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Ovenrview

Proviae the hackareund on: the importance: of
pesticide exposure as an Issue In Wiscomnsin

Describe avallanle data and thelr relevance: to
Indicater develepment:

/ystrare\\NISCORSIN'S, approach to; explenng
pesticide exposure and risk estimates

Offerfuture research directions; Including
identifying the role ofi pesticides in priekity: health
endpoints (childheod! cancer)



Background

Agriculitural picture: ofi WWISCoRsIn

s \Wisconsin leads the: nation:

Snap heans, Cranberres, canning Beets, anad corn
for sllage

x Centrral Wisconsiin knewn! for Vegetanle
preduction

Thirdiin: the nation! fier carrets, potatees, sWeet
COrNn 10r Precessing), and green Peas, for Precessing

2 Al Integral part ofif WISCensinis econemy/.

12 percent off workforce relies on it directly for
their jolb



Background

\WWISCORSINICrops: (lanked greatest o) least:)

Corn

Soybeans

Sweet Corn (processing)
Potatoes

Snap Beans (processing)
Green Peas (processing)
Cranberries

Sweet Corn (fresh market)
Apples

Cabbage (fresh market)
Cucumbers (processing)
Carrots

Cabbage (processing)
Tart Cherries

Onions

Strawberries

Have acreage information for
top 6 crops -- comprising
99.2% of all crops grown in
the state



Background

Agriculiuralf pesticide expesure Is poetentially high

u \Wisconsin farmers own 16, millien acres off land —
A5 perncent off alllland infthe: state

PHIOrK reseailch hasi implicated agrculitral
PEsticide exposure with childneoed’ cancer
s Occupatienal and in-home pesticide use

s Res|dence on'a fiarm

Challenge:

n eUghra prRoHty aea I WISConsIn, data/measuies
eI PEStICIde; expesure: alie acking



EPHT Indicators

HAZARDS
Annual tons used
Pounds applied

Patterns of use In
agriculture, home, and
garden

Number of worker and
community complaints
about possible pesticide
exposure

Proportion of foods with
residual pesticide levels
that fail to meet safe
consumption regulations
and guidelines

EXPOSURE

95t percentile blood
and urine concentration
levels for biomarkers

HEALTH EFFECT

Incidence of pesticide-
related poisonings and
iliInesses in pesticide
workers

Number of non-
occupational pesticide-
related poisoning and
iliness

Number of pesticide-
related poisoning and
iliness in children



EPHT Indicators

\Want a nmechanism: to evaluate the potentiall o)
pesticide exposure in Wiscensin

x Inking hazard infermation) te persenal expoesure te
nealth eutcomes s the ultimate geal

IHOW. Can We move Bheyond the maiin corer hazard

Indicator we have terdevelep a community, rsk
SCore that can

x guide future data cellection

a examine potential relatienships with health outcemes
off Interest



EPHT Indicators in Wi

Levelld= Individual hazand ox healthroutcome
data presented by person, place; or time

s €.0. acres of' lanaused for corn productien

Level 2: Ceombined/integrated measures linking
Wo different tyjpes oii hazard/expoesure or health
euiceme — lack goed estimates off pepulation
expesure and/er dose

Level 3/— Combined hazard, exposure, and
nealth eutcome measures or Integrateadl risk=
related measures that identify: petential
populatien expesure levels anadl pepulation: sk
estimates



Availlable Data

IHealth outcome andl demographic Infermatien
m US Census
Population at sk (childheod cancer example)
s Cancer Registry
Childheed cancer Incidence
Crop! Infermation
s National Agricultural Statistics' Service
Crop Infiermation by county:
s \Wisconsin Agricultural Statistics Service

Crop Infiermation: acres planted,percent oii area applied,
average numier of: applications/year, rate of application
(based en sampled persenal Internview: surveys)

Agricultural chemical infermation
s Envirenmental Protection Agency: & Califiernia Prop: 65
Texicity/Carcinegenicity/Persistence
Identify the agricultural chiemicals off interest



Methods

Calculate population: at rske(childhoed
CanCer example)

s \Women ofi reproductive age
x Children; under the age of 18

Childheod cancer incidence



Population at Risk

Al Ly, 4}'#1.‘/

=
. -

L I
- "

