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Pesticides and prostate cancer

Studies rely on
self-reported occupational exposure

self-reported home exposure

— assumed exposure for an occupation
e .....allresulting in bias towards the null

assess only current exposure

omission of non-occupational ‘ambient’ environmental
exposures (e.g. residences downwind of application
sites)




Why is ambient exposure important?
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Downwind Herbicide Deposition
Varying Droplet Size and Wind Speed
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California Environmental Protection Agency

&= Air Resources Board

Ambient Air Monitering
for Methyl| Bromide and 1,3-Dichloropropens
in Kern County — Summer 2001

Concentrations of methyl bromide were measured as high as 98.3 micrograms per cubic
meter of sampled air |:|.Lg."n'la:l at the University of California's Coftton Research Station
(CRS) near the town of Shafter. Methyl bromide was used north and northwest of the CRS
site associated with growing roses. The prevailing wind in the CRS area is from the
northwest. ’No methyl bromide was used at the CRS during 2001. f[he highest average
concentration for the &-week canister monitoring peried was 11 pg,‘mg: also measured at
the CRS site. Of the 198 ambient canister samples, 171 contained concentrations of
methyl bromide above the estimated quantitation limit {reporting limit) of 0.036 pg#ms, and
27 samples were invalidated due to a sampling problem.

Pesticides/herbicides 1in California

California accounts for approximately 13% ($957
million) of all agricultural chemical expenditures in
the U.S., including pesticides

In 2000, approximately 172 million pounds of
pesticide active ingredients were applied for
production agriculture in California




Epidemiological Challenges

Nobody knows how much pesticide they are
‘ambiently’ exposed to

— “please estimate how much oxychlordane you have inhaled
in the last 2 years”

Biomarkers are hard to obtain and costly

Current exposures are probably not relevant to disease
onset
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Develop a system for deriving an estimate of history of
ambient exposure to pesticides for California’s Central Valley

A LOT of related work, e.g.,
— California
* Bellet al. 2001 — Fetal Death
e Rull et al. 2001, 2003 — Parkinson’s Disease
* Reynolds et al. 2005 — Breast Cancer
» Nuckols et al. 2007 — Exposure Estimation
— Massachusetts
* Brody et al. 2002, 2004 — Breast Cancer
— Nebraska
* Wardet al. 2000 — Non-Hodgkin Lymphoma




Technical Goal

Can we build an exposure estimation system which is:
— Flexible

* Types of exposure classification areas
Spatial buffers, census blocks

» Types/Accuracies of exposure level data sources
PLSS, LU, PUR

* Types of exposure calculations
Constant densities, tiered densities

— Scalable
* Any number of subjects
* Any number of years
* Any number of chemicals
» Simple to re-run as better data/calculations become available

Technical Challenges

Data sources are rarely available tailored directly to a
study's needs

— Varying characteristics amongst data sources
* Temporal
Resolution
Accuracy
* Spatial
Resolution
Accuracy

Large populations result in high computational
complexity
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Test Area

California’s Central Valley

— Fresno, Tulare, Kern Counties <,;, /jj\
e J_J
Included in 4 studies with e
different: };{J |
— Methodologies : ——
— Data Sources D P ;
— Exposure Calculations K o ,;«J/\\
— Belletal. 2001, Rull et al. 2001, | ¢ ﬂ
2003, Reynolds et al. 2005, b e TR )
NuckKols et al. 2007 NS L i |
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Data Sources

Pesticide Use Reports (PUR)

— In 1972, California mandated by law the filing of for
commercial applications of restricted-use pesticides (i.e.,
agents with harmful environmental or toxicological effects)

» Extended to cover all pesticides in 1990

 Data available digitally from 1972

—Problem: pesticide applications are
reported according to the Public Land
Survey System (PLSS), sections with
an area of approximately 1 mi2 (640
acresor 259 ha)
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Data Sources
Land-Use (LU) Survey Data

— Available from the California
Department of Water Resources

— Performs countywide, large-scale
surveys (1:24,000, or 1 in. =
2,000 ft) of land use and crop
cover every 7—10 years x > s

— Timing varies by county
(staggered)

— Databack to 1952, digitized
manually back to 1969
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Bell et al. 2001

Classify as:
® 5 — Exposed/Unexposed
— Broad/Narrow

Pesticide
Exposures

Application Density = PUR Density

[ ]
Exposure = PUR Pounds * # PLSS Cells | | | | | |
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Bell et al. 2001, Extended

