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BackgroundBackground

In 2003, In 2003, 1.6 billion1.6 billion
pounds of materials pounds of materials 
released into the air by released into the air by 
Toxic Release Toxic Release 
Inventory (TRI) Inventory (TRI) 
facilities in U.S.facilities in U.S.
By 2006, By 2006, 15581558
hazardous waste sites hazardous waste sites 
placed on the National placed on the National 
Priorities List (NPL)Priorities List (NPL)
–– 1 in 4 Americans live 1 in 4 Americans live 

within 3 miles of within 3 miles of 
Superfund SiteSuperfund Site

http://www.tnrcc.state.tx.us/permitting/remed/superfund/phippsoptim/images/phipps04_jpg.jpg


Previous findings regarding maternal Previous findings regarding maternal 
residential proximity to hazardous waste residential proximity to hazardous waste 
sites and congenital anomaliessites and congenital anomalies

First author and yearFirst author and year Defect(sDefect(s)) Associations foundAssociations found

GeschwindGeschwind, 1992, 1992 Nervous systemNervous system Metals (OR 1.34)Metals (OR 1.34)
Solvents (OR 1.24)Solvents (OR 1.24)

Chromosomal anomaliesChromosomal anomalies Plastics (OR 1.46)Plastics (OR 1.46)

Shaw, 1992Shaw, 1992 Heart/circulatoryHeart/circulatory Residence in census tract with Residence in census tract with 
waste site (OR 1.5)waste site (OR 1.5)

Marshall, 1997Marshall, 1997 Central nervous systemCentral nervous system No association with metals or No association with metals or 
solvents at sitessolvents at sites

Shaw, 1997Shaw, 1997 Neural tube defects (NTDS)Neural tube defects (NTDS)
ConotruncalConotruncal heartheart
Oral cleftsOral clefts

NPL sites (OR 1.4)NPL sites (OR 1.4)
NPL sites (OR 1.8)NPL sites (OR 1.8)
NPL sites (OR 1.0)NPL sites (OR 1.0)

DolkDolk, 1998, 1998

VrijheidVrijheid, 2002, 2002

Neural tube defectsNeural tube defects
Cardiac anomaliesCardiac anomalies
Chromosomal anomaliesChromosomal anomalies

< 3 Km (OR 1.86)< 3 Km (OR 1.86)
< 3 Km (OR 1.49, 1.81)< 3 Km (OR 1.49, 1.81)
< 3 km (OR 1.41)< 3 km (OR 1.41)



Previous findings regarding maternal Previous findings regarding maternal 
residential proximity to industrial facilities residential proximity to industrial facilities 
and congenital anomaliesand congenital anomalies

First author and yearFirst author and year Defect(sDefect(s)) Associations foundAssociations found

Marshall, 1997Marshall, 1997 Central nervous system defectsCentral nervous system defects Solvents (OR 1.3)Solvents (OR 1.3)
Metals (OR 1.4)Metals (OR 1.4)

Bhopal, 1999Bhopal, 1999 ““Fetal abnormalityFetal abnormality”” No trend in prevalence with increasing No trend in prevalence with increasing 
distance from steel or petrochemical distance from steel or petrochemical 
facilitiesfacilities

DummerDummer, 2003, 2003 SpinaSpina bifidabifida
Heart defectsHeart defects
AnencephalyAnencephaly

Incinerators (continuous Incinerators (continuous ORsORs))
Incinerators (continuous Ors)Incinerators (continuous Ors)
Crematoriums (continuous Crematoriums (continuous ORsORs))

YauckYauck,  2004,  2004 Congenital heart diseaseCongenital heart disease Point sources of trichloroethylene Point sources of trichloroethylene --
OR elevated for offspring of women OR elevated for offspring of women 
38+ years38+ years

Tango, 2004Tango, 2004 Fetal and infant deaths from Fetal and infant deaths from 
congenital anomaliescongenital anomalies

Peak decline in risk with distance from Peak decline in risk with distance from 
municipal solid waste (MSW) municipal solid waste (MSW) 
incineratorsincinerators

