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Goal

ÅDevelop a methodology for assessing, at 

small area level, the relationship between 

environmental exposures and adverse 

pregnancy outcomes controlling for 

socioeconomic characteristics



Objective

ÅOutlines the methodology for development 

of exposures estimates at residential 

levels

ÅEstimate monthly exposure values to 

match the gestation age



Methodology



Methodology

ÅGIS

ÅGeostatistics: Probabilistic methods are 

used for interpolation and spatial 

prediction. 

ÅCell based modeling to estimate small 

area exposure from continuous surface



Software Tools 

ArcGIS ArcView

ArcGIS Geostatistical Analyst 

ArcGIS Spatial Analyst 



Sources of Data



Selected High Resolution 

Spatial Environmental Health 

Data 

ÅPM10 & PM2.5 data obtained From EPA Air 
Quality System (AQS)

ÅLongitude & latitude obtained for each site in 
Allegheny county and 3 contiguous counties. 
This serves as data for pollutant and site specific 
monthly source data for the study

ÅPM10 & PM2.5 obtained from Allegheny County 
Health Department Air Quality Program. 
Longitude & latitude obtained for each site in 
Allegheny county 



High Resolution Health 

Outcome

ÅObtained from Allegheny County Health 

Department, Pa Low birthweight & preterm 

delivery data geocoded to census tracts in 

Allegheny County, Pa

ÅX,Y coordinates of LBW &  preterm births 

in Allegheny County, Pa. (available only 

for 2003 & 2004 only)



Air Quality System (AQS) 

Database 

ÅMeasurements of air pollutant 

concentrations in the 50 United States, 

plus the District of Columbia, Puerto Rico, 

and the Virgin Islands. 

ÅThe measurements include both criteria air 

pollutants and hazardous air pollutants. 



Criteria Air Pollutants

ÅCarbon Monoxide (CO) 

ÅNitrogen Dioxide (NO2) 

ÅSulfur Dioxide (SO2) 

ÅOzone (O3) 

ÅParticulate Matter (PM10 and PM2.5) 

ÅLead (Pb) 



Hazardous Air Pollutants 

ÅThe Clean Air Act designates 188 

substances, known to have harmful health 

effects, as hazardous air pollutants

(HAPs). 

ÅDue to the difference in terminology, AQS 

has more than 188 hazardous air 

pollutants 



Allegheny County Health 

Department Air Quality Program

Ånetwork of 24 monitoring stations 

Åcollect and assess air quality data on the 

concentrations of particulates (dust and 

smoke), sulfur dioxide, ozone (smog), 

carbon monoxide (CO), nitrogen oxides 

(NOx), and lead, as well as other special 

chemicals (e.g. benzene) and weather 

data. 




