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	Project Title
	Feasibility of using geocoded US Census/ACS variables as proxy for socioeconomic status in genotype-phenotype interaction studies of T2DM and obesity

	Tentative Lead Investigator (first author)
	Kathryn L. Jackson

	Tentative Senior Author (last author)
	Abel N. Kho

	All other authors 
	Jennifer A. Pacheco, Tasmeen Hussain, Jess J. Behrens, Laura Rasmussen-Torvik, M. Geoffrey Hayes, Loren Armstrong, Maureen Smith, Peggy L. Peissig, Terrie Kitchner, David Carrell, Aaron Scrol, Kenneth M. Borthwick, others if interested

	Sites Involved
	Northwestern University, GHRC/UW/Essentia, Marshfield Clinic, Geisinger, and any other sites that are able to provide both phenotype data and geocoded data listed below that is already extracted for their eMERGE subjects (i.e. those sites that are able to link from their eMERGE subjects to those geocoded for the CERC survey)

	Background / Significance
	This project is a proof of concept to explore how we can use geocoded data in our studies of phenotypes and genotypes to account for environmental modification of genotype/phenotype associations.  This proof of concept will re-use geocoded data generated for the eMERGE CERC survey and re-use existing genotypes and phenotypes gathered from the EHR in eMERGE previously.
We are identifying the population at eMERGE sites who are geocoded, in the EHR, & have genetic data – currently 4 adult sites have a total of 11,537 eMERGE subjects with all of this data, and there are likely more from other sites based on a responses to a recent phenotyping workgroup survey on this topic, so total N should be larger.

To explore how geocoded variables can be used, we will explore how SES (and other census variable) modifies established SNP * Obesity or T2D associations (e.g. SNPs in TCF7L2, FTO, MC4R from the GWAS catalog).
Here are a couple of background references for generation of geocoded variables:

· Auchincloss AH, Diez Roux AV, Mujahid MS, Shen M, Bertoni AG, Carnethon MR. Neighborhood resources for physical activity and healthy foods and incidence of type 2 diabetes mellitus: the Multi-Ethnic study of Atherosclerosis. Archives of internal medicine. 2009 Oct 12;169(18):1698-704.

· Roblin DW. Validation of a neighborhood SES index in a managed care organization. Med Care. 2013 Jan;51(1):e1-8.

· (1) Percent of households with income below the poverty level, (2) Percent of households receiving public assistance, (3) Percent of households with annual income below $30,000, (4) Percent of working age adult males not in the labor force, (5) Percent of adults 25 and older with a high school education or less, (6) Log of median household income, and (7) Log of median value of single family homes.

	Outline of Project
	1. Participating sites provide eMERGE subjIDs and associated geographical phenotype data (below) to NU
2. CC provides eMERGE subjIDs and associated EHR phenotype data (below) to NU, where available.  If significant BMI data is missing, NU will contact individual sites to simply send median BMI
3. NU conducts stratified analysis and formal interaction analyses with SES for SNP * obesity and SNP * T2D association analyses.

	Desired

Variables (essential for analysis

indicated by *)
	No new variables will be extracted, all of these come from existing projects:
Phenotype variables:

     From EHR (data from eMERGE II merged phenotype

     data set):
· Demographics (Sex, Decade_Birth, Year_Birth, Ethnicity, Race)

· Case_Control_T2D (from NU algorithm already implemented across all sites)

· BMI data (Body_Mass_Index, Age_Observation, Year_Observation)

     From Geocoding (data sent for CERC survey 

     randomization):
· U.S. Census/ACS variables from CERC survey project

Genotype variables:

· 4 SNPs that have reached genome-wide significance previously in numerous large GWAS, 1 in a T2DM gene (rs7903146 in TCF7L2), & 3 in 2 obesity genes (rs8050136 & rs9939609 in FTO, and rs17782313 in MC4R)
· Chip used for genotyping
· Top PCs (principal components) of ancestry


	Planned Statistical Analyses
	Linear regression for continuous BMI outcome and logistic regression for binary T2DM and obesity outcome, on SNPs individually adjusted for demographic covariates, site, chip, and PCs.  Interaction terms and stratified analyses will be used to assess effect modification of the SNP * outcome association by SES and other census variables.  Analyses will be run stratified by race.   

	Ethical considerations
	None.

	Target Journal
	Tentatively: American Journal of Public Health or Obesity

	Milestones**
	· Data from sites & CC to NU by Sept. 4, 2015 
· Analysis completed by Sept. 25, 2015
· 1st draft of manuscript by Oct. 15, 2015
· 2nd draft of manuscript by Oct. 31, 2015
Submit by October 31, 2015


** This section should include:  Timeline for completion of project, including approval, project duration, first and second draft of the paper and submission. 
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