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EPA s currently reviewing the National Ambient Air Quality StandardgNAAQS) for
particulatematter,which werelastrevisedin 2006. EPA’s 2006 revisionsto the standards
failed to lower the annualaveragestandardor fine particles despiterecommendations
from their independenscienceadvisorsto do sa EPA alsorevokedthe annualaverage
standardfor coarseparticles,weakeningthe nation’s ability to protectpubic health.

Severalrecentstudieshaveaddedto the understandingf the effectsof chronic exposures
to low concentrationsof particulatepollution. Theseinclude an Americanandseveral
Europeancohortstudieswhich follow afixed populationovertime, andan Americancase
control studylooking at effectschronic exposureo traffic pollution on heartattacks.

This annotatedbibliographyincludesresearchighlights from studiespublishedbetween
late 2006t0 early 2008 aswell asseveralearlier studiesthat were not consideredn the
2006revisions It is notintendedto be comprehensive.

Respiratory Effects
Long-term Improvement in Air Quality Benefits Lung Function

It is normalfor lung function to declinewith age,but otherfactors,notably smoking,can
acceleratehe decline. Researchshowsthat cessationof smokingcanreducethe declinein
lung function, but the effect of reductionsin air pollution on lung function hasnot been
studiedin adults. This is thefirst studyto explorewhetheradeclinein air pollution over
time canattenuatehis decline.

This prospectivestudy of 9,600 Swissadults 18 to 60 yearsold included measurementsf
severalmeasure®f lung function at baselineand 11 yearslater. PM;o concentrations
declinedoverthis sameperiod. Researcherseported:

“Our data showthat improvemenin air quality mayslow the annualrate of decline
in lung functionin adulthood. Thefinding suggestsghat importantchangesn the
rate of declinein pulmonaryfunction occur acrossthe range of exposureseenin
Switzerland whereparticle concentrationsare relatively low.”

The strongesteneficial effectsof areductionin PM;o werein the small airways. In its
2006revisionsto the National Air Quality StandardsEPA revokedthe annualaverage
P My, standardof 50 pg/m®. The studyauthorssuggesthat
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“further reductionsin thesestandardsare likely to improve pulmonaryhealth”

“Our findings provide further supportfor a causalrole of exposureto air pollution
in respiratory health,” concludethe researchers:‘Relatively small reductionsin
exposureto PM;o havemeasurablebenefitsfor lung function, suggestinghat a
declinein air pollution, evenfrom low levels,mayhavepositive consequencefor
public health”

In anaccompanyingeditorial, New York University Schoolof Medicine ProfessomMorton
Lippmann, notesthat the rate of lung function declinewith ageis awell-established
predictor of longevity. He finds thatthis studyis significant becausehe declinein lung
function waslinear evenat quite low concentrationssuggestinghatthe currentU.S. EPA
andWorld Health Organizationannualaveragestandardsare not protectiveagainstsuch
lossesin lung function.

DownsSH, SchindlerC, Liu L-JS,Keidel D, BayerOglesbyL, Brutsche MH, GerbaseMW, Keller R,
Kinzli N, LeuenbergeP, ProbstHenschNM, TschoppJ-M, Zellweger J-P, RochatT, Schwatz J,
AckermannLiebrich U, SAPALDIA Team.ReducedExposureto PM;q and AttenuatedAge-RelatedDecline
in Lung Function.N Engl J Med 2007: 357:23382347.

LippmannM. Health effectsof airborneparticulatematter.N Engl J Med 2007;357:2395-2397.

Long-Term Exposure to Air Pollution Increasesthe Risk of Developing COPD

This studyinvolving a cohortof 4,800 55-yearold womenin the Rhine-Ruhr Basin of
Germany focusedon the impact of long-term exposuresf nitrogendioxide, PM;o, and
traffic on lung function andexacerbatiorof chronic obstructivepulmonarydisease
(COPD). The prevalenceof COPD andlung function declineswere affectedmoststrongly
by long-term exposureto PM;, andtraffic relatedexposure.A 7 pg/m® changein five-year
meansof PM;o wasassociatedvith a 33 percentincreasen the prevalenceof COPD, as
definedby lung function.

