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What is Generative Artificial Intelligence?

I’m not the right person to give a definition, but I think I have to 
give it a  try.

Generative AI refers to the use of artificial intelligence 
techniques to create or generate new content, such as 
images, videos, text, music, or any other form of media.

Examples: Llama 2, ChatGPT, Stable Diffusion, StyleGAN
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Capabilities of AI

“If a  typical person can do a mental task with less  than one 
second of thought, we can probably automate it us ing AI either 

now or in the near future”

---Andrew Ng, 2018
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AI Opportunities in Public Health

AI can automate public health work that people:
• do not like doing
• cannot do fas t enough
• cannot afford to do
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Outline

• Natural Language Process ing

• AI-Assis ted Data Analys is

• Simulation with Generative AI agents
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Verbal Autopsy as a Case Study
• The Global Burden of Disease is  a  

s tudy that compares  how much 
health is  los t to each of over 200 
different conditions , geographically 
and temporally

• To measure disease burden, we must 
know who is  dying of what where. 

• Death certificates  exis t for less  than 
half of all deaths  globally 
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Verbal Autopsy as a Case Study

Solution: ask
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Brief History of Verbal Autopsy
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• Projects in Asia and Africa in the 1950s and 1960s used 
systematic interviews by physicians to assess causes of death

• Field workers at the Narangwalproject in India labeled this 
technique ‘‘verbal autopsy’’ (VA)

• Subsequently spread and developed, particularly during the 
1970s, when WHO suggested lay reporting of health 
information by people with no medical background

• Remains the best available approach for assessing causes of 
death in communities in which most deaths occur at home



Outline

• Natural Language Process ing

• AI-Assis ted Data Analys is

• Simulation with Generative AI agents
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Natural Language Processing

• Free-text is  somewhat common in global public health data

• Large language models  make it easy to try to do something 
with it
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Verbal Autopsy (VA)

• The challenge: find out what people are dying of

• The approach: ask someone who was  present during the final 
illness

• The bottleneck: not many docs  who have experience 
necessary to certify deaths  based on verbal autopsy interview 
and they have better things  to do with their time
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Computer Certification of Verbal Autopsy

• Gates  Foundation funded collection of a large database, 
suitable for training and validation: Murray et al, Verbal 
Autopsy Data, 2011.

• Including open-text with personal information redacted: 
Flaxman, et al. A de-identified database of 11,979 verbal 
autopsy open-ended responses , 2018.
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https://ghdx.healthdata.org/record/ihme-data/population-health-metrics-research-consortium-gold-standard-verbal-autopsy-data-2005-2011
https://ghdx.healthdata.org/record/ihme-data/population-health-metrics-research-consortium-gold-standard-verbal-autopsy-data-2005-2011
https://gatesopenresearch.org/articles/2-18
https://gatesopenresearch.org/articles/2-18


Example of a verbal autopsy interview
Deceased was  53 Year Old 
Male, reported to have:

• Asthma
• Heart Disease
• Hypertens ion
• Ankle Swelling

• Puffiness  of the 
Face, All Over His  
Body

• Cough, Produced 
Sputum

• Difficulty Breathing  
(On-and-Off, Worse 
in Walking Position)
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• More than Usual 
Protruding Belly

• Used Tobacco
• Drank Low Amount of 

Alcohol
• Free Text: Asthma, 

Breath, Heart, Lung, 
Swell, Water

Underlying Cause (Gold Standard  Level 1): COPD



Computer Certification of Verbal Autopsy
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You are a virtual assistant helping researchers assign a cause of death based on given information. Your task is to analyze the 
provided context and determine the cause of death.You can only choose from the predefined lis t of causes :

[Cirrhosis , Epilepsy, Pneumonia, COPD, Acute Myocardial Infarction, Fires , Renal Failure, AIDS, Lung Cancer, Maternal, 
Drowning, Other Cardiovascular Diseases , Other Non-communicable Diseases , Falls , Road Traffic, Bite of Venomous Animal, 
Diabetes , Other Infectious  Diseases , TB, Suicide, Other Injuries , Cervical Cancer, S troke, Malaria, Asthma, Colorectal Cancer, 
Homicide, Diarrhea/Dysentery, Breas t Cancer, Leukemia/Lymphomas, Poisonings , Pros tate Cancer, Esophageal Cancer, 
S tomach Cancer, Measles , Other Defined Causes  of Child Deaths , Violent Death, Other Diges tive Diseases , Encephalitis , 
Sepsis , Other Cancers , Hemorrhagic fever, Meningitis , Birth asphyxia, S tillbirth, Preterm Delivery, Meningitis /Sepsis , Congenital 
malformation].

