: Miriam Solomon, Wikipedia

Compare: black box machine learning
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Imaging and NLP

Quantitative Imaging: Vascular

Knowledge we can reason with

Great opportunities with deep learning
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Imaging and NLP

pyConTextNLP and scriptable NLP

Transition from imaging to text
Using dictated reports as labels for images

Uncertainty
Negation
Location
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Imaging and NLP

pyConTextNLP and scriptable NLP

Amil Gentili, M.D.
How to help Amil do critical finding
reporting auditing?
Help him pick up basic
software/programming skill

Brian E. Chapman, PhD Pushing Against Ignorance: Medical Informatics, Artificial Intelligence, and the Quest to Improve Healthcare2024-05-30 13 / 60



Educational efforts

Section 2

Educational efforts
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Educational efforts

The educational challenge of biomedical informatics

through an electrical engineering metaphor
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Educational efforts

The educational challenge of biomedical data science

Brian E. Chapman, PhD Pushing Against Ignorance: Medical Informatics, Artificial Intelligence, and the Quest to Improve Healthcare2024-05-30 16 / 60



Educational efforts

Another metaphor 1

1Wikipedia
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Educational efforts

Is everything the same along the spectrum?

It is all electromagnetics!
But. . .

Low Frequencies I might ignore wave properties (Kirchhoff’s Current and Voltage Laws)
At High Frequencies I might also ignore wave properties (photons)

Different skill sets and tools needed to be productive
Yet it is all electromagnetics!
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Educational efforts

Another metaphor 2

2Wikipedia
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Educational efforts

Punk Data Science

Utah R25: “Data, exploration, Computation, and Analytics Real-world Training
(DeCART)”

Brian E. Chapman, PhD Pushing Against Ignorance: Medical Informatics, Artificial Intelligence, and the Quest to Improve Healthcare2024-05-30 20 / 60



Educational efforts

Punk Informatics: Homer Warner, MD, PhD
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Educational efforts

Punk Data science

“[P]unk is not a narrow musical style or a
particular fashion or hairstyle. Rather, it is a
commitment to a DIY sensibility and,
with that, a dedication to
self-empowerment.” (Dunn 2016, 15)
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Educational efforts

Punk Data science
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Artificial Intelligence

Section 3

Artificial Intelligence
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Artificial Intelligence

First Melbourne tasks

Create data literacy
Punk data science!

Biomedical informatics and artificial intelligence
All with 5 hours per year of student contact time!
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Artificial Intelligence

How to narrow the task?

Focus on physician as a decision maker
Not difficult to motivate AI from this perspective
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Artificial Intelligence

Healthcare has delivery challenges (Braithwaite, Glasziou, and
Westbrook 2020)
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Artificial Intelligence

Decision making in medicine

Overwhelming amount of information (Medicine et al. 2008)
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Artificial Intelligence

What are brains good for? Practicing medicine?
What, then, is the role of the biological
brain. . . .It is expert at recognizing patterns,
at perception, and at controlling physical
actions, but it is not so well designed. . . for
complex planning and long, intricate,
derivations of consequences. It is, to put
it bluntly, bad at logic and good at
Frisbee. (Clark 2003)

a

aThe New Yorker
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Artificial Intelligence

Human brain exceptionalism

[W]hat is special about human brains, and what best explains the distinctive features
of human intelligence, is precisely their ability to enter into deep and complex
relationships with nonbiological constructs, props, and aids. This ability, however,
does not depend on physical wire-and-implant mergers, so much as on our openness
to information-processing mergers. (Clark 2003)
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Artificial Intelligence

“Information-processing mergers” (Clark 2003)

External objects that aid the mind’s reasoning
paper and pencil to do arithmetic
books for storing and recalling knowledge
Cell phones, computers

Extended mind theory
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Artificial Intelligence

“Man-Computer Symbiosis” (Licklider 1960)

“The hope is that, in not
too many years, human
brains and computing
machines will be coupled
together very tightly and
that the resulting
partnership will think as no
human brains as ever
thought. . . .”
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Artificial Intelligence

Example: Decision Support (circa 1970)

Figure 2: FT de Dombal

AAPHelp: Bayesian diagnosis of abdominal pain

“de Dombal’s team collected data on thousands of patients
who presented with acute abdominal pain. The researchers
used data on clinical symptoms (e.g., pain severity, location,
and quality) and physical signs (e.g., pulse and abdominal
guarding) to derive probabilities for the computer system.”
Evaluated from 1971-1972. Outperformed senior clinicians
with a correct diagnosis 91.8% of the time
Amazing! This should be exported!
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Artificial Intelligence

Example: Decision Support (circa 1970)

“But when his group teamed up with researchers
at Bispebjerg Hospital in Copenhagen in 1976 to
test the system in a fresh clinical environment, its
overall accuracy plummeted to 65%.”
Note: Similar results when Cerner recently
tried to port their sepsis detector from
USA to Australia
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Artificial Intelligence

What is going on?