“Theresultsof this studysuggesthat long-term exposureto air pollution from
PMjo, NO,, andliving neara major road mightincreasetherisk of developing
COPD and can havea detrimentaleffecton lung function,” concludestudyauthors.

This Germanstudyis significant becausen 2006, EPA revokedthe annualaverage
standard(of 50 pg/m®) for PMyo. Annual meanconcentrationf PMyg in this study were
44 pg/m®.

SchikowskiT, Sugiri D, RanftU, GehringU, Heinrich J, WichmannH-E, Krdmer U. Long-term air pollution
exposureandliving closeto busyroadsareassociatedvith COPDin women.RespiratoryResearchi2005;
6:152-161.

Prolonged Exposure to Fine Particles IncreasesOdds of Severelnfant Bronchiolitis
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Bronchiolitis is a seriousrespiratoryinfection that affectsinfantsandyoungbabies. It
occurswhenthe smalestairwaysin the lungs,the bronchioles,becomeinflamed and
infected,leadingto a build-up of mucus. This reduceghe amountof air enteringthe lungs
andmakesit hardfor the child to breathe. Prematurebabies thoseborn with lung or heart
diseagsandthosewith weakenedmmunesystemsareat greatestisk. More severecases
requirehospitalization. A high percentageof infantswho are hospitalizedwith
bronchiolitis eventuallydevelopchronic respiratorysymptomssuchasrecurrentwheezing
andasthma.

This studyexaminedthe recordsof 18,600infantswho were hospitalizedfor bronchiolitis
between1995-2000in the South Coast Air Basin of California .

Exposuredo avariety of gaseougollutantswere assessedSubchronicexposuresvere
definedasthosethat occurredthe month prior to hospitalization,andchronic exposures
representedneanlifetime exposuredasedon ambientmonitoring datanearthe baby’s
homes.

TAEBLE 2. Distribution of daily air pollution measures among infants hospitalized for bronchiolitis and
their matched controls, South Coast Air Basin, California, 1995-2000

/ Percentile [
Pollutant and Minimum Maximum®  Mean Interquartile

exposure window 25%  B0%  75%  90% range

Fine particulate matter
(PMz.st) (ng/m” %

Chronic ] 19 23 29 36 111 25 10

Subchronicy 6 19 23 29 36 111 25 10
Nitrogen dioxide (ppbt J#

Chronic 12 51 58 67 78 204 60 16

Subchronic 12 50 57 65 75 152 59 15
Ozone (ppb)**

Chronic 2 15 22 29 aa 96 23 14

Subchronic 2 15 22 29 38 96 23 14
Carbon monoxide (ppbi$

Chronic 120 1,180 1630 2130 2.880 8,300 1,770 960

Subchronic 130 1170 1610 2,080 2750 5,070 1,720 910

* The regulatory levels for these pollutants under US National Ambient Air Quality Standards (29) are as follows:
PM, - annual average, 15 pg/m®; nitrogen dioxide annual average, 53 ppb; ozone 8-hour average, 80 ppb; and
carbon monoxide 8-hour average, 9,000 ppb.

1 PMz 5, particulate matter <2.5 pm in asrodynamic diameter; ppb, parts per billion.

F 24-hour daily average.

§ Lifetime monthly average from birth, referenced to the case's hospitalization date.

T Average for the 30 days preceding the case’s hospitalization date, excluding measures made during the acute
exposure period (i.e., the most proximal 9 days).

# 1-hour daily maximum.

#* 8-hour daily average maximum.

