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Background and Aims: 

Geographical Information Systems (GIS) are powerful tools to assess air pollution exposure in epidemiological studies. The aim 

is to describe the methodology used to assign levels of exposure to outdoor air pollution (NO2 and benzene) in pregnant women 
from four cohorts of the Spanish INMA (Environment and Childhood) study.

Methods: 

A total of 2644 pregnant women were recruited between November 2003 and February 2008. Air pollution concentrations were 

obtained for 302 locations in the four study areas by using passive samplers that were placed during several periods of 7 days. 

Land use regression (LUR) models were used to predict air pollution levels in the study areas. A GIS was established based on 
the data: land use, road traffic (traffic intensity and distances), altitude, and distance to industry. Seasonality was assigned to
the pregnancy period of each woman by using daily levels of air pollution from the routine monitoring networks. 

Results: 

Predictor variables were different among cohorts and pollutants. In all the cohorts, models included traffic variables and land use 

(urban, industrial or agricultural). Other predictor variables were: topography, population density, and distance to industry. Within 
each cohort, urban levels were higher than rural ones. Exposure estimates by trimester of pregnancy presented medium to high 

correlations (Spearman rho 0.4-0.8). Residential NO2 levels throughout the entire pregnancy period correlated well with 
benzene levels in Gipuzkoa, Sabadell, and Valencia (rho≈0.7) whereas in Asturias, the correlation was moderate (rho: 0.3).

Conclusions: 

This work illustrates the possibilities offered by methods that combine spatial modeling and temporal correction in the 
identification of spatial and temporal patterns of air pollution levels. Assessment of individual air pollution exposure during 

pregnancy will allow analyzing its effects on health, e.g., fetal growth, neurodevelopment and respiratory problems. 
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