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Humans move through a variety of temperatures in their daily lives that may not be consistent with 
temperatures measured at the nearest weather station.  Neighborhood-level microclimates and climate-
controlled indoor environments may substantially influence temperature exposure.  This exposure 
misclassification could lead to bias in epidemiological studies linking health effects to ambient 
temperatures measured at a nearby weather station.  We have compared associations between 
heatwaves and preterm birth or mortality in Alabama using either ambient temperature data from 
Phase 2 of the North American Land Data Assimilation System (NLDAS-2) at approx. 12.5 km resolution 
or a downscaled temperature estimate incorporating land surface temperature at a 1 km resolution 
from the MODIS instrument on the Terra satellite.  Results show the downscaled exposure metrics 
identify urban heat islands; however effect estimates for adverse health outcomes were similar for both 
metrics.  To examine the effect of human behavior and neighborhood-level microclimates on 
temperature exposure estimation, we recruited residents in Birmingham, AL (N=90) and rural West 
Central Alabama (N=90) to wear a temperature monitor for 7 days and deployed temperature monitors 
within neighborhoods of participants.  Average hourly personal temperatures were lower than nearest 
weather station and neighborhood, suggesting climate-controlled indoor settings are an important 
determinant of personal temperatures.  Mixed effects regression including the nearest weather station 
temperature suggest neighborhood level temperature is an additional significant predictor of personal 
temperature.  Personal temperatures experienced in urban Birmingham were lower than in rural West 
Central Alabama, particularly during the nighttime.  Characterization of neighborhood-level and 
behavioral factors influencing temperature exposures across urban and rural settings can aid in the 
development of targeted adaptation and mitigation strategies.   