Mean concentrationof PM, s (both chronic and subchronicexposures)n this studywere
25 ug/m?, abovethe currentannualaveragestandardof 15 pg/m®, but below the daily
standardof 35 ug/m®. Theseexposurego fine particlesweresignificantly associatedwith
anincreaserisk of bronchiolitis in infants. For each10 pg/m?® increasein PM, s, the risk of
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hospitalizationincreasecapproximately9 percent. None of the other pollutantsstudied
(including ozone,nitrogendioxide, andcarbonmonoxide)demonstratedn increasedisk.

“This studyaddsto the evidenceof adverseeffectsof fine particulate matter, even
at levelsbelow current regulatory limits,” concludethe authors. “Infantswho are
exposedo relatively higher levelsof particulate matter over a period of weeksto
monthsare morelikely to developbronchiolitis severeenoughto warrant
hospitalization”

“Our studysuggestghat infant bronchiolitis maybe addedto the list of adverse
effectsof ambientair pollution and that reducingexposureto fine particulate
matter maybe a viable strategyfor reducingthe burdenof this diseasée’

Karr C, Lumley T, SchreuderA, Davis R, LarsonT, Ritz B, KaufmanJ. Effects of Subchronicand Chronic
Exposureto Ambient Air Pollutantson Infant Bronchiolitis. AmJ Epidem2007;165:553556.

Chronic Exposure to Air Pollution from Traffic Impairs Lung Function in Adults

ThelargestU.S. studyto dateof chronic exposureto traffic reportsthatwomenliving close
to busyroadshaveimpairedlung function. This crosssectionalinvestigationof over
15,000middle-agedmenandwomenenrolledin the “At herosclerosigRisk in
Communities” study collectedstandardoulmonaryfunction measurementandused
distanceto major roadsandtraffic densityasmeasure®f traffic.

The four communitiesstudiedwere: Forsyth County, NC, Jackson MS, northwest
suburbs of Minneapolis, MN, and Washington County, MD . The studycontrolled for
potential confounderssuchassocioeconomidactorsandsmoking. Womenliving within
150 metersof major roads,a simpleindex of long-term exposureto air pollution, had
modestlyreducedung capacitycomparedo thoseliving further away. The magnitudeof
the observedassociationwassimilar to reportedeffectsof outdoorair pollution andsmaller
thaneffectsof smokingor secondhangmoke. Therewasno significant effect of traffic
densityor distanceto major roadson lung function in men.

“Theseresultsaddto growing evidencethat chronic exposureto traffic relatedair
pollution mayadverselyaffectrespiratory health,” concludethe researchers.

Kan H, HeissG, RoseKM, Whitsel E, LurmannF, London SJ.Traffic exposureandlung function in adults:
the AtherosclerosisRisk in Communitiesstudy. Thorax2007;62:873879.

Kids Who Live Near Busy Streets May Have More Asthma and Allergies

A prospectivebirth cohortstudy in Munich, Germany hasreportedthatlong-term
exposureto traffic-relatedair pollutantsis associatedvith increasedisk of asthmatic
bronchitis, hay fever, eczemaandallergic sensitization. Children were assessedt 4 and6
yearsof age.
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Various measure®f long-term exposureo air pollutantsincluding PM, s andnitrogen
dioxide wereincludedin the analysis,aswasdistanceto nearesimain road.

Investigatorsreportedincreasedisk of allergic diseasen childrenliving closerthan50
metersto a busyroad,with effectsdecliningin childrenthatlived further away. The
findings suggestaccordingto the authors,that this proximity to traffic increasesherisk
for sensitizationto pollen andcould provide evidencefor the impact of pallen interacting
with air pollution on the humanimmuneresponse.

“This studyprovidesstrongevidencefor increasedrisk of atopic diseasesand
allergic sensitzationwhenchildren are exposedo ambientparticulate matter,”
concludetheresearchers.

MorgensternV, ZutavernA, CyrusJ, Brokow |, Koletzko S, Kramer U, BehrendtH, HerbarthO, von Berg
A, BauerCP, WichmagnnH-E, Heinrich J, for the GINI Study Groupandthe LISA StudyGroup.Atopic
DiseasesAllergic Sensitizationand Exposureto Traffic-relatedAir Pollutionin Children. AmJ RespirCrit
Care Med 2008;177:1331-1337.

