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NEW PRECISION PARADIGM 
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PRECISION MEDICINE  

An emerging approach for disease prevention and treatment that takes into 
account people’s individual variations in genes, environment and lifestyle  
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PRECISION MEDICINE INITATIVE 2015  

“The right intervention, to 
the right patient at the 
right time- every time”- 

Barack Obama 
 2015 State of Union Address  



PRECISION MEDICINE INITATIVE:  
Two Components: Cancer & National Cohort 

The All of Us Research Program seeks to  
build a national research cohort of 1M+ 
U.S. participants.  
 
Many factors have converged to make 
now the right time to begin a program of 
this scale and scope.  



WHY NOW? 
DRIVERS OF PRECISION 

• Reduced cost 
to sequence 
human genome 

• Improved 
technologies for 
biomedical 
analysis  

• New data 
science tools to 
analyze large 
datasets  

• Necessity 
to reduce 
costs 



  



PRECISION HEALTH  



PRECISION HEALTH  

Predict Prevent Personalize 



  PRECISION ORAL HEALTH PLAN  
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 PRECISION PUBLIC HEALTH THOUGHT LEADERS  

Precision public health is 
characterized by discovering, 
validating, and optimizing care 
strategies for well-characterized 
population strata- 2016  

Using  data to guide 
interventions that benefit 

populations more efficiently is a 
strategy we call precision public 

health- 2016 

Precision in the context of  public 
health can be simply described as 
improving the ability to  
prevent disease, promote health 
and reduce health disparities in 
populations 
scribed as imp 
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It requires robust primary surveillance 
data, rapid application of 

sophisticated analytics to track the 
geographical distribution of disease, 

and the capacity to act on such 
information 

“precision” in the context of  ” 

 More  accurate methods for measuring 
disease, pathogens, exposures, 
behaviors, and susceptibility could 
allow better assessment of population 
health and development of policies and 
targeted programs for preventing 
disease 

 ability to  
prevent disease, promote health and reduce health disparities in populations 

The “precision” of Precision Public Health 
relies on WHO and WHERE interventions 

and public health resources should be 
focused and WHAT risk factors require 

interventions 

 
 
 
As we identify examples of the type of innovation 
we seek in Precision Public Health, they share three 
qualities: They tap into data and technology to 
reveal solutions and break down 
barriers to cooperation. They enable new 
partnerships to 
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1. Identify and Collect Data to Define At-Risk Subgroups   

• Health-related (EHR, sensors, genetic) 

• Geography (Zip-code, Census Tract)  

• Surveillance (Disease Burden, Healthcare Utilization, Clinical/Laboratory) 

• Determinants of Health (Social & Environmental) 

•  Demography (Age, Race, Ethnicity) 

 

INTERVENTION COMPONENTS  



Precision Public Health Library Guide at the 
University of Florida HSC Fackler Library 

(http://guides.uflib.ufl.edu/precsionpublichealth) 

Selection Criteria: 

Federal, State of Florida  or University of Florida  data 
sources that could be applied to public health research in 
Alachua County  

•  Annotated and maintained by Health Science Center 
librarians  

• Organized by Topic and Jurisdiction   

 

PRECISION PUBLIC HEALTH LIBRARY GUIDE 
http://guides.uflib.ufl.edu/precisionpublichealth 

http://guides.uflib.ufl.edu/precisionpublichealth


Agricultural Demographic Environment Health Statistics 

CDC: 
National 
Health 

and 
Nutrition 
Examinati
on Survey  

Institute 
of Food 

and 
Agricultur

al 
Sciences  

Community 
Health 
Status 

Indicators  

US Census 
Bureau  

Florida 
Environme
ntal Public 

Health 
Tracking  

GWIS  

Bureau of 
Economic and 

Business 
Research 
Institute  

• The National 
Center for 
Health 
Statistics  

• National Vital 
Statistics 
System 

Florida 
Charts  

Florida 
Department 

of Health  

Clinical Data 

 
Informatics for 

Integrating 
Biology and the 

Bedside  

Community 
Health  

Resources              
 
 

 

Association of 
State and 
Territorial 

Health Officials  
Community 

Health Needs 
Assessments 

Health Street  

One Florida 
Clinical 

Research 
Consortium 
Data Trust  

Disease/Condition 
Surveillance    

• Behavioral Risk 
Factor 
Surveillance 
System  

• National Health 
Interview Survey  

• National Health 
and Nutrition 
Examination 
Survey  

Florida Cancer Data 
System.  

Florida 
Geographic 
Data Library  

Florida Shots   

The Surveillance, 
Epidemiology, 

and End Results  

Health Services/  
Administration  

Agency for 
Health Care 
Administrati

on  
Area Health 

Resource 
Files  

Kaiser 
Family 

Foundation  

National 
Health 
Care 

Surveys 

State 
Health 
Access 
Data 

Assistan
ce 

Center  

Housing 

America
n 

Housing 
Survey 

Legal/Law 
Enforcement/Crime  

Florida 
Departm

ent of 
Law 

Enforcem
ent.  

https://www.ahrq.gov/
http://ahrf.hrsa.gov/
http://www.astho.org/
https://www.cdc.gov/nchs/nhanes/
https://www.cdc.gov/nchs/nhanes/
http://www.floridatracking.com/HealthTrackFL/default.aspx
https://www.bebr.ufl.edu/
http://ifas.ufl.edu/
https://www.usgs.gov/news/usgs-releases-new-javascript-library-plotting-water-data-nation
https://www.cdc.gov/nchs/nhanes/
http://www.flhealthcharts.com/charts/default.aspx
http://www.floridahealth.gov/statistics-and-data/index.html
https://www.i2b2.org/
http://healthstreet.program.ufl.edu/
https://www.cdc.gov/nchs/nhanes/
http://www.floridahealth.gov/statistics-and-data/index.html
http://www.fgdl.org/metadataexplorer/explorer.jsp
http://kff.org/
https://www.cdc.gov/nchs/nhanes/
http://www.rwjf.org/en/library/collections/data-for-better-health.html
http://www.fdle.state.fl.us/cms/home.aspx