CordierCordier, 2004, 2004 Facial cleftsFacial clefts
Renal Renal dysplasiadysplasia

Increased risk if mother lived in Increased risk if mother lived in 
vicinity of  MSW incineratorsvicinity of  MSW incinerators



Previous findings regarding maternal residential Previous findings regarding maternal residential 
proximity to waste sites and industrial facilities proximity to waste sites and industrial facilities 
and congenital anomalies and congenital anomalies –– Texas StudiesTexas Studies

First author and yearFirst author and year Defect(sDefect(s)) Associations foundAssociations found

MalikMalik, 2004, 2004 Congenital heart diseaseCongenital heart disease Within 1 mile of waste sites (OR Within 1 mile of waste sites (OR 
1.2)1.2)

Brender, 2006Brender, 2006 Oral clefts (isolated, cleft Oral clefts (isolated, cleft 
lip with & without cleft lip with & without cleft 
palate, cleft palate)palate, cleft palate)

No association noted with No association noted with 
residence within 1 mile of waste residence within 1 mile of waste 
sites or industrial facilities; sites or industrial facilities; 
among women 35+ years, among women 35+ years, 
residence within 1 mile residence within 1 mile 
associated with oral clefts (OR associated with oral clefts (OR 
2.4, 95% CI 1.3, 4.2)2.4, 95% CI 1.3, 4.2)

Suarez, 2007Suarez, 2007 Neural tube defectsNeural tube defects No association with proximity to No association with proximity to 
waste sites; modest risk with waste sites; modest risk with 
proximity to industrial facilities proximity to industrial facilities 
(OR 1.2) that was much stronger (OR 1.2) that was much stronger 
among births to older women among births to older women 
(OR 2.7, 95% CI 1.4, 5.0)(OR 2.7, 95% CI 1.4, 5.0)

Brender, 2008Brender, 2008 Chromosomal anomaliesChromosomal anomalies No association with waste sites No association with waste sites 
except for except for KlinefelterKlinefelter variants; variants; 
residence within 1 mile of residence within 1 mile of 
industrial facilities associated industrial facilities associated 
with chromosomal anomalies with chromosomal anomalies 
among births to older womenamong births to older women



Project objectivesProject objectives

To examine relation between maternal To examine relation between maternal 
residential proximity to waste sites and residential proximity to waste sites and 
industrial facilities andindustrial facilities and
–– Selected birth defects (neural tube Selected birth defects (neural tube 

defects, oral clefts, defects, oral clefts, conotruncalconotruncal heart heart 
defects, and chromosomal anomalies)defects, and chromosomal anomalies)

–– Low birth weight and preterm birthsLow birth weight and preterm births
–– Maternal characteristicsMaternal characteristics



Study PopulationStudy Population

ThreeThree--county area in PHR 3county area in PHR 3
–– Dallas, Denton, and Tarrant countiesDallas, Denton, and Tarrant counties
–– Births occurring during 1997 Births occurring during 1997 –– 20002000
–– Compared with Public Health Region 3 Compared with Public Health Region 3 

and Public Health Regions other than 3and Public Health Regions other than 3



MethodsMethods
Design and study populationDesign and study population

CaseCase--control studycontrol study
–– Cases Cases -- Texas Birth Defects RegistryTexas Birth Defects Registry

Selected congenital anomalies (1997Selected congenital anomalies (1997——2000)2000)
– Chromosomal anomalies
–– Neural tube defectsNeural tube defects
– Conotruncal heart defects
– Oral cleft defects

Linked to respective live birth or fetal death recordsLinked to respective live birth or fetal death records
–– Controls Controls –– random sample of 4965 births without birth random sample of 4965 births without birth 

defectsdefects
Selected from computerized birth certificate filesSelected from computerized birth certificate files
FrequencyFrequency--matched to casematched to case--birthsbirths

–– Public health region of maternal residencePublic health region of maternal residence
–– Year of birthYear of birth