Air Pollution ExacerbatesCystic Fibrosis

This is thefirst studyto investigatethe impactof air pollutantson cystic fibrosis patients.
Cysticfibrosisis anlifelong, hereditarydiseasehatis the secondmostcommoninherited
disorderoccurringin childhoodin the United States pehindsickle cell anemia.As the
diseaseprogressest is characterizedy chronic andrecurrentlung infections,
inflammation, andalossof lung function overtime. Cysticfibrosis resultsin shortened
life expectancy.

Investigatorsat the University of Washingtonfollowed a cohortof morethan11,000
patientsolder than 6 yearsof ageenrolledin the Cystic FibrosisFoundationNational
PatientRegistryfor which medicalinformation wasavailable. Exposuresvereassessed
basedon air quality monitors correlatedwith the patients’homezip codes. After
controlling for confoundersannualaverageexposureto PM;o, PM, 5 andozonewas
associatedvith anincreasedisk of pulmonaryexacerbations.The associationvas most
pronouncedor patientswho experiencedwo or more exacerbationgperyear. PM, swas
alsoassociatedvith a significantlossin lung function. Researcherspeculatehatthe
declinein lung function may be dueto chronic exposureto air pollutants,which may be
partof the causalpathwayin the worseningprognosisof cystic fibrosis.

Researchersoncluded:
“Exposure to ambientPM;o, PM, s and 0zonemayincreasetherisk for pulmonary

exacerbationsand increasethe rate of changein lung functionin the CF [cystic
fibrosis] population. Ambientair pollution mayalsoimpactsurvival.”
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Goss,C.H., Newsom,S.A., Schildcrout,J.S.,Sheppardl., andKaufman,J.D. Effect of Ambient Air
Pollution on PulmonaryExacerbationsand Lung Functionin Cystic Fibrosis.AmJ RespirCrit Care Med.
2004:169:816-821.

Chronic Exposure to Urban Particles Affects Mouse Lung Development

Epidemiologic studieshaveshownthat chronic exposureto traffic-relatedparticulate
matterhasadverseeffectson children’s lung growth. This toxicology studyexaminedthe
effectsof urbanparticulatematteron lung developmenin laboratorymice.

Mice were placedin two opentop chamberdfiltered andunfiltered) placed20 metersfrom
aheavily trafficked streetin SdoPaulo,Brazil for a period of 8 months. The filtered
chamberandsignificantly lower concentrationof PM,s. Thelungswere analyzedfor
surfaceto volumeratio, a measureof the alveolization,andtestedfor the volume of air
breathedn andout. The studyfound that mice exposedo traffic-relatedparticulatematter
in the pre- and postnatalperiod developsignificant alteratiors of the alveolarstructureand
lung elasticproperties reinforcing the hypothesishat traffic-relatedpollution adversely
impactslung growth.

“Our findingsthat mice developsignificant alterations of alveolar structureand
elastic propertiesreinforce the hypothesighat urban levelsof pollution may
adverselyimpactlung growth. In addition, our resultssuggesthat at ambient
levels,intrauterine and postnatalexposureavesynergicadverseeffectson lung
growth.”

The studyis thefirst to focus on the effect of chronic exposureto PM on mouselung
developmentgiving biologic plausibility to earlier epidemiologicstudiesshowingadverse
effectsof PM on lung growth of children.

MauadT, RodriguezFerreiraRivero DH, Carvalhode Oliveira R, et al. Chronic Exposureto Ambient Levels
of Urban ParticlesAffects MouselLung Development AmJ RespirCrit Care Med 2008;178:721-728.