DATA INTERGATION :HIGH- RISK 
COHORT DISCOVERY  

•Integrate diverse data ( physical, social, 
clinical factors, environmental ) 

•Identify communities by burden of disease 
and environmental, social factors 

•Analysis : risk factors associated with disease, 
e.g. racial/ethnic disparities, social 
determinants of health 

 

 

 































INTERDISCPLINARY  



2.  Enhance Community Knowledge and Attitude with Information and 
Education  ( Health Literacy)  

• Risk communication and message development 

• Sensitivity to language, culture 

• Identify and consider media channels 

    -  Mass 

    -  Local 

    -  Individual 

 

• Analysis results may be utilized in  targeted health education campaigns 

INTERVENTION COMPONENTS  



INTERVENTION  



WORKGROUP OBJECTIVE  

•Integrate university-wide programs to develop an 

infrastructure for precision public health  



UF Precision 
Public Health 
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Health 
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One 

Florida 
Data 
Trust 

Geography/
Geomapping 

INTEGRATION OF PROGRAMS 

Image credit: T. Pearson 2017 



INTERVENTION COMPONENTS (Cont.) 

3.  Community Organization & Engagement  
• Engage communities with appropriate risk messages via effective media channels 

• Formative research 
       -  Focus Groups 

       -  Surveys 

       -  Identification and involvement of  stakeholders and leaders 

• Collective planning and action 





FOR A FEW OR MANY?  

 
 

 
 

 

 

 

 

 

 

 



 INTERVENTION COMPONENTS  

  4. Assurance of Personal Health Services 

  5. Environment, housing, food, and water. 
  Nutrition 
  Physical Activity 
  Smoke-free Air 
6.  Leadership, policy development, and administration. 

  Financial 
  Legal 
  Regulatory 
  Trade 

 



WORKGROUP OBJECTIVE 

•Create methods to overcome challenges 
of conducting precision public health 
research  

 



 CROSS- DISCIPLINE CHALLENGES 

 

 

 

In your field, what are the challenges of Precision Public Health?  

  

 



CHALLENGES  
• Minimizing selection bias- Bioinformatics  

• Impact on effect size estimates using machine learning instead of traditional 
linear models – Epidemiology  

• Lengthy data application process (data request review committee, IRB etc.) – 
Biostatistics  

• Lack of  social determinants of health  in patient data- Geography  

• Availability and accessibility to relevant, high-quality large datasets-All  

 

 



WORKGROUP OBJECTIVE 

•Develop an educational initiative to increase 

precision public health research  

 Grants & Internships 

 





2017 INTERNSHIP 
 

 

Aim : Cohort Discovery with Dataset Collection  

•  Develop a case study through examination of  data 
sources on Library Guide to identify a subpopulation at-
risk in  Alachua County, Florida. 

• Document research methods and challenges.  

 





 INTERNSHIP 2018 
 

• Perform comprehensive evaluation of dataset collection  
  apply metadata or data dictionaries  

 

• Create an integrated workflow using R computational platform 
packages  

• Document research methods and challenges  

 

 

 



 CHALLENGES FOR INTERNS 

•Data sharing, Privacy, Trust, Accessibility 

•Pay Walls  

•Missing values, variables  

•Lack of data transparency  



 

Data Collection & Engineering 

Aim 2 Mediation Analyses 
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Sub-aim 1.1 EWAS Aim 3 Dissemination 

Sub-aim 1.2 Predictive Models 

Variables Screening 

Logistic Regression with GEE  

and Bonferroni adjustment 

Effect Size Estimation 

Bayesian Mixed Effects Model 

Elastic Net 

RF 

GBDT 

MLP 

Final Model 

VIM E
n

s
e

m
b

le
 

TMLE 

Race/ethnicity 

Total 

Environment 

HDP 

Deploy Models 

Develop Web Apps 

Disseminate Research  

Findings to  

Different Stakeholders 

The Total Environment and Hypertensive Disorders of Pregnancy: A Precision 
Public Health Approach 



FUTURE LANDSCAPE 





EHR/EDR  INTEGRATION & INTEROPERABILITY  

•Medicine 
•  approximately  1100 vendors that offer an EHR - 
twice the number of vendors 4 years ago 

 

•Dentistry  
•4 major vendors offer an EDR  

 









CITIZEN ENGAGEMENT 









NEXT STEPS    

•Advance: data sharing, evidence-based, targeted 
interventions  

•  Refine research methodologies  

•  Engage community education and partnerships 

•Power of Convening 

 



UF Precision Public Health Working Group 

Translational Workforce Development (CTSI) 
Robert Kolb, RN 
Brittany Roth, MPH Student 
Yong Shen, Graduate Student 

Department of Health Outcomes and Policy (COM) 
Jiang Bian, PhD 
Yi Guo, PhD 
Jaclyn Hall, PhD 

Department of Epidemiology (PHHP) 
Thomas A. Pearson, MD, MPH, PhD 
Hui Hu, PhD 

 HSC Library  
Sarah Meyer, MLIS  
Nancy Schaefer, MLS 

College of Journalism and Communication 
Yulia Strekalova, PhD 

Funding Sources 
National Center for Advancing Translational 
Sciences CTSA (UL1TR001427) 
American Heart Association 
Scientist Development Grant 
(#17SDG33630165, Hui Hu, PhD) 


