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“Above the skin”: Computational Health
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What is Computational Precision Health?
A new discipline at the intersection of machine learning, statistics, medicine, and population health

Precision Questions: What interventions work best for which patients/communities and when? 
Precision Solutions: Machine Learning + Statistics + Causality; HCI & Augmented Intelligence
Precision Deployment: Learning systems embedded in real-world health settings



Agenda

● Setting the Context: Healthcare in America today
● Frontline Practice: Complexities and Burdens
● Epic Electronic Health Record Demo
● AI Scribing



Setting the Context

● Whole person care
● Workforce shortage
● Health care access
● Payment models



Burden of Disease

80% of all premature non-communicable disease deaths worldwide



Multiple Chronic Conditions (MCC)



Multiple Chronic Conditions (MCC)
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Setting the Context

● Whole person care
● Clinician shortage / LLMs for healthcare
● Health care access
● Payment models



Clinician Shortage

United States

● Older sicker population (55% 
in those > 75 years)

● 20% of physicians are > 65 y/o
● Projecting shortage of 54,000 

to 139,000 physicians by 2033
● Short 48,000 primary care 

physicians by 2034
● Nursing shortage of >100,000 

in 2025

UCSF and Local 
● Months to get in to a new 

Primary Care Physician (PCP) 
● Specialty appointments are 

booking months out
● Staff are overworked, 

burnout decreased after 
pandemic but now increasing 
again



LLMs for Healthcare



Setting the Context

● Whole person care
● Workforce shortage / LLMs for healthcare
● Health care access
● Payment models



Covers 1 in 5 
AmericansFor Americans 

over 65

• OBBB cuts 
Medicaid by $1 
trillion over 10 
years

• OBBB cuts 
Medicare by 
$45 billion in 
2026, $75 
billion in 2034



Health Insurance and Access
2022

● Almost 92% of Americans 
had some form of health 
insurance

● 8% were underinsured

By 2034 (with passage of One Big 
Beautiful Bill)

● 3–5+% of Americans will 
have lost health insurance

● ~14 million more will be 
uninsured (1.7m in CA)“Obamacare”

Est. 2034



Hospital Closures

● OBBB expected to 
reduce rural Medicaid 
spending by $137 
billion over 10 years*

https://chqpr.org/downloads/Rural_Hospitals_at_Risk_of_Closing.pdf

*Total 2024 Medicaid budget $900B
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● Whole person care
● Workforce shortage
● Health care access
● Payment models



Health Care Payment Models

Capitated 

● Doctor or health system paid 
a flat sum for services, e.g., 
○ bundled payment: flat fee for 

knee cartilage removal
○ Pmpm: set $ per patient per 

month
○ Carveout: set $ per patient per 

month for primary care, or 
behavioral health



Health Care Payment Models

Fee-for-Service (FFS) 

● Doctor/health system is paid 
for services provided

● Price ≠ cost, e.g., MRI at MGH
○ $1,019, Cigna plan
○ $3101, Aetna plan
○ $3809, Humana 



Health Care Payment Models

Pay for Performance (P4P)

● Doctor/health system rewarded for achieving health metrics (still 
under FFS)

● Penalties
○ Lose $ if goals not met

● Extra payments 
○ Paid lower global FFS amount, get bonus if meets goals

● E.g., BP, A1c (diabetes), hospital readmission, hospital infections



P4P Example

● For patients with pneumonia, receiving antibiotics within 4 
hours of presentation in Emergency Room correlated with 
better outcomes



P4P Perverse Effects



Setting the Context
● Whole person care – most patients have more than one chronic 

disease

● Clinician shortage - need to upskill patients, families, generalists, 
specialists, everyone. Role of AI is TBD.

● Health care access – long delays, decreasing access to specialists, 
hospital and clinic closures, worsening especially in rural areas and 
for marginalized communities 

● Perverse health care payment models - FFS incentivizes more care; 
P4P incentivizes weakly and can be gamed; $$$ rules



Agenda

● Setting the Context: Healthcare in America today
● Frontline Practice: Complexities and Burdens
● Epic Electronic Health Record Demo
● AI Scribing



Ecology of Medical Care

● Most health and disease 
occurs outside of health care

● Deployment settings: home, 
school, community, public 
health, clinics, urgent care, 
hospital

● Electronic Health Record (EHR) 
only captures data and 
transactions in healthcare 
systems