B 0215712 - 0.243780
B 0.243781 - 0.269180
0.269181 - 0.290366

0.290367 - 0.327949
0.327950 - 0.417580

Percent Under 19 Percent Women
20-44



Population at Risk

Lymphatic

Childhood Cancer
Age Adjusted
1990-2000*

* Preliminary Data



Methods

x Natienal Agrcultural Statisticss Service (1996)
Crop) Infermation; By county,

x Wisconsin Agricultural Statisticss Service: (1996)
Agriculturalfchemical infermatien

PErcent off acreage applied, average numher of
applicatiens/year, rate of application

Based on persenal nterview: surveys (890 fiarms;
RR=799%0)



THE

Corn ‘ Soybeans Green_peas
I 1200 - 19400 I 900 - 6800 I 550 - 800
I 19401 - 48800 ,. I 6801 - 15200 N 301 - 1300
48801 - 77600 15201 - 27700 1301 - 2000
77601 - 125600 27701 - 46400 2001 - 3150
125601 - 211000 46401 - 82900 3151 - 5700
I No corn grown I o soybeans grown I No green peas grown

Potatoes Snap_beans Sweet_corn

I 1000 I 500 - 1250 I 500 - 1300

N 1001 - 1900 B 1251 - 2700 I 1301 - 2300
1901 - 2200 2701 - 4300 2301 - 4400
2201 - 15600 4301 - 6000 4401 - 8400
15601 - 25100 6001 - 14500 8401 - 14400

I o potatoes grown I No snap beans grown B o sweet corn grown



Totall Croeps by County

_rlf'_."g r
g 2ol

total _crop

- 3900 - 32700
- 32701 - 59200

59201 - 88800
88801 - 132500

132501 - 267250

- No crops grown



Methods

INarrew. list ofi pesticides

s Envirenmental Pretection Agency. — chiemicalsi evaluated fior
CarcinegenIc potential

112 Pesticides » 34 Pesticides

Classifiedl as possible, probakhble, likely, or suggestive evidence
off carcinegenicity.

Off the: 34 pesticides; 16 are applied te) the: six Crops of
Interest

a Envirenmental Protection Agency: & Callfiernia Prep. 65
Texicity/Carcinegenicity/Persistence
Identify’ the agriculturall chemicals of interest




Methods

CAS Number |Carcinogen

Herbicides

Acetochlor 34256-82-1 Likely to be carcinogenic to humans (high
doses), not likely to be carcinogenic to
humans (low doses)

Alachlor 15972-60-8 Likely to be carcinogenic to humans (high
doses), not likely to be carcinogenic to
humans (low doses)

Bromoxynil 1689-84-5 Group C- Possible Human Carcinogen

Cyanazine 21725-46-2 Group C- Possible Human Carcinogen

Dimenthenamid 87674-68-8 Group C- Possible Human Carcinogen

Linuron Group C- Possible Human Carcinogen

Metolachlor 51218-45-2 Group C- Possible Human Carcinogen

Pendimethalin 40487-42-1 Group C- Possible Human Carcinogen

Simazine 122-34-9 Group C- Possible Human Carcinogen

Fungicides

Dimethoate 60-51-5 Group C- Possible Human Carcinogen
Piperonyl butoxid 51-03-6 Group C- Possible Human Carcinogen
Pyrethrins* 8003-34-7 Suggestive evidence of carcinogenicity,

but not sufficient to assess human
carcinogenic potential

Maneb 12427-38-2 Group B2--Probable Human Carcinogen
Thiophanate-methyl 23564-05-8 Likely to be carcinogenic to Humans

Triphenyltin hydroxode |76-87-9 Group B2--Probable Human Carcinogen
Metam-sodium 137-42-8 Group B2--Probable Human Carcinogen




Methods

Compute county-level estimates of pesticider usage

% of area average e #.
Total acres receiving y  number of application
planted pesticide applications rate (Ibs/acre)
application per year

n AssUmes unifern distrpution of agricultural chemicals

[ested assumption With corn/seyneans; that have application
Infermation for five reporting districts in Wisconsin

m EOr each ofi 72 counties, there Is crop: Information| for
6/ oI 16 crops: (cemprising 99% of all crops)



I 3900 - 32700 B 3231 - 50892
BN 32701 - 59200 I 50893 - 110191

59201 - 88800 y 110192 - 181474
R posol -3 % s 181475 - 287396
132501 - 267250 287397 - 591626

I o crops Bl o pesticides applied

Total Crops Total Pesticides
(acres) (pounds)