Outcomes Outcomes –– Low Birth Weight and Low Birth Weight and 
Preterm BirthPreterm Birth

Source of casesSource of cases
–– Controls (without major birth defects who Controls (without major birth defects who 

met casemet case--definition of outcomes)definition of outcomes)

Definition of low birth weightDefinition of low birth weight
–– Birth weight of less than 2500 gramsBirth weight of less than 2500 grams

Definition of preterm birthDefinition of preterm birth
–– Gestation of less than 37 weeksGestation of less than 37 weeks



Covariates available on vital Covariates available on vital 
records and categorizationrecords and categorization

Maternal ageMaternal age
–– Five year intervalsFive year intervals

Maternal race/ethnicityMaternal race/ethnicity
–– NonNon--Hispanic white, Hispanic, AfricanHispanic white, Hispanic, African--

American, OtherAmerican, Other
Maternal educationMaternal education
–– <9, 9<9, 9--11, 12, 1311, 12, 13--15, 16+ years15, 16+ years

OtherOther



Types and sources of Types and sources of 
environmental dataenvironmental data

Agency for Toxic 
Substances (ATSDR)
HAZDAT database -
NPL sites

Hazardous Waste Sites

Texas Commission 
on Environmental 
Quality - State
Superfund sites

Record abstractionOnline

• Type (Federal/State)
• Contaminants present
• Status (Active/deleted)

NPL and State Superfund Sites



National Priority List (NPL) and National Priority List (NPL) and 
State Superfund Sites in TexasState Superfund Sites in Texas

Sites Sites -- StatewideStatewide
–– 49 NPL Sites49 NPL Sites
–– 73 State Superfund 73 State Superfund 

sitessites
–– 113 sites active at 113 sites active at 

the beginning of the the beginning of the 
study periodstudy period



Types and sources of Types and sources of 
environmental dataenvironmental data

Industrial Facilities - Statewide

USEPA Toxic Release 
Inventory (TRI) databases
1996 - 2000

Facilities with reported air emissions (n=1,648)
• Year of report
• Industry (SIC code)
• Chemicals released



Development of geographic Development of geographic 
information system (GIS)information system (GIS)

Hazardous waste sites -
boundaries digitized



Development of geographic Development of geographic 
information system (GIS)information system (GIS)

Hazardous waste sites -
boundaries digitized

Industrial facility 
addresses geocoded



Development of geographic Development of geographic 
information system (GIS)information system (GIS)

Maternal addresses 
geocoded with Centrus
Geo-coder

Hazardous waste sites -
boundaries digitized

Industrial facility 
addresses geocoded



Development of geographic Development of geographic 
information system (GIS)information system (GIS)

Maternal addresses 
geocoded with Centrus
Geo-coder

Hazardous waste sites -
boundaries digitized

Industrial facility 
addresses geocoded

GIS - EpiLink



Residential proximity to sites Residential proximity to sites --
DefinitionDefinition

–– Maternal residential address (at time of Maternal residential address (at time of 
index birth) within 1 mile and other index birth) within 1 mile and other 
distances from a hazardous waste site or distances from a hazardous waste site or 
TRI industrial facilityTRI industrial facility

Type of facilityType of facility
Chemical groupsChemical groups

–– MetalsMetals
–– SolventsSolvents
–– PAHsPAHs



Data analysesData analyses

Reference group for distances within 1 or 2 Reference group for distances within 1 or 2 
miles of waste sites or TRI facilities miles of waste sites or TRI facilities 
–– 1 or more miles from 1 or more miles from anyany active hazardous active hazardous 

waste site or TRI facility included in studywaste site or TRI facility included in study
–– 2 or more miles from 2 or more miles from any any active hazardous active hazardous 

waste site or TRI facility included in studywaste site or TRI facility included in study

Logistic regressionLogistic regression
–– Odds ratios adjusted for maternal race/ethnicity Odds ratios adjusted for maternal race/ethnicity 

and education * and education * 
–– Exact logistic regression used for sparse dataExact logistic regression used for sparse data