“databases don’t travel” (de Dombal)

“clinical data are formed, not found.” (Lea and Jones 2024)
Healthcare is culturally dependent and context sensitive.
Question: how much generalizable knowledge can be created in healthcare (as opposed
to physiology, molecular biology, etc.)?
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Artificial Intelligence

Data Scarcity (Johnson et al. 2022)

What are the implications for the development and use of AI in the
USA (population ~333M) vs. Australia (population ~26M)?
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Artificial Intelligence

Implications of data-driven AI (Braithwaite, Glasziou, and Westbrook
2020)

These suboptimal processes will create
suboptimal data. Should we be building AI tools
based on these data?
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Artificial Intelligence

Improved mechanistic reasoning: Glucose management (Morris et al.
2021)
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Artificial Intelligence

Example of AI for low resource countries
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Artificial Intelligence

How doctors are using AI to diagnose a hidden heart condition in kids

“Now, in an advance that shows the potential of
artificial intelligence to aid medicine, researchers at
Children’s National have developed a new AI-powered
tool for diagnosing rheumatic heart disease long
before a patient needs surgery. Collaborating with
staff at the Uganda Heart Institute, the team designed
a system that will allow trained nurses to screen and
diagnose children early on, when they can still be
treated with penicillin for less than $1 a year. Early
treatment could save thousands from having to
undergo surgery.” (See (Brown et al. 2024) for
scientific paper.)
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Artificial Intelligence

Let’s summarize this

AI is allowing less skilled clinicians to accurately obtain clinical data

How far can we generalize this?
How can AI help patients/consumers/citizens better pursue and achieve
their health goals?
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Artificial Intelligence
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AI and the patient experience

Section 4

AI and the patient experience
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AI and the patient experience

Epistemic injustice: Miranda Fricker

Testimonial injustice
Hermeneutical injustice
How can AI be used to address
these injustices?
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AI and the patient experience

Review some of the context of the patient experience
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AI and the patient experience

Context: Healthcare occurs in time-constrained settings (Irving et al.
2017)
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AI and the patient experience
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AI and the patient experience

Context: healthcare occurs in noisy, error-prone environments

“We are error-prone and error
tolerant—errors are unavoidable
in the fabric of our lives. . . .
Cognitively speaking, we
metabolize mistakes!”

Our engineered solutions also need to be able to “metabolize mistakes”
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AI and the patient experience

Hermeneutical Injustice and AI

Patients have a right to understand their health and their healthcare
Hermeneutical injustice results when patients experience vincible ignorance

Not due to invincible ignorance
Substantial engineered barriers to understanding
LLMs might be beneficial to addressing some of these barriers
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AI and the patient experience

Ignorance is not a stable state

“Jumping to conclusions over a chasm of ignorance is a natural human tendency from which
few of us are exempt.” (Rescher 2009, 2)

“Nature abhors a vacuum. So does the human mind. We try not to let the gaps in our
knowledge be mere empty blanks, so we fill them in with speculation and suppositions.”
(Rescher 2009, 14)

Can AI help patients fill in the gaps better? Can AI help
create punk patients?
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AI and the patient experience

LLMs and vincible ignorance: With Sterre, Edward, and Maolin

Text simplification, summarization,
and translation works remarkably well

Constrained problem!
What about question answering?

Very open/unconstrained problem!
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AI and the patient experience

What about question answering?

LLMs fairly good at answering, but. . .
Hallucination
And many more issues

How to constrain answer?
How do we help the patient “metabolize mistakes” from LLM?
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AI and the patient experience

Current exploration: RAG

Constrain system to only answer questions with specified material
Tell the patient where that material came from

Retrieve materials from reliable sources (PubMed, PubMed Central, NLM Bookshelf,
etc.)

Specificity of retrieval is the pain point
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AI and the patient experience

Patient question answer systems

Resource constrained solutions
The creativity of poverty

Novel PubMed searching
Fine tuned embeddings
MeSH
Co-author graphs

Subset text to pass only relevant text to LLM
ColBERT
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AI and the patient experience

Patient question answer systems
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AI and the patient experience

Next steps?

Constrain system with explicit knowledge representation

Not really sure how but convinced this is important
View LLM as a component in a larger circuit
Efficient and realistic evaluations (on a budget)

Harry Barrett and the dogma that quality must always be related to specific tasks!
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AI and the patient experience

Summary

Ignorance is central to the human experience, including healthcare
Some ignorance is vincible
Medical informatics pushes against the vincible ignorance in healthcare

Quantification
Mechanistic thinking
AI

Clinicians and patients can partner with and benefit from this effort
Punk (DIY, dedication to self-empowerment) gets easier with each generation of AI
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AI and the patient experience

Thank you
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AI and the patient experience
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