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Environmental Health TrackingEnvironmental Health Tracking

•• PurposesPurposes
•• Historical development Historical development 
•• Keys to effectivenessKeys to effectiveness
•• ObstaclesObstacles
•• Relationship to researchRelationship to research
•• Consumers of EHT informationConsumers of EHT information
•• Public health empowermentPublic health empowerment



PurposesPurposes
(Hertz(Hertz--PicciottoPicciotto))

•• Understand current state and trendsUnderstand current state and trends
… plan… plan

•• Predict future hazards and diseasePredict future hazards and disease
… develop policy… develop policy

•• Learn about etiologyLearn about etiology
… devise intervention & prevention… devise intervention & prevention



Purposes: Purposes: 
Pew Charitable Trust CommissionPew Charitable Trust Commission

•• To facilitate examination of the relationship To facilitate examination of the relationship 
between environmental and diseasebetween environmental and disease

•• To guide intervention and prevention To guide intervention and prevention 
strategiesstrategies

Pew Charitable Trusts, 1999



Purposes:Purposes:
Centers for Disease ControlCenters for Disease Control

•• Link information on environmentally related Link information on environmentally related 
diseases, human exposures, and environmental diseases, human exposures, and environmental 
hazards                                                    hazards                                                    

•• Detect epidemics or clustersDetect epidemics or clusters

•• Document distribution and estimate magnitude of Document distribution and estimate magnitude of 
a health effecta health effect

•• Evaluate interventionsEvaluate interventions

•• Facilitate planningFacilitate planning

McGeehin et al 2004



Purposes:Purposes:
California SB 702 Expert Working GroupCalifornia SB 702 Expert Working Group

•• To guide prevention through exposure/hazard To guide prevention through exposure/hazard 
trackingtracking

•• To identify time trends in health outcomes by To identify time trends in health outcomes by 
subpopulation and geography subpopulation and geography 

•• To support research by developing linkage To support research by developing linkage 
between exposure and health informationbetween exposure and health information

•• To inform policies for disease prevention and To inform policies for disease prevention and 
environmental protectionenvironmental protection

•• To provide access to information on To provide access to information on 
environmental healthenvironmental health

California Policy Research Center, 2004



Environmental Health Tracking: Environmental Health Tracking: 
definitions, historical rootsdefinitions, historical roots

•• What is it?What is it?
•• Where and when did it all begin?Where and when did it all begin?



Definition:Definition:
Surveillance, Monitoring, TrackingSurveillance, Monitoring, Tracking

•• CollectionCollection
•• IntegrationIntegration
•• AnalysisAnalysis
•• InterpretationInterpretation
•• DisseminationDissemination

……of data on hazards, exposure, and health of of data on hazards, exposure, and health of 
populationspopulations
…with special reference to patterns in time and …with special reference to patterns in time and 
geographygeography



The 17th Century





The 18The 18thth CenturyCentury

•• Late 1700’s, measures to improve the Late 1700’s, measures to improve the 
death registration death registration 

•• HaygarthHaygarth observed (1773) more people observed (1773) more people 
aged 10aged 10--50 died from ‘consumption’ (TB) 50 died from ‘consumption’ (TB) 
than all other causes combinedthan all other causes combined

•• Birth registration also introducedBirth registration also introduced















Farr was rightFarr was right
•• Late 1800’s, Census data combined with Late 1800’s, Census data combined with 

vital statistics datavital statistics data
•• London Epidemiologic Society; Statistical London Epidemiologic Society; Statistical 

Society; Actuarial SocietySociety; Actuarial Society
•• LifeLife--tables, life expectancy, age tables, life expectancy, age 

adjustmentadjustment

Vital Statistics: 
pillar of public health surveillance



Into the 20Into the 20thth Century…Century…

(…but still before the era of personal computers)(…but still before the era of personal computers)

Mapping of chronic diseasesMapping of chronic diseases









National Cancer Institute StrategyNational Cancer Institute Strategy

•• Maps of diseaseMaps of disease

•• Linkage to spatial distribution of industriesLinkage to spatial distribution of industries

•• Ecologic correlation: disease rate vs. a proxy for Ecologic correlation: disease rate vs. a proxy for 
exposure* exposure* (proportion of population employed in industry)(proportion of population employed in industry)

•• Followed by death certificate review to collect Followed by death certificate review to collect 
individualindividual--level data (occupation, e.g.) level data (occupation, e.g.) 

