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For centuries, we’ve focused    
on the microscopic



Joseph Lister
The Father of 

Antiseptic Surgery



Watson & Crick Discover the 
Structure of DNA in 1953



The power of genetics 
is undeniable



It 
shapes 

us

It compels 
us

It 
makes 

us 
distinctive



Nowadays, some 
are shifting their 
focus from the 

microscope to the  
telescope to 

better appreciate 
the big picture



Family History & 
Genetics, 30%

Beyond every base pair 
& family pedigree

The drivers of personal health outcomes



Family History & 
Genetics, 30%

Medical 
Care, 10%There is a force more that 

may be more powerful than 
genetics or medical care

The drivers of personal health outcomes



Family History & 
Genetics, 30%

Environmental & 
Social Factors, 20%

Medical 
Care, 10%The environments in which 

we live, work, grow and play

The drivers of personal health outcomes
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Medical 
Care, 10%Our environments influence 

our personal behaviors

The drivers of personal health outcomes
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ZIP Code > Genetic Code



The first step for a diabetic patient to be able to take their 
medications…



…is having the transportation to go and get them



Maybe its not the will to eat better that’s scarce…



…but rather its access to grocery stores that’s out of reach



Not every community will have a fancy gym…



…but we know that the population can flourish when simple 
sidewalks are available.





So which is 
more 

important?
ZIP Code

<>
Genetic Code



Navigating the tension between the macro and the granular

Graphic: University of Columbia 

Rather than determining the better perspective, we should put our energy into 
figuring out how to bring these diverse ideas together. I think this is happening.



WHERE people live and the 
environments around them, has 
a significant impact on their 
personal health and outcomes 

Place Matters in Health

Hippocrates, 460 BC



Geography is destiny
in medicine

- Jack Lord, MD



Personalized Medicine: Better diagnoses, earlier interventions, more-

efficient drug therapies, customized treatment plans.



Precision Medicine:
“An emerging approach for 
disease prevention and treatment 
that takes into account people’s 
individual variations in gene, 
environment, and lifestyle.”

NEJM 1/13/2015

Francis S. Collins, MD PhD
Director of the NIH



Affordable Care Act requires tax-exempt hospitals to 
perform the CHNA every 3 years to assess the needs of the 
hospital’s community (requires expertise in public health)



Population Health Management: Aggregation of patient data across 

multiple health IT resources, the analysis of that data into a single actionable 
patient record to help care providers improve clinical and financial outcomes. 



Patient Care  to Person Care
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The CHR would include more types of data, such as social 
determinants, about what people eat, how much they 
sleep, if they are obese or live in a food desert (or both), 
and whether they are lonely, because all of those factors 
can have an enormous impact on an individual’s health. 





Dr. John Snow              

Father of 

Modern 

Epidemiology



Charles Booth

Early insight 
into social 

determinants



Traditional public health practice:
• central reliance on data
• discipline of epidemiology
- inform health policy
- Set priorities
- Drive health improvement
- Target disadvantaged populations



Tarun Weeramanthri
Assistant Director General 
Pubic and Aboriginal Health, WA

Coined “Precision Public Health”

“The application and combination 
of new and existing technologies, 
which more precisely describe and 
analyze individuals and their 
environment over the life course, 
to tailor preventive interventions 
for at-risk groups and improve the 
overall health of the population”



Precision Medicine Precision Public Health

Convergence is Happening



We’re 
starting to 
appreciate 
how we can 
compensate 
for each 
others blind 
spots



Healthcare Data

Lifestyle and Market

Environment

Demographics

Geography is the “Glue”
Data Integration  Understanding  Action

. . . Creating a Framework for Precision Health



The exposome can be 
defined as the measure of 
all the exposures of an 
individual in a lifetime and 
how those exposures 
relate to health. An 
individual’s exposure 
begins before birth and 
includes insults from 
environmental and 
occupational sources.





Geomedicine

Bill Davenhall, Ted Talk, 2009 Is this where we’re headed?



Technology is 
enabling us to 
create our digital 
twin.

We need to 
employ data 
linkage 
techniques, big 
data tools, AI 
tools, and 
analytics to be 
transformative



Technology can be 
Transformative for PPH

• The cost of sequencing the first 
genome was $3 billion. Currently, 
anyone can have their genome 
sequenced for approximately $1000.

• Technology has enabled a 10 million-
fold decrease in the cost!



ZIP Code & 
Genetic 

Code

convergence



Alan Turing

Figured out how to decrypt the 
Enigma machine with 
158,962,555,217,826,360,000 
possible settings.

Surely if we put our heads 
together we can figure out how 
to transform health using 
geography to achieve greater 
precision!
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