Cardiovascular Impacts

Risk of Fatal and Nonfatal Cardiovascular Eventsin Women Increasesat Annual
Average Concentrations Below Current Standard

Using datafrom the Women’sHealth Initiative (WHI), an observationaktudy of
cardiovasculadiseasan 66,000womenin 36 U.S. cities, reseachersdemonstratedhat
femaleresidentsof cities andneighborhoodswith higherlevelsof fine particulatematter
experiencehigherratesof deathandinfirmity from heartdiseaseandstrokesthanresidents
of cleanercities.
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Medical recordswerereviewed for indications of deathfrom coronaryheartdiseaseor
stroke,andfor bypasssurgery,heartattackandnon-fatal strokes. The womenwere ages
50to 79 whenenrolledin the studyandhadno prior history of heartdisease. They were
followed for six years. Air pollution concentrationsvere basedon the monitor nearest
eachwoman’sresidence.

This studyis significant becauset is one of thefirst to rely on direct measurementsf fine
particle concentrations.Annual averageP M, 5 concentrations/aried from 3.4 to 28.3
ng/m°, with ameanconcentrationof 13.4pg/m>. Increasedexposureto PM, s was
associatedvith increasedisk of stroke,heartproblems,anddeathfrom heartdisease.
Adjustmentfor otherpollutantsdid not alter the findings for PM, s.

Thefigure below illustrateshow the risk of deathrose asthe concentrationof the
pollutant increasedrelativeto areferencevalueof 11 pg/m®. The currentannualaverag
standardfor PMys is 15 pg/m°.
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Figure 1. Level of Exposure to Fine Particulate Matter and the Risk of Death from Cardiovascular Causes in Women.

The graphs demonstrate the observed relationship between the risk of death from cardiovascular disease and the level of particulate
matter of less than 2.5 ym in aerodynamic diameter (PM, ), including both definite and possible deaths from coronary heart disease
or cerebrovascular disease. Panel A shows the overall relationship between the PM, ; level and death, Panel B the effects between met-
ropolitan areas, and Panel C the effects within metropolitan areas, with an indicator variable used to adjust for each city. These results
suggest a generally linear relationship between exposure and risk, though the 95% confidence intervals (shaded areas) are wide at the
extremes of exposure. Risk is depicted in comparison with a reference value of 11 jig per cubic meter. The histogram in each panel illus-
trates the density of exposure distribution for air pollution. All estimates are adjusted for age, race or ethnic group, educational level,
household income, smoking status, systolic blood pressure, body-mass index, and presence or absence of a history of diabetes, hyper-
tension, or hypercholesterolemnia.

Researchersoncludedthat

“Our studyprovidesevidenceof the associationbetweerlong-term exposureto air
pollution andtheincidenceof cardiovasculardisease.Our studyconfirmsprevious
reports and indicatesthat the magnitudeof health effectsmaybe larger than
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previouslyrecognized. Theseresultssuggesthat effortsto limit long-term
exposureto fine particulate pollution are warranted”

Writing in anaccompanyingeditorial, Dr. DouglasW. Dockery of the Harvard School of
Public HealthandDr. PeterH. Stoneof the HarvardMedical Schoolnotethatthis study
establishech strongerstatisticalassociatiorbetweenfine particulateair pollution anddeath
from coronaryheartdisease¢hanfoundin earlier studies. The WHI studyreporteda 76
percentincreasedisk of deathfrom cardiovasculadiseaseor everyincreaseof 10 pg/m®
in the meanPM; 5 concentrationascomparedo a 12 percentincreasereportedin the
American CancerSocietycohortstudy. Referringto EPA’s lastreview of the NAA QS for
particulatematter, they note:

“Unfortunatelyfor public health,the EPA failed to follow the recommendatiorof
its scienceadvisorsand reducethe long-term standardfor fine particles. The
findings of the WHI studystrongly supportthe recommedation for tighter
standardsfor long-termfine particulate air pollution.”

Miller KA, SiscovickDS, Sheppard., ShepherdK, Sullivan JH, AndersonGL, KaufmanJD. Long-term
exposureto air pollution andincidenceof cardiovasculaeventsin women.N Engl J Med 2007;356:447458.