231 - 2
B =231 - 5089 B 74103

I 50893 - 110191 B 104-133

110192 - 181474 1.34-1.51

= ...-' 181475 - 287396 152-1.86
287397 - 591626 1.87-10.56

B 0 pesticides applied I o crops planted

Total Pesticides Estimated Carcinogenic Pesticides
(pounds) (pounds per acre)



Methods

Integrate Infermatnon inte a hazamd Inaex:

Application Toxicity Persistence**
Rate X Score X Score

Risk Ranking=

Welght score by pepulation: at sk

*adapted from: Gunier, et al (2001); Valcke, et al (2005)

** will incorporate additional soil characteristics (e.g. adhesion, solubility)



Methods

Meving| beyoend acreage as a proxy: for expestire
(level 1" indicator) —

x Rate off application does net necessarily: match
acres: planted:or total pesticides applied

Meving teward geegrapnic Vamhaniit/in

carcinegenic pesticide application

(level 2 indicator)

Will-move te hazard score: that Incerporates
PEStICIde Informatien With' persistence: and
toXIcity -- appreximating risk



Challenges

Aggregatediinformation (pesticide application: rates
may: not e NeMBYENEBUS ACIOSS COURLIES

1 .. the poetential for ecolegic fallacy.

Data limited te agrculiurall, eutdeor chemical
application (e INdeer EXpPOSUre)

Lack: ecclipatienal expesure Infermatien In
Wiscensin

RoekuUst estimates of persistence: (and in wihat)
x What Is the hypothesized exposure route?



Strengths

Faking Indicator measures that are: readily
avallablerand dernving puklic healtirrisk
Estimates

s Integrating wWith ether data SeUKCES
s Stilll screening level, Bbut cans identify: key' gaps

x GUide future nypoethesis generaton

Arneas) off greater interest -- the: porerntia/ior RIgher
risk ofi exposure

Childhooal cancer example



Future Directions

Integrate Wil Cancer reperting| system

Developra rapidicase
ascertainment: method for childhood! cancers

o

CANCER

Home My Reports Documents Administration Log Out

Report - General and Child Information
Cortact Persan

Reporter Reporting Source
Submit Report

CANCER

Diagnosis

Address and Phone




Future Directions

IHespitals enter data

Patient name
DEmographics
Current address
a Critical for expoesure assignment
Contact Infermaton
[DIagnosIs

Data relayed tertracking datalnase

Database is secure with role-based access

Data aggregated fior all hespitals in; state

IHospitals can use to compare selves to state
PUkhic Healtnrcan Use el fioliow=hack: & fititHier analy/sis



Future Directions

Meving beyond ecelogic data

x Follow=hack: studies wWithr chlldiheod cancer
x Linked birth/cancer registry/ records

s Geecoding patient address

a [fhe petential for studies Inceporatng persenal
INtERVIEWS
Allews' for the examination: of: covariates

Best Infermation availakle ansent biemonitenng
IRfiermation



s Integrating; satellite daita

| fomorlmru Satellite Wit
USage! Inormaton to get
| SENSE. OIf UNGEN= Or

OVEr-reporting

QL)

s Croplanaraatal layer
=150 % 50" meter reselution

S Adaitionall crops; pPossinie

5 EXPIOrng Well Water
contamination

5 Incorporating otner neaitn

putcome de;[ase'ts

= €.0. poison control center aata



Conclusions

Project demonstrates, linkage pessinilities
Incorporates GIS technology’ to examine: tren@s

Still sereening levell, but can identify geegraphic areas of
particular interest for future data collection! effierts/in depth
analy/ses

Strengtns:

x The anility te identiiy: key: gaps wiiere additional
Infermation Isineedead

x [The anility ter guide future hypethesis generation
n [Theability terguide pelicy: management decisiens

s Puts envirenmental monitoring data in a public health
context



	Incorporating Environmental Public Health Indicators into Cumulative Risk Scores to Track the Disparate Burden of Pesticide Ex
	Overview
	Background
	Background
	Background
	EPHT Indicators
	EPHT Indicators
	EPHT Indicators in WI
	Available Data
	Methods
	Population at Risk
	Population at Risk
	Methods
	Methods
	Methods
	Methods
	Methods
	Methods
	Challenges
	Strengths
	Future Directions
	Future Directions
	Future Directions
	Future Directions
	Conclusions

