
Division of Public Health Information Dissemination
Center for Surveillance, Epidemiology, and Laboratory Services

Reflections on Precision Public Health

Muin J. Khoury
Office of Public Health Genomics
Centers for Disease Control and
Prevention

What is Precision Public Health?

Accompanied transcript of the slide set

https://www.cdc.gov/genomics/about/file/print/transcript_reflections.pdf


1) Medicine alone cannot not improve the health of a 
population. We also need public health!
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Frieden TR. The Health Impact Pyramid, NEJM (2015)
Population level activities have more impact than individual ones! 



2) As medicine becomes more “precise”, we need 
public health to help implement what we know!

What is precision 
medicine?

“An emerging approach 
for disease prevention
and treatment that takes 
into account variations in 
genes, environment and 
lifestyle”

NIH ALL of US

Medicine Public Health
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JAMA 2015



Newborn Screening
The Largest Precision Public Health Program in the World

 More than 5 decades, 

started with PKU

 State run public health 

program that screens 4 

million newborns every year 

 Identifies more than 10,000 

babies with 30+  genetic, 

metabolic & other disorders 

 Potential for genome 

sequencing to change 

newborn screening and for 

adult genetic screening



Cancer Genetics and Public Health

• Hereditary Breast and 
Ovarian Cancer (BRCA)

• (25,000 new cases/year)

• Hereditary Nonpolyposis 
Colorectal Cancer (Lynch 
Syndrome) (4000 new 
cases/year

• Collectively Affect >1 
Million People in US and 
Most Don’t know it. 
“Precision” evidence-
based action can prevent 
cancer & save lives! 



3) We are entering a new era of “precision” in public 
health activities beyond genomics 
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Conducting Public Health Functions With
More “Precision”

• Assessment

- More “precision” in
measuring
population health
problems

• Policy Development

- Developing the right
intervention for the
right  population at
the right time

• Assurance

- More “precision” in
delivering
interventions &
addressing health
disparities

Nature, 2016

AJPM, 2016



CDC Advanced Molecular Detection Initiative
Using Whole Genome Sequencing in Tracking Listeria 

Outbreaks In the United States

M. Gwinn et al. J Clin Micro 2017



Artificial Intelligence Spots Obesity from Space

A Maharana et al, JAMA Network Open, August 31, 2018

In this study of 4 US 
urban areas, extraction of 
built environment  
information from images 
using convolutional 
neural networks to assess 
associations between the 
built environment and 
obesity prevalence 
showed that physical 
characteristics of a 
neighborhood (eg, the 
presence of parks, 
highways, green streets, 
crosswalks, diverse 
housing types) can be 
associated with variations 
in obesity prevalence 
across different 
neighborhoods.



Promises and Challenges of Big Data-Driven Public Health



In Summary

 We need both medicine and public 
health to improve population 
health 

 As medicine becomes more 
“precise”, public health is needed to 
implement it to save lives and 
ensure health equity 

 We are entering a new era of 
“precision” in public health beyond 
applications of precision medicine 
that requires more evidence & 
evaluation 

 Our collective challenge is to set 
up global, regional and local 
priorities, infrastructures, scientific 
and implementation strategies!
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