*Odds ratios adjusted if > 1.0 and 95% confidence intervals   
excluded 1.0)



Results Results –– Pregnancy Outcomes Available Pregnancy Outcomes Available 
for Studyfor Study

County (n)County (n)
OutcomeOutcome

DallasDallas DentonDenton TarrantTarrant

Neural tube Neural tube 
defectsdefects 9494 1818 5757

Oral cleftsOral clefts 160160 2121 8888

ConotruncalConotruncal
heart defectsheart defects

162162 2222 118118

Chromosomal Chromosomal 
anomaliesanomalies

341341 4343 185185

Low birth weightLow birth weight 250250 2626 128128

Preterm birthPreterm birth 210210 2323 165165



Percent Percent GeocodedGeocoded by Case (Birth by Case (Birth 

Defects) and Control StatusDefects) and Control Status

% % GeocodedGeocoded
CountyCounty

Cases (%)Cases (%) Controls (%)Controls (%)

DallasDallas 784 (98.9)784 (98.9) 663 (96.9)663 (96.9)

DentonDenton 104 (96.3)104 (96.3) 103 (97.2)103 (97.2)

TarrantTarrant 459 (98.5)459 (98.5) 361 (98.1)361 (98.1)



Proximity of maternal residences to Proximity of maternal residences to 
waste sites and industrial facilities waste sites and industrial facilities ––
three county areathree county area

Residential Residential 
characteristiccharacteristic

CasesCases
N  (%)N  (%)

ControlsControls
N  (%)N  (%)

Within 1 mile of Within 1 mile of 
waste sitewaste site

12 (0.9)12 (0.9) 3 (0.3)3 (0.3)

Within 2 miles of Within 2 miles of 
waste sitewaste site

35 (2.6)35 (2.6) 24 (2.1)24 (2.1)

Within 1 mile of Within 1 mile of 
industrial facilityindustrial facility

308 (22.9)308 (22.9) 227 (20.1)227 (20.1)

Within 2 miles of Within 2 miles of 
industrial facilityindustrial facility

776 (57.6)776 (57.6) 616 (54.7)616 (54.7)



Findings Findings –– Hazardous Waste Hazardous Waste 
SitesSites

Three counties combinedThree counties combined
–– Residence within 1 mile of waste siteResidence within 1 mile of waste site

Associated with isolated oral clefts Associated with isolated oral clefts 
–– OR 5.7 (95% CI 1.3, 25.8)OR 5.7 (95% CI 1.3, 25.8)

Separate county analysesSeparate county analyses
–– Residence within 2 miles of waste site Residence within 2 miles of waste site –– Tarrant Tarrant 

CountyCounty
Associated with NonAssociated with Non--Down syndrome chromosomal Down syndrome chromosomal 
anomaliesanomalies

–– OR 4.0 (95% CI 1.3, 12.4)OR 4.0 (95% CI 1.3, 12.4)



Maternal residence within 1 mile of Maternal residence within 1 mile of anyany industrial industrial 
facility with air emissions of chemicals and birth facility with air emissions of chemicals and birth 
defects in residents of Dallas, Denton, and Tarrant defects in residents of Dallas, Denton, and Tarrant 
Counties (Combined)Counties (Combined)

Birth DefectBirth Defect
CasesCases
N (%)N (%)

ControlsControls
N (%)N (%) OR (95% CI)OR (95% CI)

Neural tube Neural tube 
defectsdefects

56 (34.1)56 (34.1) 227 (20.1)227 (20.1) 2.1 (1.4, 2.9)2.1 (1.4, 2.9)

AnencephalyAnencephaly 19 (38.0)19 (38.0) 227 (20.1)227 (20.1) 2.4 (1.3, 4.4)2.4 (1.3, 4.4)

Spina bifidaSpina bifida 31 (33.3)31 (33.3) 227 (20.1)227 (20.1) 2.0 (1.3, 3.1)2.0 (1.3, 3.1)