Dockery DW and StonePH. CardiovasculaiRisksfrom Fine ParticulateAir Pollution. N Engl J Med 2007;
356:511513.

Long-term Exposure to Particle Pollution and Measuresof Atherosclerosis

Earlier studiesthatlooked only at hospitalizationsor deathsfrom cardiovasculalcauses
could not indicatewhetherparticulatepollution is relatedto the developmenif
atherosclerosissommonly known ashardeningof the arteries.

To explorethat question,this study examinedthe effect of 20-yearexposureso PM;o and
PM, s in acohortof 6,800residentsof Baltimore, Chicago, Forsyth County, North
Carolina, Los Angeles,New York and St. Paul. Theseindividuals rangedin agefrom 44
to 84 andwerefree of heartdiseaseat enroliment.

Researcherfound someevidenceof assotions betweenparticulatematterexposureand
“carotid intimal-medial thickness,”an ultrasoundmeasuremenof the carotid artery
commonlyusedto assessisk for atherosclerosis.No associationsverereportedfor two
othermeasure®f subclinical atheiosclerosis. Therewasno evidencethat associations
were strongerin subgroupssuchaswomen,older people,or diabetics.

“Resultsare compatiblewith someeffectof particulate matterexposureson
developmenbf carotid atherosclerosis’ concludethe researchers.

They note dueto possiblelimitations of the study,that null resultsfor someoutcomesdo
not rule out a possibleeffect of particulatematterexposures.
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Diez Roux AV, AuchinclossAH, GreenFranklin T, RaghunathaT, Barr RG, KaufmanJ, Astor B, KeelerJ.
Long-term exposureio ambientparticulatematterand prevalenceof subclinical atherosclerosisn the multi-
ethnic study of atherosclerosisAmJ Epidemiology2008;167:667-675.

Long-Term Exposure to Traffic Pollution Increasesthe Risk of Heart Attacks

Cohortstudiessuchasthe Harvard Six Cities Study andthe American CancerSociety
Cohort Study havereportedrelationshipsbetweenparticulateair pollution andincreased
mortality from cardiopulmonarydisease.The estimatedmpactsof long term exposureto
fine particlesindicatethat air pollution is a significant threatfor prematuredeathon the
sameorderastraffic accidentsandobesity. However,the designor availabledataof some
of thesecohortstudieslimits usingthemto identify particulardiseasest higherrisk from
exposureto air pollution. The sizeof somestudies,the lack of specificity in the codingon
deathcertificatesin thesestudies andthe lack of studiesthat haveevaluatedcardiovascular
healthendpointsotherthanprematuredeathare potential limitations. Casecontrol studies,
in contrast,allow investigatorsto examinea large numberof casesof a specific disease.A
2004 studyby Peterset al with the casecrossoverdesignfound that reportedthat exposure
to motor vehicle traffic wasassociatedvith anearlythreefold increasen therisk of heart
attackwithin onehour of exposure.

This casecontrol studyinvestigatedthe relationshipbetweenlong-term exposureto traffic
pollution andthe occurrenceof heartattacksin Worcester, Massachusetts Over 5,000
confirmed casesf heartattacksbetween1995and 2003 were evaluatedrelative to distance
from major roadwaysand cumulativetraffic within 100 metersof subjects’residences.
Adjustmentswere madefor potential confounderssuchasage,sex, point sourceemissions,
areawide socioeconomicgactors,etc. However,the studydid not accountfor the
potentialimpactsof traffic-relatednoiseandindividual socioeconomidactors

The studyreportedthat anincreasein cumulativetraffic nearthe homewasassociatedvith
a4 percentincreasen therisk of heartattack,while living nearamajor roadincreased
risks by 5 percent. The studyauthorsconcludedthat

“theseresultsprovide suppot for an associationbetweenong-term exposureto
traffic andtherisk of heart attack”

They caution,however,that the exposurendicesin this studywere proxiesfor actual
exposure andthat variousfactorssuchastime spentat work, air conditioning use,
commutetimes, wind direction andtopographyare not accountedor by theseexposure
measures.

