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“How does a man go bankrupt?” 

Ernest Hemingway, 
The Sun Also Rises, 1926

“Two ways. 
Gradually, then suddenly”



The NHS will experience true digital 
transformation in…

1. The next 5 years
2. 5-10 years
3. 10-20 years
4. Never



Road Map

 The EHR years, and what they taught us about 
healthcare and digital transformation 
(Hint: it’s harder than it looks)

 The opportunities and challenges presented by large 
language models (LLMs) such as GPT-4

 In the digital transformation of healthcare, it this our 
Hemingway moment?



Office of the National Coordinator for Health IT

Electronic Health Record (EHR) 
Systems in U.S. Hospitals, 2008-17

$30 
billion





7-year-old Girl’s Recollection of her Visit to the Doctor

Toll E. The cost of technology. JAMA 2012



The EHR In-Box

UCSF Health 

We enabled 24/7/365 access, stimulated it with 
lots of confusing new information, offered limited 
self-help tools and clinician access, and gave no 
thought to the workforce, workflow, and business 
models needed to support it



Advertisement For an Emergency 
Medicine Physician Job in Arizona

Arizona General Hospital will be coming to The Grand 
Canyon State later this year!! Located in a suburb of 
Phoenix, Arizona General Hospital is a 40,000 square-foot 
boutique general hospital.
Services offered include:

•Emergency Room
•Radiology Suite inc. CT, X-Ray, and Fluoroscopy
•Two State-Of-The-Art Operating Rooms
•16 Inpatient Rooms
•NO ELECTRONIC MEDICAL RECORD





“You can see the computer age everywhere 
except in the productivity statistics.”

-- Nobel Prize winning economist Robert Solow, 1986 



The Two Keys for Unlocking the 
Productivity Paradox

Improvements in 
the technology

Reimagining the 
work itself 
(“Complementary 
Innovations”)



Will GPT-4 and Other Large Language Models 
Bypass or Shorten the Productivity Paradox?

 Two key questions to answer:
 Is the technology now sufficiently capable to 

solve important problems in ways that prior 
technologies could not?

Are there aspects of the current healthcare 
ecosystem that will facilitate complementary 
innovations, or obviate the need for them? 



AI Without that Nasty Math



Early Efforts at “AI” for 
Diagnosis (circa 1970s-80s)



The Newest “Gamechanger”: GPT-4



Sara Murray, MD, MAS
UCSF Medicine Grand Rounds, 2/10/23







A “Consult” with GPT-4



LLMs Are Improving Quickly 
(Same request, 3 months later)



Equipping a Company’s Call Center With GPT 

 Fortune 500 software company 

 GPT deployed in call center

 1.2 million chats observed

 14% increase in calls successfully 
resolved per hour

 Improved customer satisfaction
and employee retention

 Greatest improvements in lowest 
skilled and newest workers

Brynjolfsson E et al. Generative AI at work. NBER, 2023.



18 Different Tasks at Boston Consulting Group

Dell’acqa F, et al. Navigating the jagged technological 
frontier… Harvard Business School Working Paper, 2023

Helping a hypothetical shoe 
company on its business 
and marketing strategy



Will LLMs Require Fewer Complementary 
Innovations Than Prior Technologies? Yes

 Much easier integration into existing software (including EHRs) and 
workflows

 And EHR vendors are adding their own LLM capabilities

 Many start-ups and established companies already working on 
addressing healthcare use cases are integrating LLMs into their software

 Healthcare/digital leaders have learned lessons from past decade

 Economic and access pressures will promote digital solutions

 Labor shortages will decrease political pushback



The Traditional Concerns About AI

 Data Source and Accuracy Issues

 LLMs are crowd pleasers and have an unfortunate tendency to make stuff up (“hallucinations”)

 GIGO: lots of EHR data is of dubious accuracy 

 Black Box Issues

 Will clinicians follow predictions/recommendations whose derivation they don’t understand?

 Ethical Issues and Disparities

 Bias: might appear that Black patients with fractures require less pain meds & build that into AI

 The “digital divide”

 Privacy and Security Issues

 Requires huge datasets to be pulled from various sources

 Can algorithms be hacked?



Deskilling And 
Automation 
Complacency



2019 crash, Delray Beach, Florida

“
”



The Bottom Line
 Best to view the past decade as foundational (data, tools, people, org 

chart, culture) for the digital transformation of healthcare

 The EHR will increasingly be scaffolding for other tools 

 Expect early wins in logistics/operations: scheduling, 
billing, patient communications… rather than 
in clinically risky areas such as diagnosis and therapy

 But the latter will come with time and experience, probably starting with 
digital scribes and AI summarization/patient selection/risk prediction

 Expect predictable problems such as bias, hallucinations, and 
automation complacency, coupled with unpredictable ones and 
political pushback…but the stage is finally set for digital transformation

 The unique power of generative AI/LLMs, combined with the need for 
healthcare system transformation, will create our Hemingway moment



Special Issues for the NHS

 Advantages of a “single system” – interoperability, huge 
and diverse datasets, ability to scale across system – should all be 
tremendous enablers (at least theoretically)

 Real progress since 2016 “Wachter Report” in developing a 
professionalized clinician-informatics workforce and a mature 
appreciation of opportunities & challenges in IT

 Cost crisis and labor shortages offer a true burning platform for AI

 But… where will initial investment come from?

 In U.S., easier to find the dollars and a more robust marketplace

 Like all things digital – key to find early wins/winners and scale up



“This Could Be Worse…”