Maternal residence within 1 mile of Maternal residence within 1 mile of anyany
industrial facility with air emissions of industrial facility with air emissions of 
chemicals and NTDs in residents of Dallas, chemicals and NTDs in residents of Dallas, 
Denton, and Tarrant CountiesDenton, and Tarrant Counties

CountyCounty
CasesCases
N (%)N (%)

ControlsControls
N (%)N (%) OR (95% CI)OR (95% CI)

DallasDallas 35 (37.2)35 (37.2) 159 (24.0)159 (24.0) 1.9 (1.2, 3.0)1.9 (1.2, 3.0)

DentonDenton 3 (17.6)3 (17.6) 4 (3.9)4 (3.9) 6.9* (0.69, 92.3)6.9* (0.69, 92.3)

TarrantTarrant 18 (34.0)18 (34.0) 64 (17.1)64 (17.1) 1.9* (0.95, 3.8)1.9* (0.95, 3.8)

*Adjusted for maternal race/ethnicity and education



Maternal residence within 1 mile of a Maternal residence within 1 mile of a chemical chemical 
manufacturingmanufacturing facility and birth defects in residents facility and birth defects in residents 
of Dallas, Denton, and Tarrant Counties (Combined)of Dallas, Denton, and Tarrant Counties (Combined)

Birth DefectBirth Defect
CasesCases
N (%)N (%)

ControlsControls
N (%)N (%) OR (95% CI)OR (95% CI)

Neural tube Neural tube 
defectsdefects

20 (15.6)20 (15.6) 86 (8.7)86 (8.7) 1.9 (1.1, 3.3)1.9 (1.1, 3.3)

AnencephalyAnencephaly 5 (13.9)5 (13.9) 86 (8.7)86 (8.7) 1.7 (0.64, 4.5)1.7 (0.64, 4.5)

Spina bifidaSpina bifida 14 (18.4)14 (18.4) 86 (8.7)86 (8.7) 2.4 (1.3, 4.4)2.4 (1.3, 4.4)



Maternal residence within 1 mile of a Maternal residence within 1 mile of a chemical chemical 
manufacturingmanufacturing facility with air emissions of facility with air emissions of 
chemicals and NTDs in residents of Dallas, chemicals and NTDs in residents of Dallas, 
Denton, and Tarrant CountiesDenton, and Tarrant Counties

CountyCounty
CasesCases
N (%)N (%)

ControlsControls
N (%)N (%) OR (95% CI)OR (95% CI)

DallasDallas 16 (21.3)16 (21.3) 69 (12.0)69 (12.0) 2.0 (1.1, 3.6)2.0 (1.1, 3.6)

DentonDenton 2 (12.5)2 (12.5) 1 (1.0)1 (1.0) 10.9* (0.53, 684.2)10.9* (0.53, 684.2)

TarrantTarrant 2 (5.4)2 (5.4) 16 (5.1)16 (5.1) 1.1 (0.23, 4.8)1.1 (0.23, 4.8)

*Adjusted for maternal race/ethnicity and education



Maternal residence within 1 mile of a facility with Maternal residence within 1 mile of a facility with 
heavy metals emissionsheavy metals emissions and birth defects in and birth defects in 
residents of Dallas, Denton, and Tarrant Counties residents of Dallas, Denton, and Tarrant Counties 
(Combined)(Combined)

Birth DefectBirth Defect
CasesCases
N (%)N (%)

ControlsControls
N (%)N (%) OR (95% CI)OR (95% CI)

Neural tube Neural tube 
defectsdefects

26 (19.4)26 (19.4) 95 (9.5)95 (9.5) 2.3 (1.4, 3.7)2.3 (1.4, 3.7)

AnencephalyAnencephaly 10 (24.4)10 (24.4) 95 (9.5)95 (9.5) 3.1 (1.5, 6.4)3.1 (1.5, 6.4)

Spina bifidaSpina bifida 14 (18.4)14 (18.4) 95 (9.5)95 (9.5) 2.1 (1.2, 4.0)2.1 (1.2, 4.0)