•• Followed by caseFollowed by case--control study to improve on control study to improve on 
exposure assessment and collect covariate infoexposure assessment and collect covariate info



SuccessesSuccesses
•• Nasal cancer and furniture makingNasal cancer and furniture making

((BrintonBrinton et al 1977) et al 1977) 
•• Bladder cancer and chemical industriesBladder cancer and chemical industries

(Hoover et al 1975)(Hoover et al 1975)
•• Lung cancer and petrochemical factoriesLung cancer and petrochemical factories

(Blot & (Blot & FraumeniFraumeni 1976) 1976) 
•• Oral cancer and snuff use Oral cancer and snuff use 

(Blot & (Blot & FraumeniFraumeni 1977)1977)

Contribution of surveillance to research

GIS has revolutionized mapping & overlay processes



Usefulness/Validity of Ecologic DataUsefulness/Validity of Ecologic Data

•• Exposure is relatively homogeneous within Exposure is relatively homogeneous within 
unit of aggregationunit of aggregation

•• Covariate data are meaningful at the Covariate data are meaningful at the 
‘group’ level ‘group’ level 
[Aggregation can occur over time, or over [Aggregation can occur over time, or over 
space, or both]space, or both]

Morgenstern 1997



New Opportunities for New Opportunities for 
Environmental Health TrackingEnvironmental Health Tracking

•• Distinguished 3 types of relevant dataDistinguished 3 types of relevant data
–– Hazard (what is in the environment)Hazard (what is in the environment)
–– Exposure (extent of human contact with Exposure (extent of human contact with 

hazards)hazards)
–– Health outcomes (disease, disability, Health outcomes (disease, disability, 

developmental deficits)developmental deficits)

•• Catalogued a wide variety of databasesCatalogued a wide variety of databases

Thacker et al, AJPH 1996



Elements of an “Ideal” Elements of an “Ideal” 
Environmental Health Tracking SystemEnvironmental Health Tracking System
•• High quality mortality & morbidity data, with residence High quality mortality & morbidity data, with residence 

informationinformation

•• Updated population data, with Updated population data, with sociodemographicsociodemographic info info 
((intercensalintercensal adjustments for migration, etc.)adjustments for migration, etc.)

•• Exposure data bases, enhanced by modeling where Exposure data bases, enhanced by modeling where 
appropriate, covering emissions and ambient appropriate, covering emissions and ambient 
concentrations, temporally relevantconcentrations, temporally relevant

•• Geographic linkage among these types of data, where Geographic linkage among these types of data, where 
boundaries have been harmonizedboundaries have been harmonized

•• Fine enough resolution to enable evaluation of localized Fine enough resolution to enable evaluation of localized 
exposuresexposures

Hertz-Picciotto, AJPH 1996



Additional ElementsAdditional Elements

•• Exposure data from Exposure data from biomonitoringbiomonitoring
•• Tools for linkage, and for descriptive and Tools for linkage, and for descriptive and 

small area analysessmall area analyses
•• Tools for disseminationTools for dissemination
•• Support for public health actionSupport for public health action

McGeehin et al 2004



The Time is Ripe?The Time is Ripe?

•• IOM Reports, 1988, 2003IOM Reports, 1988, 2003
•• Pew Charitable Trusts CommissionPew Charitable Trusts Commission
•• CDC launch of EHTPCDC launch of EHTP
•• Aftermath of 9/11: need for public health Aftermath of 9/11: need for public health 

infrastructureinfrastructure



Obstacles to Effective Obstacles to Effective 
Environmental Health TrackingEnvironmental Health Tracking

•• Fragmentary nature of exposure databasesFragmentary nature of exposure databases

•• Incomplete ascertainment for some diseases (diabetes or Incomplete ascertainment for some diseases (diabetes or 
neurodevelopmentalneurodevelopmental disorders such as ADHD, autism)disorders such as ADHD, autism)

•• Data not available for small areasData not available for small areas

•• Different geographic units for exposures, health Different geographic units for exposures, health 
outcomes and covariatesoutcomes and covariates

•• NonNon--standardized data collection on exposures, standardized data collection on exposures, 
behaviors, and some health outcomesbehaviors, and some health outcomes

•• NonNon--homogeneity within geographic areashomogeneity within geographic areas
⇒⇒ ecologic analysis can be misleadingecologic analysis can be misleading

Hertz-Picciotto, AJPH 1996



Candidate Diseases for Candidate Diseases for 
Environmental Health Tracking: Environmental Health Tracking: 

The California SB 702 Expert Working Group ReportThe California SB 702 Expert Working Group Report

•• Respiratory: asthma, COPDRespiratory: asthma, COPD
•• Reproductive OutcomesReproductive Outcomes
•• CancerCancer
•• DermatitisDermatitis
•• Developmental: autism, learning impairmentDevelopmental: autism, learning impairment
•• DiabetesDiabetes
•• Cardiovascular DiseaseCardiovascular Disease
•• Autoimmune Diseases: lupus, multiple sclerosisAutoimmune Diseases: lupus, multiple sclerosis
•• Kidney DiseaseKidney Disease
•• Neurological Diseases: Alzheimer’s, Parkinson’s, Lead poisoningNeurological Diseases: Alzheimer’s, Parkinson’s, Lead poisoning
•• Potential Environmentally Related Diseases: multiple chemical Potential Environmentally Related Diseases: multiple chemical 

sensitivity, chronic fatigue syndromesensitivity, chronic fatigue syndrome







Characteristics of Health Tracking Database:Characteristics of Health Tracking Database:
The California SB 702 Expert Working Group ReportThe California SB 702 Expert Working Group Report