TonneC, Melly S, Mittleman M, Coull B, GoldbergR, SchwartzJ. A casecontrol analysisof exposureto
traffic andacutemyocardialinfarction. Environ Health Perspect2007;115:5357.

PetersA, vonKilot S, Heier M, Trentinaglial, HormannA, WichmannHE, Léwel H. Exposureto traffic and
the onsetof myocardialinfarction. N Engl J Med 2004;351:1721-1730.
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Long Term Exposure to Traffic EmissionsMay be Risk Factor for Heart Disease

This prospectivecohortstudyin the highly urbanizedandindustrializedRhine-Ruhr
region in Germany examineddataon 3,400peoplein two cities, comparingthe
prevalenceof coronaryheartdiseag in residentdiving within 150 metersof major roads
with thoseliving furtheraway. After accountingfor backgroundair pollution and
individual risk factors,therewasan 85 percentincreasedprevalenceof heartdiseasan the
peoplewith high traffic exposures.This study providesimportantepidemiological
evidencethat peopleliving nearbusyroadsmay be morelikely to sufferfrom coronary
heartdisease.

Hoffmann B, MoebusS, StangA, Beck E-M, DraganoN, MéhlenkampS, SchmermundA, Memmesheimer
M, MannK, Erbel R, J6ckelK-H, on behalfof the Heinz Nixdorf RECALL StudyInvestigativeGroup.
Residencecloseto high traffic and prevalenceof coronaryheartdisease EuropeanHeart Journal 2006;27:
2696-2702.

BrunekreefB. Traffic andthe Heart. EuropeanHeart Journal 2006;27: 2621-2622.

Chronic Exposure to Urban Air Pollution Promotes Thickening of the Arteries in Test
Animals

Epidemiological studieshaveshownthat air pollution increasesardiovasculamorbidity
andmortality. Researcheratthe University of SdoPauloin Brazil desigredanovel
experimentto testwhetherprolongedexposureto ambientair pollution could induce
structuralchangesn pulmonaryandcardiacvessels.Mice were maintainedin outdoor
exposurechambergn downtown SdoPaulonearstreetsof high traffic density, 24 hoursper
day, 7 daysperweek,during a4 monthperiod. A control groupwasexposedo filtered

air. Ambient air concentrationf variouspollutantsincluding carbonmonoxide,sulfur
dioxide, nitrogendioxide andPM;o were continuouslymeasurecdhearby. 24-hour mean
concgntrationsfor PMyo were35.5+ 12.8ug/m®, well below the U.S. standardof 150
pg/me,

“Our resultsindicate that animalschronically exposedo ambientair pollution
developa significant thickeningof the arterial wall in the coronary and pulmonary
circulation,” concludethe studyauthors. “ This studyincludesexposureduring
infancy and childhood, which mayalso be a time of increasedvulnerability to the
eventualdevelopmenbf long-term effects”

LemosM, Mohallen SV, MacchioneM, Dolhnikoff M, AssuncdolV, GodleskiJJ,SaldivaPHN. Chronic
exposureto urbanair pollution inducesstructuralalterationsin murine pulmonaryand coronaryarteries.
Inhalation Toxicology2006;18:247253.
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Air Pollution from Traffic Increasesthe Risk of Dying After Hospitalization for Heart
Failure

A large study of patentswith acuteheartfailure suggestsanincreasedisk of dying
associatedvith exposureto traffic-relatedair pollution nearthe patient’'sresidence.

Researchersrackedsurvival ratesof somel,400 patientshospitalizedwith heartfailure in
Worcester, MA during 2000for about4 years. Daily traffic within 100 and 300 metersof
theresidenceanddistanceto major roadwaysandto busrouteswere usedto gauge
residentialexposureto traffic-relatedpollutants. The studyfound increasedmortality risk
associatedvith daily traffic within 100 metersof home.

