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No Simple Solution 
• Chronic diseases have 

complex causality 
• Analysis requires 

longitudinal, linked 
data from multiple 
sectors 

• Resulting indicators 
must be presented in 
interpretable manner 

http://www.foresight.gov.uk/OurWork/ActiveProjects/Obesity/ 



“the United States lacks a coherent template 
for population health information … to 
assess how well the nation’s efforts and 

investments result in improved population 
health” 

Institute of Medicine (2010). For the Public’s Health: The Role of Measurement in Action and Accountability. IOM, Washington, DC.  
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Potential of Public Health 
• Public Health System has 

produced considerable 
gains in population health 

• Further gains possible 
• Improving the efficiency 

and effectivness of 
decisions is one strategy 

http://www.vaccines.com/_img/body/1-0/10-great-public-health-achievements.jpg 



Evidence-Based Population Health 

Brownson, R. C., Fielding, J. E. & 
Maylahn, C. M. Evidence-based 

public health: a fundamental 
concept for public health 

practice. Annu Rev Public Health 
30, 175–201 (2009). 

Resources, 
including 

practitioner 
expertise 

Best available 
research evidence 

Population 
characteristics, 
needs, values, 

and preferences 

Decision-making 

Environmental 
and 

organizational 
context 



Types of Scientific Evidence 

Brownson, R. C., Fielding, J. E. & Maylahn, C. M. Evidence-based public health: a fundamental concept for public health practice. Annu Rev Public Health 30, 175–201 (2009). 
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Defining a Population Health Record 
• Representative information for a defined population 
• Evidence about population health and health systems  
• Explicit population health framework used to organize 

information and evidence 
• Facilitates population health decision making 

– Integrated data on determinants, outcomes, healthcare 
– Alignment of information and evidence regarding 

population health and health system interventions 

Friedman DJ, Parrish RG. The population health record: concepts, definition, design, and implementation. JAMIA 2010;17:359-366. 



Population 
Health 
Record 

Buckeridge, D. L. et al. An 
infrastructure for real-time 

population health 
assessment and monitoring. 
IBM Journal of Research and 

Development 56, (2012). 

Artificial 
Intelligence 

used to 
Organize and 

Interpret 
Information 

Real-Time 
Data Capacity 
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Current PopHR 
Implementation 

3.8 million people (2011) 

• Data from 1998 to 
present 

• 25% random 
sample  

• 1 million people at 
any one time 



Chronic Disease Indicator Framework 

Betancourt MT et al. Monitoring chronic diseases in Canada: the Chronic Disease Indicator Framework. Chronic Disease and Injuries in Canada 34(1):1-30 (2014). 

Social and Environmental Determinants 

Early Life / Childhood Risk and Protective Factors 

Behavioral Risk and Protective Factors 

Risk Conditions 

Disease Prevention Practices 

Health Outcomes / Status 

(3) Education, income, employment 

(3) Birth weight, breastfeeding, … 

(9) Smoking, healthy eating, … 

(5) Elevated blood glucose, … 

(6) Disease screening, … 

(55) Morbidity, disability, mortality 
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Template for Population Health 

Evans R, Stoddart G. Producing Health, Consuming Health Care. Canadian Institutes for Advanced Research. Program in Population Health. Working Paper No. 6, p 51. Toronto, April 1990. 

Social 
Environment 

Physical 
Environment 

Genetic 
Endowment 

Health 
and 

Function 
Disease Health 

Care 

Well-Being Prosperity 

Individual 
Response 

• Behavior 
• Biology 



Informal Model 



Formal Model 

Shaban-Nejad, A. et al. PHIO: a 
knowledge base for 

interpretation and calculation 
of public health indicators. Stud 

Health Technol Inform 192, 
1207 (2013). 



Knoweldge in PopHR System 

EBPH 
Types of 
Evidence 

PopHR 
Function  

Display 

Interpret indicators 
using existing 

knowledge 

Causal relationships 
between health 
indicators 

Type I 

Identify interventions 
suited to a population  

Effectivenss of public 
health interventions 

Type 2 

Document 
implemented 
interventions 

Adaptation and 
translation of effective 
interventions 

Type 3 



Intervention Model 
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Applications of PopHR in Québec 

Primary care sensitive 
admissions for chronic 
disease 

Population health 
planning for diabetes 



Summary 
Problem: Complex factors contribute to disease 
burden; existing systems limited 

Framework: Evidence-based public health (EBPH) is 
strategy for improving public health efficiency 

System: Informatics can enable EBPH; system 
implementation, evaluation underway 



Contributors 

Applied Public Health Chair 
e-health interventions 
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