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Accuracy and Repeatability of Commercial Geocoding in the Life Course Socioeconomic Status, Social Context and Cardiovascular Disease (LC-SES) Study


Eric A Whitsel, Kathryn M Rose, Joy L Wood, Amanda C Henley, University of North Carolina, Chapel Hill, NC; Duanping Liao, Pennsylvania State University, Hershey, PA; Richard L Smith, Gerardo Heiss, University of North Carolina, Chapel Hill, NC

Background Census-based socioeconomic and environmental exposures have been associated with major CVD outcomes. Commercial assignment of statistical tabulation areas (counties; tracts; block groups) and spatial coordinates (longitudes; latitudes) to participant addresses allows them to be linked to U.S. Census and Environmental Protection Agency (EPA) databases. However, the repeatability and accuracy of the assignments are typically unknown.
Methods We collected addresses from participants in the LC-SES study and submitted them to a commercial vendor (Geocoder A). Nine months later, we resubmitted a subset of 1,032 unique addresses (29% in MD; 28% in NC; 21% in MS; 18% in MN; 3% in other states) to the same vendor. We estimated repeatability as the agreement (kappa) between levels of address matching (street; zip code; no match), discordance [%] between statistical tabulation areas, and median distance (d [m]) and bearing (θ [o]) between coordinates assigned on the 1st and 2nd submission (Ho: Σi=1 to n θi/n =180o). We also submitted to Geocoder A and a vendor that uses a proprietary enhancement of TIGER/Line® files to improve its match rates (Geocoder B) 75 addresses of nearby air pollution monitors that were spatially referenced by the EPA using standard geographical methods. We estimated accuracy by comparing geocodes assigned by Geocoder A and B to those in the EPA database using the above measures.
Results The 9-month repeatability of geocodes assigned by Geocoder A to the 1,032 participant addresses was uniformly high (kappa=0.90; block group discordance=5%; d<1m; θ=177o). Match rates for addresses of EPA monitors were lower for Geocoder A versus B (76% vs. 88%). In contrast, discordance at the block group, tract and county level was 1.4-, 1.9-, and 5.0-fold greater for Geocoder B vs. A. Coordinates assigned by Geocoder B vs. A also were further from those in the EPA database (d=212m vs. 149m; θ=131o vs. 171o).
Conclusion Match rates—the most routinely available measures of geocoding performance—do not necessarily translate into repeatability and accuracy. Ideally, match rates, repeatability and accuracy should be used to guide selection of commercial vendors with the goal of reducing potential for error in assigning geocodes to participant addresses.
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