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“Artificial intelligence will reach human 
levels by around 2029. Follow that out 
further to, say, 2045, we will have 
multiplied the intelligence, the human 
biological machine intelligence of our 
civilization a billion-fold.”

—Ray Kurzweil (2017)
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20 years (2045) = 109,951,627,776x

Kurzweil would be off by some 100 Billion

AI is Doubling Every 6 Months (or faster)
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Quantum Computing is Likely to Transform Medicine

• Strength is simulation
• In the future, we will see 

quantum computers that 
will be able to simulate
• Protein folding and interactions

• Simulate chemical systems

• Simulating entire biological 
systems

• Simulate the human brain

• They will also be able to 
generate synthetic data for 
classical AI

Microsoft Majorana 1

Google Willow

Dwave – 1000 qubits

“Willow’s prowess was its ability to solve a computation in under five minutes—a task that would 
take the world’s fastest supercomputer an incomprehensible 10 septillion years.”
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“Artificial intelligence will fundamentally 
transform primary care. The question is 
when and how.

—Steven E. Waldren (2019)

2025 Addendum: “ with or without 
quantum computing but probably with”
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Over 30 
Primary Care 
AI Journal 
Articles in the 
Last Year
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How: Promise > Peril (External > Internal)
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“External” Driven Peril.

• The same drivers that lead us to current EHRs are still 

in place

• Health care is still very profit-driven

• Congressional bill to allow AI to prescribe medication

• AI used to reinforce and prolong the current broken 

system
                       

                       

                       

Source: Claude.ai

AI Being Used to Deny Prior Auths and Claims
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Combating “External” Driven Peril.
• Federal Advocacy

• Establishment of safeguards

• Ensure liability is attached to medical-decision making

• Promote the value of full primary care led by a physician (4C’s)

• Health Plan Advocacy

• Hold accountable for inappropriate AI use

• Combat with practice-side AI

• AI Developers and Investors

• Educate on the value and role of primary care and family physicians

• Insist on family physician input in discovery, design, and deployment

• Positioning AAFP and its members as leaders on AI Source: ChatGPT
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“Internal” Driven Peril.

• Bias and Lack of Diversity of Data

• Place of residence, race/ethnicity/culture/language, occupation, gender/sex, 

religion, education, socioeconomic status, and social capital (PROGRESS-Plus)

• Hallucinations

• Lack of generalizability (esp. in clinical space)

• Automation Bias

• Lack of Explainability

• Data Privacy and Copyright

Source: Claude.ai

Can you create an abstract picture that represents 
the potential perils of AI (e.g., bias, hallucination, 
automation bias, etc.)?

Source: ChatGPT
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• Hallucinations
• Implicit bias
• Used to create convincing fake 

information

12

Created with: https://replicate.com/stability-ai/stable-diffusion
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• Purpose of software product
• Intended user(s)
• Severity of [potential] injury
• Likelihood of hazardous 

situation arising
• Transparency
• Ability to mitigate harmful 

conditions

Risk-Based Framework: Borrow FDASIA

Source: Slight SP, et al. JAmMedInformAssoc 2014;21:e181–e184. doi:10.1136/amiajnl-2014-002638

• Complexity of software
• Complexity of implementation
• Complexity of training
• Use as part of more 

comprehensive solution
• Network connectivity, standards, 

security
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The Promise of AI
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Opportunities for AI in Medicine

Prevention / 
Screening

Diagnosis Treatment 
Decisions

Patient 
Engagement

Data 
Collection

Administrative 
Burden Cognitive Burden

Expanding Capabilities

Predicting 
Disease

And
OutcomesExpanding Capacity

4 C’s
first Contact, Continuous, Coordinated, Comprehensive 

FDA has approved over 1,000 AI-enabled Software as a Medical Devices (SaMD)



Artificial Intelligence

• Chart Review  27.6%
• Documentation  23.7%
• Inbox   23.7%
• Order Entry  12.1%
• Billing & Coding 3.9%

16

Source: Arndt BG, Beasley JW, Watkinson MD, et al. Tethered to the EHR: Primary Care Physician Workload 

Assessment Using EHR Event Log Data and Time-Motion Observations. Ann Fam Med. 2017;15(5):419-426. 

Source: Arndt BG, Micek MA, Rule A, Shafer CM, Baltus JJ, Sinsky CA. More Tethered to the EHR: EHR 

Workload Trends Among Academic Primary Care Physicians, 2019-2023. Ann Fam Med. 2024 Jan-

Feb;22(1):12-18.

%
 of Tim

e Spent
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What if you 
could have an 
assistant to 
help you?

17



Artificial Intelligence

AI Assistants

• Administrative Burden
• Generate Documentation
• Suggest codes

• Cognitive Burden
• Summarize charts
• Ask questions of the chart (“Was there a colon cancer screening done?”)
• Generate EHR Inbox message responses

• Expanding Capacity
• Converse with patient to get history or educate
• Generate patient education materials

Info on evaluations of some AI Assistants - https://www.aafp.org/family-physician/practice-and-career/managing-your-practice/health-it/innovation-lab.html 

https://www.aafp.org/family-physician/practice-and-career/managing-your-practice/health-it/innovation-lab.html
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FPM Article

Waldren SE MD, MS. The 
Promise and Pitfalls of 
AI in Primary Care. Fam 
Pract Manag. 2024 
Mar;31(2):27-31.
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Looking into the Future…

• Caveat – Amara’s Law
• AI will cause seismic changes

• Promise
• Peril

• AI will replace some tasks and 
hopefully many administrative tasks

• Human+AI is how most AI will be 
deployed in the near future

• Likely to have more “ChatGPT” like 
advancements (Deepseek, MANUS, 
quantum computing)

Created with: https://replicate.com/stability-ai/stable-diffusion
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Takeaways
• AI will transform health care 

and care delivery
• AI does reduce burden today
• Still some unknowns
• If clinicians led, I believe there 

will be much more promise 
than peril

Questions?

Steven E. Waldren, MD MS
swaldren@aafp.org

mailto:swaldren@aafp.org
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Thank you
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