Maternal residence within 1 mile of a facility Maternal residence within 1 mile of a facility 
with with heavy metal emissionsheavy metal emissions and NTDs in and NTDs in 
residents of Dallas, Denton, and Tarrant residents of Dallas, Denton, and Tarrant 
CountiesCounties

CountyCounty
CasesCases
N (%)N (%)

ControlsControls
N (%)N (%) OR (95% CI)OR (95% CI)

DallasDallas 14 (19.2)14 (19.2) 60 (0.6)60 (0.6) 2.0 (1.1, 3.8)2.0 (1.1, 3.8)

DentonDenton 1 (6.7)1 (6.7) 0 (0.0)0 (0.0) −−

TarrantTarrant 11 (23.9)11 (23.9) 35 (10.5)35 (10.5) 2.2* (0.88, 5.0)2.2* (0.88, 5.0)

*Adjusted for maternal race/ethnicity and education



Maternal residence within 1 mile of a facility with Maternal residence within 1 mile of a facility with 
emissionsemissions of solventsof solvents and birth defects in residents and birth defects in residents 
of Dallas, Denton, and Tarrant Counties (Combined)of Dallas, Denton, and Tarrant Counties (Combined)

Birth DefectBirth Defect
CasesCases
N (%)N (%)

ControlsControls
N (%)N (%) OR (95% CI)OR (95% CI)

Neural tube Neural tube 
defectsdefects

38 (26.0)38 (26.0) 151 (14.4)151 (14.4) 2.1 (1.4, 3.2) 2.1 (1.4, 3.2) 

AnencephalyAnencephaly 12 (27.9)12 (27.9) 151 (14.4)151 (14.4) 2.3 (1.2, 4.6)2.3 (1.2, 4.6)

Spina bifidaSpina bifida 23 (27.1)23 (27.1) 151 (14.4)151 (14.4) 2.2 (1.3, 3.7)2.2 (1.3, 3.7)



Maternal residence within 1 mile of a facility Maternal residence within 1 mile of a facility 
with with emissions of solventsemissions of solvents and NTDs in and NTDs in 
residents of Dallas, Denton, and Tarrant residents of Dallas, Denton, and Tarrant 
CountiesCounties

CountyCounty
CasesCases
N (%)N (%)

ControlsControls
N (%)N (%) OR (95% CI)OR (95% CI)

DallasDallas 26 (30.6)26 (30.6) 111 (18.0)111 (18.0) 2.0 (1.2, 3.3)2.0 (1.2, 3.3)

DentonDenton 3 (17.6)3 (17.6) 4 (3.9)4 (3.9) 6.3* (0.65, 82.5)6.3* (0.65, 82.5)

TarrantTarrant 9 (20.5)9 (20.5) 36 (10.8)36 (10.8) 2.1 (0.94, 4.9)2.1 (0.94, 4.9)

*Adjusted for maternal race/ethnicity and education



Hazardous wastes sites, low Hazardous wastes sites, low 
birth weight, and preterm birth weight, and preterm 
births births 

Within one mile of a hazardous waste siteWithin one mile of a hazardous waste site
–– No preterm or low birth weight births among No preterm or low birth weight births among 

control motherscontrol mothers

Within two miles of a hazardous waste siteWithin two miles of a hazardous waste site
–– 2 (3.1%) of women with LBW births, 22 (2.1%) 2 (3.1%) of women with LBW births, 22 (2.1%) 

with  normal weight birthswith  normal weight births
–– 2 (2.4%) with preterm births, 18 (2.0%) with 2 (2.4%) with preterm births, 18 (2.0%) with 

term birthsterm births



Residence within 1 mile of industrial Residence within 1 mile of industrial 
facilities and low birth weight birthsfacilities and low birth weight births

ResidentialResidential
CharacteristicCharacteristic

< 2500 grams< 2500 grams
N  (%)N  (%)

2500+ grams2500+ grams
N  (%)N  (%) OR (95% CI)OR (95% CI)

Within 1 mileWithin 1 mile 19 (29.2)19 (29.2) 208 (19.6)208 (19.6) 1.7 (0.97, 3.0)1.7 (0.97, 3.0)

