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The ChildrenThe Children’’s Environmental Health Initiatives Environmental Health Initiative

CEHI is a research, education, and 
outreach program committed to 
fostering environments where all 
children can prosper.

http://www.nicholas.duke.edu/cehi/



Effects of Lead ExposureEffects of Lead Exposure
• Symptomatic

∗ encephalopathy
∗ wrist drop (paralysis)
∗ colic
∗ anemia

• Asymptomatic
∗ damaged central nervous system
∗ reduced hearing threshold
∗ decreased attention span
∗ behavioral and learning disorders
∗ lowered IQ



Zip code Based Screening in NCZip code Based Screening in NC
• CDC recommended state specific targeted lead screening (1997)
• NC state used zip codes to identify high-risk areas from 1998-2003
• 479 high-risk & 314 low-risk zip codes in NC (1998-2003)

N

1998 Zip Code Level Screening Recommendation

Targeted Screening

Universal Screening



Zip Code based screening procedure in NC (Ideal)Zip Code based screening procedure in NC (Ideal)



Alternative: ParcelAlternative: Parcel--based Screeningbased Screening

• Smaller geographic units:
- better identify high risk areas
- not widely known by parents or pediatricians
- have not used as screening criteria

• Rapid development in GIS technology

• Alternative: Parcel-based screening by GIS 
model



Research QuestionResearch Question

1. Can parcel-based screening improve outcomes 
compared to zip code-based screening?

(3) Cost per elevated case

(1) Screening rate
(2) EBLL detection rate

2. Can we design a web-based GIS to help providers 
and parents easily identify children at risk for lead 
exposure?



Zip code based screening in 18 NC counties (Zip code based screening in 18 NC counties (’’9999--’’03)03)

Low-risk zip 
codes (N=203)

(Targeted 
screening)

High-risk zip 
codes (N=222)

(Universal 
screening)

Overall
(N=425)

Population under 3 
years old* 339,783 173,271 513,054

# of elevated BLL≥10
(% among screens)

1,982
(1.9%)

1,503
(3.2%)

3,485
(2.3%)

# of elevated BLL≥5
(% among screens)

26,623
(25.7%)

15,504
(32.9%)

42,127
(27.9%)

Number of screens** 103,671 47,120 150,791
29.4%Screening rate 30.5% 27.2%

N

•*North Carolina State Center for Health Statistics
•**Chidren’s Environmental Health Branch, NCDENR



Estimating Estimating PbPb risk at each parcel: Deciles & Prioritiesrisk at each parcel: Deciles & Priorities

Unified GIS
Lead screening
Tax assessor
Census

Lead 
exposure 
risk Index

Statistical 
Model



Stat ModelStat Model
Log (BLL) is a 
function of:

- Age of housing
- Median HH income
- % African American
- % Hispanic
- % public assistance
- Seasonal dummies
- County specific 
constants
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Lead risk priorities at tax parcel levelLead risk priorities at tax parcel level

Will screening based on 
parcel-level priorities detect 
more cases of elevated BLL?



Parcel priorities in a highParcel priorities in a high--risk zip code (Wake County)risk zip code (Wake County)

N

5 0 5 10 Miles

27529



Parcels with screens in highParcels with screens in high--risk zip codes: Wakerisk zip codes: Wake

N

5 0 5 10 Miles



Number of elevated cases detected: WakeNumber of elevated cases detected: Wake

N

5 0 5 10 Miles



Outcomes of screening strategies: Wake countyOutcomes of screening strategies: Wake county

Cost and effectiveness of each screening policy
(Wake county)
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Outcomes of screening strategies: Durham countyOutcomes of screening strategies: Durham county

Cost and effectiveness of each screening policy 
(Durham County)
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Implication for screening strategyImplication for screening strategy

• Parcel-based screening out performs zip code 
based screening in both of these counties

• Screening top 10% parcels would save USD50,000 
~60,000 in detecting 1,000 elevated BLL cases

• Screening top 30% parcels would detect 300~400 
more elevated cases given the budget constraint of 
USD 100,000



Implementation of parcelImplementation of parcel--based targeted screeningbased targeted screening

• Web-GIS screening

- Facilitate access to lead risk map by parents and 
pediatricians

- Create simplified web-based GIS interface
- Allow address searching to determine risk level



Implementation of GISImplementation of GIS--based targeted screening: based targeted screening: 
WebWeb--based screeningbased screening

Simplified GIS interface with basic address search

Address Search 

916 Sedgefield St.

Simplified GIS interface with basic address search



Summary/DiscussionSummary/Discussion

• Can GIS help save money? 
“GIS-based approach would save costs for detecting 
cases or detect more cases given budget constraint”

• Web-based GIS: easily identify the risk priority for 
residence of each child

• Quality GIS data: minimizes problems by self-
reported risk factors
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Questions/Comments?Questions/Comments?


	Can GIS help save money?�Using GIS to direct targeted screening for childhood lead poisoning in North Carolina
	The Children’s Environmental Health Initiative
	Effects of Lead Exposure
	Zip code Based Screening in NC
	Zip Code based screening procedure in NC (Ideal)
	Alternative: Parcel-based Screening
	Research Question
	Zip code based screening in 18 NC counties (’99-’03)
	Estimating Pb risk at each parcel: Deciles & Priorities
	Stat Model
	Lead risk priorities at tax parcel level
	Parcel priorities in a high-risk zip code (Wake County)
	Parcels with screens in high-risk zip codes: Wake
	Number of elevated cases detected: Wake
	Outcomes of screening strategies: Wake county
	Outcomes of screening strategies: Durham county
	Implication for screening strategy
	Implementation of parcel-based targeted screening
	Implementation of GIS-based targeted screening: Web-based screening
	Summary/Discussion
	Acknowledgements
	Questions/Comments?