If there is  a  specific cause of death mentioned, return "Cause of Death: {Cause} : Confidence {X}" where X is  a  confidence score
between 0 and 1. For example, "Cause of Death: Drowning : Confidence 0.9".

If there are symptoms mentioned without a  clear cause of death, return "Symptoms noted: {Symptoms}". For example, 
"Symptoms noted: Chest Pain, S tomach Pain, Vomiting".

If there is  no relevant information provided, return "No relevant info : Confidence {X}".

Given the provided context, determine the cause of death.

**Context:**
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This was straightforward to 
prototype.  But I bet we can 
do better!

See Kocoń et al, ChatGPT: 
J ack of all trades , master of 
none
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https://arxiv.org/abs/2302.10724
https://arxiv.org/abs/2302.10724
https://arxiv.org/abs/2302.10724


Computer Certification of Verbal Autopsy

Lifting the curtain a little  --- chatbots  are not exactly what I need 
for this , but they seem close… are they?

𝑝𝑝(𝑤𝑤𝑛𝑛+1|𝑤𝑤1,𝑤𝑤2, … ,𝑤𝑤𝑛𝑛)

where 𝑤𝑤𝑖𝑖 is  a  token, not a  word.  And causes  of death are not 
always  tokens…

With some additional affordances  (benefits  of openness  in e .g. 
Llama 2 vs  GPT4)
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Additional GenAI opportunities  in VA

• Adaptive interviewing, to get better data, and get it fas ter

• AI sys tems in collaboration with physicians  --- better?  
opportunity to enhance training?

• Moral Dis tress  of VA work, and emotional support for 
interviewee and interviewer
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Other NLP challenges, and less-natural 
languages

• Nurses  Notes

• Triage for SMS-based advice during pregnancy

• Billing data and diagnosis  codes
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Outline

• Natural Language Process ing

• AI-Assis ted Data Analys is

• Simulation with Generative AI agents
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AI-Ass is ted Data Analys is

Potential for AI-ass is ted data analys is  to broaden participation in 
technical analyses  central to evidence-based public health

Continuing VA example: what do you do with your VA data once 
you have collected it and mapped it to underlying cause of 
death?
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AI-Ass is ted Data Analys is

Potential for AI-ass is ted data analys is  to broaden participation in 
technical analyses  central to evidence-based public health

Example 1: counting rows with miss ing data when considering 
us ing complete case analys is  or multiple imputation

Example 2: exploring Llama 2 predictions  with huggingface
transformers  library
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https://chat.openai.com/share/f535ce0e-61e3-41c0-9671-aff039942095
https://chat.openai.com/share/f535ce0e-61e3-41c0-9671-aff039942095
https://chat.openai.com/share/967f86a8-3d34-4dae-98e7-4f96c4240ebd
https://chat.openai.com/share/967f86a8-3d34-4dae-98e7-4f96c4240ebd


AI-Ass is ted Data Analys is

How should we be writing libraries  (and documentation) so that 
AI Ass is tants  will be able to help users  to use them?
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This reminds me of an old 
fantasy novel
In “Earthsea” the s tudy of wizardry 
requires  learning the true names  of 
things , in a language that is  no 
longer spoken by most of the 
inhabitants  of the Earthsea world.

Like what it might take to cons truct 
useful prompts  for GenAI sys tems a 
generation from now…
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Outline

• Natural Language Process ing

• AI-Assis ted Data Analys is

• Simulation with Generative AI agents
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Simulation based on GBD is my main focus
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In work on COVID modeling, I have become convinced that modelin  
both “mass  behavior” and “elite  behavior” are an important area for 
future innovation
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Simulation with Generative AI Agents
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From Williams et al, Epidemic Modeling with Generative Agents:

https://arxiv.org/abs/2307.04986


Simulation with Generative AI Agents

Verbal Autopsy example continues  --- agents  can experience 
symptoms based on disease, talk about them with others , 
remember learning about experiences  of confidantes , etc

Results  of a  s imulation like this  could include some 
quantification of how much evidence a VA surveillance sys tem is  
likely to provide.  Could even include “elite  decis ion makers” in 
s im to respond to VA-based evidence (? )
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Simulation with Generative AI Agents

What to teach epi s tudent this  fall in Introduction to Epidemic 
Modeling??

Which also goes  back to my interes t in AI-Assis ted 
programming…
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AI Opportunities and Threats
• Natural Language Process ing 

• AI-Assis ted Data Analys is

• Simulation with Generative AI agents

Bake in biases : e .g. LLM approach to VA might rely on 
inaccurate s tereotypes  of disease presentation

Lack of unders tanding: e .g. analys t being ass is ted does  not 
know what they have done; or AI is  too opaque and it is  not clear 
to where s imulation results  are generalizable.
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Thank you!

Abraham D. Flaxman
abie@uw.edu

mailto:abie@uw.edu
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