Within 2 milesWithin 2 miles 41 (63.1)41 (63.1) 575 (54.1)575 (54.1) 1.4 (0.86, 2.4)1.4 (0.86, 2.4)

Within 1 mileWithin 1 mile
petrochemicalpetrochemical

2 (4.2)2 (4.2) 5 (0.6)5 (0.6) 6.4* (0.58, 41.6)6.4* (0.58, 41.6)

Within 1 mileWithin 1 mile
chemical mfgchemical mfg

8 (14.8)8 (14.8) 78 (8.4)78 (8.4) 1.9 (0.87,4.2)1.9 (0.87,4.2)

Within 1 mileWithin 1 mile
heavy metalsheavy metals

8 (14.8)8 (14.8) 87 (9.2)87 (9.2) 1.7 (0.78, 3.7)1.7 (0.78, 3.7)

Within 1 mileWithin 1 mile
solventssolvents

13 (22.0)13 (22.0) 138 (13.9)138 (13.9) 1.7 (0.92, 3.3)1.7 (0.92, 3.3)



Residence within 1 mile of industrial Residence within 1 mile of industrial 
facilities and preterm birthsfacilities and preterm births

ResidentialResidential
CharacteristicCharacteristic

< 37 weeks< 37 weeks
N  (%)N  (%)

37+ weeks37+ weeks
N  (%)N  (%) OR (95% CI)OR (95% CI)

Within 1 mileWithin 1 mile 21 (25.3)21 (25.3) 182 (19.8)182 (19.8) 1.4 (0.82, 2.3)1.4 (0.82, 2.3)

Within 2 milesWithin 2 miles 50 (60.2)50 (60.2) 498 (54.1)498 (54.1) 1.3 (0.81, 2.0)1.3 (0.81, 2.0)

Within 1 mileWithin 1 mile
smeltersmelter

3 (4.6)3 (4.6) 13 (1.7)13 (1.7) 2.8 (0.76, 9.9)2.8 (0.76, 9.9)



Residence within 1 mile of industrial Residence within 1 mile of industrial 
facilities and low birth weight births facilities and low birth weight births ––
Dallas and Tarrant CountiesDallas and Tarrant Counties

CountyCounty
Residential Residential 

characteristiccharacteristic
N (%) of N (%) of 

mothers with mothers with 
LBW birthsLBW births

OR (95% CI)OR (95% CI)

TarrantTarrant Within 1 mile of Within 1 mile of 
industrial facilityindustrial facility

9 (40.9)9 (40.9) 3.6 (1.5, 8.8)3.6 (1.5, 8.8)

DallasDallas Within 1 mile of Within 1 mile of 
petrochemical petrochemical 
facilityfacility

2 (6.3)2 (6.3) 6.3 (1.2, 33.9)6.3 (1.2, 33.9)

TarrantTarrant Within 1 mile of Within 1 mile of 
facility with facility with 
emission of emission of 
solventssolvents

6 (31.6)6 (31.6) 4.4 (1.5, 12.3)4.4 (1.5, 12.3)



Maternal characteristics associated Maternal characteristics associated 
with living within 1 mile of with living within 1 mile of 
industrial facilityindustrial facility

With adjustment for maternal With adjustment for maternal 
race/ethnicity and education, no race/ethnicity and education, no 
association seen for maternal age, association seen for maternal age, 
Medicaid status, or prenatal careMedicaid status, or prenatal care



Maternal characteristics associated Maternal characteristics associated 
with living within 1 mile of with living within 1 mile of 
industrial facilityindustrial facility

Maternal Maternal 
race/ethnicityrace/ethnicity

Number (%) Number (%) 
within 1 milewithin 1 mile

OR* (95% CI)OR* (95% CI)

White, nonWhite, non--
HispanicHispanic

140 (13.1)140 (13.1) 1.0 (Referent)1.0 (Referent)

African AmericanAfrican American 58 (15.9)58 (15.9) 1.2 (0.82, 1.6)1.2 (0.82, 1.6)