Application Density Per Cell = PUR Density
Exposure Per Cell = Application Density Per Cell / Area of Cell

Exposure = Sum(Exposure Per Cell)

Rull et al. 2001, 2003
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Rull et al. 2001, 2003

PLSS/LU

PLSS ID -
LU Crop Type E M

=

PUR PLSS ID [ L] @ B
PLSS ID ——
> . W c
y Crop Typs N Crop Types
oo | e
PLSS ID x >

No Crops

Row | Chemical | Cell | Crop | Pounds | Acres Tier Fields Intersects
1 a [10]| A 25 300 3 0 0
2 c [00]| D 15 30 2 3 3
3 b [00]| B 10 100 1 2 1
4 a [00] | A 20 60 1 1 2
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Rull et al. 2001, 2003

Geographic

Point
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Pesticide
Exposures

Application Density Per Cell = PUR Density
Exposure Per Cell = Tiered Exposure

Exposure = Sum(Exposure Per Cell)
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Nuckols et al. 2007

Application Density Per Cell = PUR Density
Exposure Per Cell = Application Density Per Cell / LU polygon

Exposure = Sum(Exposure Per Cell)

&

Crop Tipes
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Generalization

¢_______________IEPE“‘E“EO“__I_IL“@&___>

Create Obtain Calculate Combine
Catchment Exposure Exposure Per Exposures
Area (b) Areas ([A]) Area ([e]) (E)
Areab( ExposedAreas [A] ( ExposedAreas [e] ( Exposure E (
Address a, Areaa, ExposureLayers [L] ExposedAreas [e]
CatchmentFunc f) ExposureLayers [L], DensityFunc f) CombineFunc )
MergeFunc f)
All Approaches Bell etal. (2001) | Belletal. 2001), All Approaches
Belletal. 2001) — ext,

p = Gecode(Address) [A] = Intersect(b, PLSS) Nuckols eral. <zno§)x E = Sum(le])
b = Buffer(p, radius)

Bell et al. (2001) - ext

[A] = Clip(b, PLSS)

[e] = PUR.density * [A].area |

Rull et al. (2001, 2003)

Rull etal. (2001, 2003)

[G] = Join(PLSS, LU)
[A] = Intersect(b,[G])

Nuckols et al. 2007)

a = getTierAres([A])
[e] = PUR.density * a

H [G] = Join(PLSS, LU)

g [A] = Clip(b,[G])

O

o | p= Gecode(Address) [G] = Join(PLSS, LU) a = GetTierAres([A]) E = DirSum(fe])
2 | b= WindRose(p) [C] = Join (WindLayer, [G]) d = DispersionModel(a)

= [A] = Clip([C]) [e] = PUR density * d
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Scalability

As all variables increase, so does the complexity:
— #subjects, #years, #chemicals, etc.

Need to be able to scale reliably
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Scalability — Processing Location

Bell et al. (2001): N=684
Rull et al. (2001, 2003): N=200
Nuckols et al. (2007): N=577

“This approach was too computationally
intensive fora simulation exercise involving
more than 77,000 parcels* (Ritz, pc 2007)

Spatial Processes Database Processes
Create Obtain Calculate Combine
Catchment Exposure Exposure Per — Exposures

Area (b) Areas ([A]) Area ([¢]) (B)

0 Il
Spatial Processes
Create Obtain Calculate Combine
Catchment Exposure [—> Exposure Per —>» Exposures
Area (b) Areas ([A]) Area ([e]) E)
b)




Scalability — Per-Subject Processing

Population

Hyoas ————

# people — P Population

N = #People * #Years

Select

Fyears ———

Subjects
Create Obtain Caleulate Combine
Catchment — Exposure [— ExposurePer —| Exposures
Area (b) Areas (A]) Area ([e]) ©)

# people —P

Bell et al. (2001): N=684
Rull et al. (2001, 2003): N=200 it (b B[ Byanr (3 By
Nuckols et al. (2007): N=577 —— = =

Prototype
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Prototype
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Summary

Many ways to estimate exposure depending on
— Data available
— Calculations used

By generalizing the process, we can build tools which
are:

