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 Diverse, Global, Networked Scientific Community 
 Health Inequities and Mission-driven Public Health Impact 
 Seizing Unprecedented Opportunities 

Toward a Systems Science Approach to  
Eliminating Health Disparities 



The Health Inequity Challenge: 
“Unfinished Business” in Public Health Impact 

   Locally, 
   
      
         Nationally, 
                    Globally. 



Variation in Life Expectancy and Health Inequities: 
Place Matters – Effects of Income and Geographic Region: Men 

Bottom income quartile 

Chetty R, et al. JAMA, April 11, 2016. 

Top income quartile 

• Higher income was associated with 
greater longevity.  

• Association between LE and income 
varied substantially across areas. 

• Differences in LE were correlated with 
health behaviors and local area 
characteristics. 



Health Inequities – A Complex, Multi-level Problem 
Systems Science & the Socio-ecological Model 

 Barbabasi A.  NEJM 2007;357:404-7 
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CVD, Diabetes & Lung Diseases - Greatest Causes of Mortality; 
Yet Modifiable Risk Factors Greatest Contributors in Oceania 

Mortality Over Time as Percentage of Overall 
Harm from Non-Communicable Diseases 

Risk Factors Contributing to 
Non-Communicable Disease Mortality 

Modifiable Risks 

Global Health Data Exchange. As of 2013; refreshed July 2016 



Mortality from Diabetes in Oceania Highlights 
Differences and Disparities Across the Region 

Differences and Disparities 
in Mortality Rate from DM 

Mortality Rate from DM Higher Over Time in 
Samoa as Compared to Oceania and the World 

Striking Disparities in 
DM Mortality (e.g., 

Australia vs Samoa) 

Global Health Data Exchange. As of 2013; refreshed July 2016 



Native Hawaiians/Pacific Islanders 
 70% more likely to die from heart disease than whites. 
 70% more likely to be diagnosed with heart disease than whites. 
 More prevalent risk factors for heart disease than whites. 

Heart Disease in Native Hawaiians & Pacific Islanders: 
Surfacing the Issues with Limited Data 



Indigenous Leaders Engaged in Transformational  Change: 
Eliminating Health Disparities in Native Hawaiians & Pacific Islanders 

Native Hawaiians & 
Pacific Islanders are 
one of the highest 
risk populations for 

cardiometabolic 
diseases in the US. 

Mau MK et al. Epidemiol Rev. 2009;31:113-29 

CVD Risk -- Diabetes in Hawaii by Race/Ethnicity, BRFSS 2014 
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Translating Discovery Science into Public Health Impact: 
From ‘Nucleotides-to-Neighborhoods’  

Mensah. Global Heart September 2013;8(3): 283-284. Based on and informed by models of Khoury et al. Genet Med 2007;9:665-74,  
and the Harvard Catalyst; The Harvard Clinical and Translational Science Center, available at: http://catalyst.harvard.edu/pathfinder/. Accessed August 28, 2013. 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=externObjLink&_locator=url&_cdi=280848&_issn=22118160&_origin=article&_zone=art_page&_plusSign=+&_targetURL=http://catalyst.harvard.edu/pathfinder/


 A Systems Approach to Health Inequities: 
What if we systematically leveraged a network of community partners 
and resources  in knowledge-exchange to reduce health inequities? 

Community Health Workers Primary Care Physicians Home Health Setting 

Schools /  
Community Resources Pharmacies & Clinics mHealth/Wearable Sensors 



Converting Data-2-Knowledge for Community Health Impact:   
Duke Health System Maps/Targets Diabetes ‘Hot Spots’ 

 Integrative, multi-component 
systems analysis  
 EMR-linked data warehouse 
 Geographic Information Systems 

- Socio-economic (female head-
households) 

- Environmental factors (food access) 

 Health System Platform 
 Innovative strategies to target 

fundamental change 
interventions 

 Patient-centered, value-added 
community-level healthcare  

Miranda, Ferranti, Strauss, Neelon, Califf.  Health Affairs 2013;32:608-1615 

 



He Huliau -- Indigenous Transformational Leaders:  
A Turning Point in Inequities – From Description-to-Action 

DPP-like intervention improves weight loss, BP, exercise capacity, physical 
activity frequency, and Fat in Diet Score across all groups. 

Translating the Diabetes Prevention Program in Native Hawaiian 
and Pacific Islander communities: the PILI ’Ohana Project 

Kaholokula JK, …and M K Mau MK. TBM 2014;4:149–159 
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The Ecosystems of Cardiovascular Health Inequities:  
Multi-Level, Bio- Social Determinants 

The Bio-Social Interface 
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Understanding Ancestral Population History: 
Cultural-Genetic Influences on Health 

• Pacific Islands populated from waves of 
migration from SE Asia.  

• First people to Near Oceania >40,000 BP 
• Early waves (3000 BP) of migrants populated 

Remote Oceania 
• Subsequent waves of Papuan ancestry. 

P Skoglund et al. Nature 1–4 (2016) doi:10.1038/nature19844 

Genomic insights into the peopling 
of the Southwest Pacific 



Legacy of Ocean-Voyager Ancestors: ‘Thrifty’ Gene Variant 
Predisposes to Obesity in Samoans  

• High prevalence (>80%) of obesity in Samoans. 
• Common variant (0.25) in the CREBRF gene strongly associated with BMI.  
• CREBRF missense variant is rare (<0.001) in other populations. 
• Positive selection for fat storage; metabolic advantage during famine. 

Nature Genetics 48, 1049–1054 (2016) 



What If? Molecular Markers and Imaging Tools Provided Better 
Refinement of Patient Subsets for Targeted, Tailored Interventions? 

Right 
Drug 
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Dose 

Right 
Time 
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Person 

Promise of Precision Medicine 



Precision Medicine – Right Drug/Right Patient: 
Variation in Drug Metabolism in Polynesian Population 

Human Genomics. Vol 3. No. 1. 17–23 September 2008 

• Among Papua New Guinea, Iruna have the highest frequency (34%) of poor 
metabolism variants; compared with Europeans (3%).  

• Poor metabolism of the anti-platelet drug – clopidogrel – to active form 
reduces clinical efficacy in preventing CVD events. 

Comparison of Poor Metaboliser Genotype 
Frequency and Pattern of CYP2C19 Variants 

Variants of CYP2C19 in 
Populations in Papua New Guinea 



What if we embedded within minority-serving health systems 
rich data collection of behaviors, mHealth sensor data, 

patient-centered outcomes, and environmental factors, into 
shared data commons platforms… 

 

Built Environment 
Physical Activity 

Nutrition 
Geospatial 

Psychosocial 
Genomics 
Proteomics 

Metabolomics 
….and applied deep analytics with creative cultural insight to 

predict, prevent and preempt chronic disease?  

Holistic Systems Approach to Discovery, Prevention, 
and  Pre-Emption of Health Disparities 

Chan et al. Circ Cardiovasc Genet. 2014;7:911-919 
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