HispanicHispanic 315 (34.1)315 (34.1) 2.3 (1.8, 3.1)2.3 (1.8, 3.1)

OtherOther 22 (18.0)22 (18.0) 1.4 (0.82, 2.3)1.4 (0.82, 2.3)

* Adjusted for maternal education



Maternal characteristics associated with Maternal characteristics associated with 
living within 1 mile of industrial facilityliving within 1 mile of industrial facility

Maternal Maternal 
education (years)education (years)

Number (%) Number (%) 
within 1 milewithin 1 mile

OR* (95% CI)OR* (95% CI)

0 0 –– 8 8 124 (42.6)124 (42.6) 2.8 (1.5, 5.1)2.8 (1.5, 5.1)

9 9 –– 1111 129 (26.8)129 (26.8) 1.5 (0.95, 2.3)1.5 (0.95, 2.3)

1212 150 (21.6)150 (21.6) 1.7 (1.2, 2.5)1.7 (1.2, 2.5)

13 13 –– 1515 60 (14.1)60 (14.1) 1.1 (0.76, 1.7)1.1 (0.76, 1.7)

16+16+ 61 (11.6)61 (11.6) 1.0 (Referent)1.0 (Referent)

*Adjusted for maternal race/ethnicity



ConclusionsConclusions

No convincing evidence that residents No convincing evidence that residents 
who lived in close proximity to who lived in close proximity to 
hazardous waste sites more likely to hazardous waste sites more likely to 
have adverse pregnancy outcomes in have adverse pregnancy outcomes in 
three countiesthree counties



ConclusionsConclusions

Maternal residence within a mile of Maternal residence within a mile of 
industrial facilities associated with industrial facilities associated with 
neural tube defects in offspringneural tube defects in offspring
–– Positive association seen for both Positive association seen for both 

anencephaly and spina bifidaanencephaly and spina bifida
–– Associations much weaker or nonexistent Associations much weaker or nonexistent 

in rest of state (excluding PHR 3)in rest of state (excluding PHR 3)



ConclusionsConclusions

Maternal residence within a mile of Maternal residence within a mile of 
industrial facilities only weakly industrial facilities only weakly 
associated or not associated with associated or not associated with 
other adverse pregnancy outcomes other adverse pregnancy outcomes 
examined in studyexamined in study



Discussion Discussion -- LimitationsLimitations

Elective terminations not includedElective terminations not included
Maternal address at delivery Maternal address at delivery 
–– Change of address might have occurredChange of address might have occurred

Proximity of residence proxy for potential exposure to:Proximity of residence proxy for potential exposure to:
–– Waste site contaminantsWaste site contaminants
–– Air releases from industrial facilitiesAir releases from industrial facilities

Climatic conditions not consideredClimatic conditions not considered
Waste sites limited to those listed on Texas State Superfund Waste sites limited to those listed on Texas State Superfund 
or the NPLor the NPL
Small numbers of women with residential characteristics of Small numbers of women with residential characteristics of 
interest for some pregnancy outcomesinterest for some pregnancy outcomes



Final thoughtsFinal thoughts

Association between maternal residence near Association between maternal residence near 
industrial facilities at birth and industrial facilities at birth and NTDsNTDs in offspring in offspring 
should be interpreted with cautionshould be interpreted with caution
–– In light of discussed limitationsIn light of discussed limitations
–– Texas NBDPS, 1997 Texas NBDPS, 1997 –– 2001 2001 

Control women who denied taking folic acid around Control women who denied taking folic acid around 
conception were more likely to live near industrial facilities conception were more likely to live near industrial facilities 
than women who reported taking these supplements during than women who reported taking these supplements during 
that periodthat period

Methods used in study provide an objective and Methods used in study provide an objective and 
efficient approach in addressing concerns regarding efficient approach in addressing concerns regarding 
perceived excesses of adverse health outcomes in perceived excesses of adverse health outcomes in 
populations living near waste sites or industrial populations living near waste sites or industrial 
facilitiesfacilities
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