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Abstract 
Background 
Previous research evaluating the association between heat waves and adverse birth outcomes has 
primarily rlied on ambient temperature data from weather stations to define heat waves. 
However, varying spatial resolutions of ambient temperature may lead to exposure 
misclassification and bias in the relationship between heat waves and health outcomes, 
particularly across urban and rural landscapes. This study examined the association between heat 
waves and preterm birth (PTB) by using ZIP code level, 12.5 km2 grid, and 1 km2 grid ambient 
temperature datasets derived from satellites and ground-level weather stations. 
 
Method 
We implemented a time-stratified case-crossover design to test the association between heat 
waves and PTB by using geocoded maternal addresses on birth records in Alabama, USA during 
May-September from 1990 to 2010. The North American Land Data Assimilation System 
(NLDAS) was used to calculate ZIP code- and 12.5 km2 grid heat wave indexes (HIs), 
respectively. Moreover, NLDAS data was downscaled by using land surface temperatures (LST) 
from the Moderate Resolution Imaging Spectroradiometer (MODIS) product (MOD11A2) to 
estimate air temperature within 1 km2 grids. 
 
Results 
A significant positive association between heat waves and PTB was found in all models, using 
ZIP code-, 12.5 km2 grid, and 1 km2 grid level exposure metrics. Furthermore, similar effect 
estimates were produced by these three exposure metrics. When models are stratified by rurality, 
stronger positive associations between heat waves and PTB are seen in urban areas, even when 
using 1 km2 grid HIs that capture urban heat islands. 
 
Conclusions 
Increasing spatial resolution does not change positive association estimates between preterm 
birth and extreme heat events in the present analysis. Our results indicate urban communities 
may be at greater risk, potentially due to the urban heat island effect, although further analyses 
comparing other urban and rural areas is needed to determine the generalizability of this result. 
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