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1. Limited perspective of  gene-environment interaction typology 
2. Very limited understanding of  the “environment” 
 
Both of  these issues are critical to health disparities research 

 

It starts here 



Pushing for a testable typology 











Health disparities and GxE research: how 
we characterize the environment 

• Multilevel (schools, neighborhoods, areas, etc.) 
• Multidimensional (institutional, built, social) 
• Longitudinal (historical periods and individuals) 

– All of these are very different for different racial and 
ethnic groups in the US now and over time.  



What is the environment: a need to 
emphasize social factors 



Why this matters for health disparities 

• The heritability of smoking 
is the highest in schools 
with pro-smoking norms. 

• But there are different 
associations between 
prevalence and norms 
across predominately white 
or black schools.  



Consider differences in the ‘environment’ 
as historical periods 

• Understanding the genetic 
influences on health 
behaviors requires 
understanding the location of 
specific behaviors as related 
to trends. 

• Think of this same story with 
respect to obesity. Consider 
what the factors are for 
different groups in the US 



Consider differences in the ‘environment’ 
as norms about body size 

• Understanding the 
genetic influences on 
health behaviors 
requires understanding 
the specific health 
norms of a particular 
population, in a 
particular place, at a 
particular time.  



Social distinction: an emphasis on 
neighborhoods 

• Genes have little to 
nothing to do with 
cognitive decline in the 
most disorganized 
neighborhoods.  

• It is a social phenomena. 
• As such, the etiology of 

the disease is different 
for whites and blacks for 
social reasons. 



Models of gene environment correlation 



Race differences in 
cumulative risk by 

family risk 



Summary of typology and importance to 
health disparities research  

• Causal models 
– Stress diathesis 

• Exacerbates risk; for some associations, the genetic association 
may appear stronger because of elevated levels of stress 

– Differential susceptibility 
• Perhaps the most important because it suggest that the same 

environmentally sensitive individuals will have very different 
health lifestyles if placed in different environments.  

• Non causal models 
– Social push and social distinction 

• Inherent theme of “fairness” in that latent genetic factors for 
salutary outcomes do not manifest for those who live in the 
most disorganized environments.  

 



The importance of genome wide data 

• Small allele frequency differences across the genome align with 
self-identified racial classifications with social origins. 
 





Relationship models using genome wide data 
• Univariate and bivariate heritability models (GCTA) 



Relationship models and population 
stratification (it matters) 



Further evidence of assortative mating 



It gets more complicated: bivariate models 

• The genetic covariance 
indicates if the two traits 
are correlated for 
common genetic reasons. • Consider what thesis means for 

health disparities 



Implications of bivariate models and 
health disparities: period effects 

• Education and health: their social and genetic factors as 
well as rG may change across social contexts and over 
historical time.   



Summary 

• Most health behaviors in health disparities research show a 
considerable influence of additive genetic factors. 

• These genetic effects vary in magnitude as a function of the 
social environment. 

• Differences in the social environment drive the observed 
differences in heritability estimates across racial and ethnic 
groups. 

• Small differences in allele frequencies across the genome 
complicate this work but the opportunities to advance social 
scientific perspective  
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