•• Unique Unique dxdx code for health outcomecode for health outcome
•• Name or unique identifier to link between databasesName or unique identifier to link between databases
•• GenderGender
•• Date of birthDate of birth
•• Date of Date of dxdx
•• Race/ethnicityRace/ethnicity
•• Residence address, or latitude/longitudeResidence address, or latitude/longitude
•• Occupational Occupational hxhx
•• School name and locationSchool name and location
•• Smoking history Smoking history 



Characteristics of Exposure Tracking Characteristics of Exposure Tracking 
Database (additional items):Database (additional items):

The California SB 702 Expert Working Group ReportThe California SB 702 Expert Working Group Report

•• Name or unique identifier to link between databasesName or unique identifier to link between databases
•• SociodemographicsSociodemographics (gender, date of birth, etc.)(gender, date of birth, etc.)
•• Residence Residence hxhx
•• School name and locationSchool name and location
•• Smoking history Smoking history 
•• Level of contaminant, including unitsLevel of contaminant, including units
•• Routine or continuous monitoring dataRoutine or continuous monitoring data
•• Statewide geographic coverage of exposure or set of Statewide geographic coverage of exposure or set of 

samples representative of statesamples representative of state
•• Pathway and/or route of exposurePathway and/or route of exposure



Data Collection:
disease registries; hospital dx & discharge data; 
medication and env exposure databases; 
market basket & food consumption survey 
data; hazard info

Etiologic Research:
individual-level studies, cases from 
registries and/or exposure 
assessment from tracking systems

Tracking Systems: 
linkage across databases, 
integration, and mapping

Public Health Action:
policy, intervention, prevention program



What is the Link What is the Link 
Between Tracking and Research?Between Tracking and Research?

•• CDC: Not part of tracking per se, but essential to its CDC: Not part of tracking per se, but essential to its 
usefulnessusefulness

•• California workgroup: Essential part California workgroup: Essential part 
•• Research can Research can 

–– Highlight how to improve tracking systemsHighlight how to improve tracking systems
–– Extend results to individualExtend results to individual--level studies level studies 
–– Develop methods for rigorous analysisDevelop methods for rigorous analysis

•• Tracking canTracking can
–– Identify where exposures are high, where disease rates are high Identify where exposures are high, where disease rates are high 

or increasingor increasing
–– Generate hypothesesGenerate hypotheses

Valid conclusions about etiology are essential for 
planning prevention and intervention efforts



Who’s Involved?Who’s Involved?

Private Sector
Industries, hospitals, environmental advocacy 

organizations, consultant firms

Government
National, state, local, regional, 
CDC, EPA, FDA, NOAA, NASA 

Academia

Audience: Politician, Public, Physician



Message to Politicians: Costs of Message to Politicians: Costs of 
Environmentally Related DiseaseEnvironmentally Related Disease

•• Gather quantitative information on disease Gather quantitative information on disease 
burdenburden

•• Combined with costs of diseaseCombined with costs of disease
•• Audience: policy makersAudience: policy makers
•• Highlight cost savings by policies that Highlight cost savings by policies that 

reduce exposure (and hence disease)reduce exposure (and hence disease)
•• Protecting health, preventing disease Protecting health, preventing disease isis

costcost--effectiveeffective



Message to PublicMessage to Public

•• Understand risksUnderstand risks
•• Provide quantitative information on which Provide quantitative information on which 

environmental factors are most dangerousenvironmental factors are most dangerous
•• Distinguish worrisome from innocuous exposures Distinguish worrisome from innocuous exposures 
•• Disseminate information on how to reduce Disseminate information on how to reduce 

exposuresexposures
•• Educate publicEducate public



Finally….Finally….
•• Current plans for EHT focuses on nonCurrent plans for EHT focuses on non--infectious infectious 

disease onlydisease only
•• Global climate change:Global climate change:
•• Implications for land useImplications for land use
•• Increase in extreme weather events: Increase in extreme weather events: 

heat waves in Europeheat waves in Europe
precipitation in Los Angelesprecipitation in Los Angeles

•• WaterborneWaterborne--disease outbreaks due to heavy disease outbreaks due to heavy 
rainfall (1948rainfall (1948--1994)1994)

•• Infectious disease surveillance needs to be Infectious disease surveillance needs to be 
linked to EHT… and soon!linked to EHT… and soon!





•• Turning point in environmental health?Turning point in environmental health?
•• Building infrastructureBuilding infrastructure

•• Opportunities for new partnershipsOpportunities for new partnerships
•• Link between tracking and researchLink between tracking and research
•• Cannot forget infectious diseases Cannot forget infectious diseases 



•• Thank you!Thank you!
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