Health Care System Complexity

1. Patient 
enrollment/eligiblity
verified, set up in EHR

2. MD reviews data (may 
get CareEverywhere data 
from other Epics)

3. Orders a drug
a. Formulary, Prior 

Authorization, PBM, 
Pharmacy, pickup

4. EHR information blocking 
rule in effect Oct 6, 2022

5. EHR FHIR API 
requirement in effect 
Aug, 2022

https://www.healthit.gov/topic/information-blocking
https://www.healthit.gov/topic/information-blocking


Outpatient Primary Care Clinic Session
Visit Time Age Primary Care: Reason for visit

1:05 70M Stable heart disease, high cholesterol, high BP, pre-diabetes, chronic joint pain, preventive care, end-of-life discussion

1:25 92F Mild dementia, HTN, Syndrome X (cardiac), high chol, osteoporosis

1:45 52M Hole in his heart (PFO) ?surgery, hx of stroke, anticoagulated, s/p prostatis, foot pain, trigger thumb

2:05 71F s/p right hip fracture and pin, diabetes, unexplained weight loss with high cancer marker, s/p resection for pancreatic 
neuroendocrine cancer, chronic kidney failure, HTN, back and neck pain on opioids, etc. 

2:25 87F Poorly controlled diabetes, HTN, heart disease, aortic stenosis & regurgitation, eczema, unstable gait, s/p stroke, carotid 
stenosis, left knee and shoulder pain, insomnia

3:05 91F Episodes of whole body weakness, HTN with labile blood pressure, CAD, DM, vertigo, hx of falls, esophageal stricture, 
profound hearing loss, moderate dementia

3:25 89F Hx of stroke with spasticity and gait disorder, HTN, s/p aortic valve surgery, osteoporosis, needs COVID Booster

3:45 97M Decreased kidney function, new abdominal mass, HTN, heart failure, vertigo, r/o aortic stenosis, skin sun damage, large 
prostate 

4:05 65M Degenerative neck and lumbar spine, left and right arm/hand neuropathy, carpal tunnel syndrome, needs COVID 
Booster



Practice Burdens

● Mental pressure
○ Mental bandwidth, vast clinical knowledge base, administrivia, practicing at top 

of license

● Time pressure/workflow burdens
○ 20 minute primary care visits
○ 10-hour ER shift: 43% time spent on data entry, 28% on patient contact. Average 

4000 clicks per shift (Hill, 2013)
○ 2 hours of time on computer for every 1 hour of patient-facing time
○ Daily average of 45 minutes spent searching for orders, reconciling orders, and 

navigating order decision support tools.

● Emotional pressure/moral injury
○ human connection with patients, social/economic/pandemic difficulties



“Electronic Health Record”

EHR is two components
● Workflow engine

○ ”APeX” name of UCSF’s 
Epic installation, for 
doctors

○ MyChart is Epic’s patient-
facing EHR

● Database of clinical data and 
clinical transactions  

2025 EHR Market Share 

https://healthcareitskills.com/top-ehr-vendors-2025-epic-cerner-meditech-allscripts-veradigm/




Agenda

● Setting the Context: Healthcare in America today
● Frontline Practice: Complexities and Burdens
● Epic Electronic Health Record Demo
● AI Scribing



Abridge AI Scribing



.hpisec



Abridge AI Scribing





AbridgeTM AI 
Scribe

“Subjective”/History 
part of the note

Summary from a 30+  
minute conversation

I edited as shown. 



AbridgeTM AI 
Scribe

“After Visit Summary”

Summary from a 30+  
minute conversation

I edited as shown. 



Conclusions
● Six chronic diseases account for 90% of healthcare expenses, and 40% of 

Americans have more than one chronic disease. 

● Healthcare system is under tremendous stress: workforce shortages, lack 
of access, deeply threatened finances, and perverse payment models that 
do not reward better care or better outcomes

● Clinicians practice under high mental, time/workflow, and emotional 
pressures. 

● Epic is the dominant electronic health record (EHR). EHRs serve as 
medicine’s workflow system with a database attached to it. 

● We are in the very early days of AI for health and healthcare.  



Take Home Points

● Treat the whole patient not individual diseases!  Find the optimal solution 
for the set of diseases each patient has, not the local single-disease 
optimum. 

● Most of healthcare is delivered outside the healthcare system

● Do not add net mental, time, or emotional burden to the health system or 
health workers

● Partner with clinicians and patients to understand the real problems that 
need solving 

● We must shape AI to preserve humanity in health and healthcare  
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