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Background:  Researchers have increasingly investigated the presence of unhealthy exposures in the built environment and the absence of health-promoting ones.  Some methodological concerns articulated in this literature are that basic Euclidean (straight distance radius) analyses may not assess exposure as accurately as via street networks.  Our aim was to investigate the congruence between street network and Euclidean measurements of the spatial relationship between public elementary schools and fast food restaurants in New York City 
Method

We used ArcGIS to identify schools that had at least one fast food restaurant within 400m as the crow flies (Euclidean distance).  400m is a distance thought to be walkable by the average adult in 5 minutes.  Using printed maps showing school, fast food and subway locations, researchers equipped with pedometers and stopwatches measured the walking time and distance between a random selection of schools (N=45) and fast food restaurants that fell within the Euclidean buffer.  
Results
Aim 1:  We found that Euclidean measurements overestimated exposure to fast food (n=483 schools) compared to street network measurements (n=225 schools).  Figure 1 shows a sample of elementary schools and fast food locations in one Manhattan neighborhood, Central Harlem.  In Figure 2, those schools that have a fast food restaurant within 400m Euclidean are shown; Figure 3 reveals that only 40% of those schools have fast food within 400m via street networks.  Figure 4 clearly reveals the difference between Euclidean and street network measurements.  On average, the time it took for research staff to walk from schools to fast food outlets (M=4.59, SD=2.14) fell within the commonly assumed metric of 5 minutes.  However, for several schools, walking time exceeded 5 minutes.  From the Bronxwood School (Figure 5), the walking time=13 minutes. We also found that the time required for traffic lights to change had an impact on walking time; routes with stop signs only were shorter in comparison. For some schools, fast food restaurants were approachable from various directions while others had only one direct route of access.
Conclusion
Our data suggest that Euclidean measurements may overestimate facility proximity if researchers are interested in the time to location.  This is especially likely to be true in cities with more sprawl and auto-centric land use planning.  In New York City, the pedestrian scale makes it less likely to find marked differences between street network and Euclidean distances.