— Automated

— Scalable to the sizes of populations needed

— Extensible as new data/calculations are developed




	PAPERS.pdf
	Environmental Public Health Tracking:Building a Sustainable, Geocoded, Standards-based National Network
	How do environmental hazards relate to health effects in America?
	Environmental Public Health Tracking: Background
	Tracking = Surveillance
	Our Mission
	Program Priorities
	Funded State/Local Programs
	Features of the National Environmental Public Health Tracking Network
	Features of the National Environmental Public Health Tracking Network (cont’d)
	Content
	Putting the Pieces Together
	GIS on the Tracking Network
	Geocoded Data
	Geospatial and Locational Referencing Subgroup (GLR)
	Rapid Inquiry Facility (RIF)
	Spatial OLAP Visualization and Analysis Tool
	The Big Picture
	Summary
	Contact Us
	TLenahan.pdf
	Northeast Ohio

	LSkog.pdf
	How can GIS Improve Epidemiological Work in Sweden?
	How can GIS Improve Epidemiological Work in Sweden?
	Why?
	Why?
	Dr Snow
	How?
	Seminar on GIS and Avian Flue
	Projects so far
	Smallpox Study
	GIS part of the study
	Demo
	Where to find geographic data?
	Presentation at different scales
	With and Without Countermeasures
	Interaction with Web Services
	When Simulation is Replaced by Reality
	Coming Events
	Thank you

	LMorgan.pdf
	An Empirical Study of the Power and Accuracy of Three Specific Cluster Tests
	Acknowledgements
	Study Purpose
	Motivation for Study
	Overview of Methods
	Overview of Methods (cont’d)
	Population Model A
	Overview of Methods (cont’d)
	Outcome Measures
	Outcome Measures (cont’d)
	Results
	Type I Error Rate Results
	Null Models
	Power Results
	Summary of the Power Results When Hot-Spot Clustering Only Was Present 
	Accuracy of the Tests to Determine True Cluster Location
	Specificity of the Local Moran’s I and the Local Tango Test Using Significance Alone
	SaTScanTM vs. the �Local Tango Test with Rank
	SaTScanTM vs. the �Local Tango Test with Rank (cont’d)
	Conclusions
	Future Work

	AVaidyanathan.pdf
	Mapping Housing Risk by Neighborhoods for Childhood Lead Poisoning Prevention City of Atlanta 2005May 21, 2007
	Objective
	Georgia Lead Testing Guidelines
	Focus on Neighborhood
	Methods: Neighborhood Risk
	Priority Testing Index
	Priority Testing Index
	Discussion
	Discussion
	Strengths and Limitations
	Next Steps
	Conclusion

	APerry.pdf
	County of San Diego�Health and Human Services Agency
	Outline
	What is Syndromic Surveillance?
	What is Syndromic Surveillance?
	What is Syndromic Surveillance?
	Frequency of GI Syndromic Signals by Day – Feb 12 – April 7, 2006
	Norovirus
	Methods
	Data
	Measuring Patterns of Spatial Clustering
	Measuring Patterns of Spatial Clustering
	Limitations
	Conclusions
	Moving Forward
	Thank You.

	MAl-Hamdan.pdf
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	HELIX_NASA_Workshop_May2007_slide.pdf
	Slide Number 1


	EDiNenno.pdf
	GIS_PublicHealth.pdf
	Using GIS to identify High Risk Areas: ��Developing Methods for the �National HIV Behavioral Surveillance System �among Hetero
	Presentation Overview
	National HIV Behavioral Surveillance �(NHBS)
	National HIV Behavioral Surveillance System (NHBS) Sites, 2006-2007
	Defining �Heterosexuals at Risk of HIV
	Developing “High Risk Areas” (HRA) Concept
	HRA Development: June – Sept 2005
	Developing High Risk Areas for NHBS-HET: Chicago Dept. of Public Health
	Lessons learned during HRA Development phase
	Lessons learned during HRA Development phase (con’t)
	Lessons learned during HRA Development phase (con’t)
	Lessons learned during HRA Development phase (con’t)
	The HRA Index
	HRA Index: SAS Output
	Next Steps
	Conclusions
	Acknowledgements

	GIS_Chicago.pdf
	Data
	Overlay Method
	Correlation Matrix�raw correlations�


	CWarden.pdf
	GIS & Cluster Analysis of Pediatric Injuries in a Fire District
	Slide Number 2
	Introduction
	Slide Number 4
	Slide Number 5
	Methods
	Methods: Variables 
	Methods: Analysis
	Slide Number 9
	Results
	Results
	Results
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Cluster Analysis (z-scores) 
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Summary
	Questions ?
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45

	IHurt_presentation.pdf
	Access to Safety Net Health Service Providers
	University of Redlands – MSGIS Program
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Access to Safety Net Health Service Providers:  Los Angeles County
	Acknowledgments	