The authorsestimatethe risks of prematuredeathfrom heartfailure following
hospitalizationfrom long-term exposurego air pollution to be two to threetimeslarger
thanthosefound in studiesinvestigatingacuteexposureto air pollution in heartfailure
patients.

“This suggestsan important contribution of sustainedong-term exposureto traffic
to the underlying mechanismselated to mortality in heartfailure patients;
concludethe authors.

“Thepublic healthimpactof traffic-related air pollution on heartfailure patients
can be considerable; statethe authors. “Reducingexposureto traffic-related
emissiongnayimprovethe long-term prognosisof heartfailure patients; they
conclude.

MedinaRamoénM, GoldbergR, Melly S, Mittleman MA, Schwartz]. ResidentialExposureto Traffic -
RelatedAir Pollution and Survival after Heart Failure. Environ Health Perspect2008;116:481485.

Inflammatory Responsednvolved in Cardiovascular Diseaselinked to Long-Term
PM Exposure

Annual averageexposurego PM; havebeenlinked to white blood cell count,a marker of
inflammation, in along term crosssectionalstudy of healthyadultsusingthe NHANES IlI
cohort. The associationvasobservedafter adjustingfor demographicssocioeconomic
factors, lifestyles, andresidentialcharacteristics. The study is of interestbecauseof the
potentialrole of inflammation in the developmentand progressiorof atherosclerosisind
coronaryheartdisease.OneyearaveragePM, exposuresn the studywere 36.8 ug/m®.

“This studyprovidesthefirst epidemiologcal datalinking inflammatory
biomarkersto long-term PM exposureand supportsthe hypothesizednvolvement
of inflammationin the PM-mediatedchronic cardiovasculareffects” concludethe
researchers.
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Metabolic syndromeis a combinationof disordersthatincreasethe risk of developing
cardiovasculadiseaseanddiabetes. The study observeddifferential inflammatory
responsesicrossindividuals with different degreesof metabolicabnormalities supporting
the hypothesighat metabolicsyndromemay impart greatersusceptibilityto PM
cardiovasculaseffects.

ChenJ-C, SchwartzJ. Metabolic Syndromeand Inflammatory Response$o Long-term ParticulateAir
Pollutants.Environ Health Perspect2008;116:612-617.

Particle Pollution May Increase the Risk of Blood Clots in the Legs

A novel studyfinds an associatiorbetweenPM;o pollution andenhancedisk of deepvein
thrombosis,blood clots in the thighsor legs. This is the samecondition that canresult
from immobility duringlong airplaneflights.

Researcherassessedxposureto PM;o among80 patientswho hadbeendiagnosedwith
deepvein thrombosisin Lombardy, Italy between1995and2005. Thesepatients,along
with 1,210control subjectswho did not havedeepvein thrombosis,wereassignedo one
of nine geographiaegionsbasedon their residence.Researchersisedaverage
concentrationof particuate matterfrom 53 monitorsto estimatethe level of exposureover
the yearbeforethe diagnosis.

Thosewith the blood clot condition hada higher exposureto PM thanthe controls. After
adjustingfor otherenvironmentalandhealthfactors,anincreas of 10 ug/m® increasedhe
risk of blood clotsin thelegsby 70 percent.

In addition, a clinical testof thoseexposedo higherlevels of particulatematterfound that
their blood took lesstime to clot.

“Giventhe magnitudeof the observedeffect and the widespreaddiffusion of
particulate pollutants, our findingsintroduce a noveland commonrisk factor into
the pathogenesi®f DVT [Deep Vein Thrombosis]and, at the sametime, give
further substanceo the call for tighter standardsand continued effortsaimedat
reducingtheimpactof urban air pollutantson humanhealth”

In acommentary,Dr. RobertBrook of the University of Michigan saidif the findings are
provenby additionalresearchijt may turn out that:

“the actual totality of the health burdenposedby air pollution, already knownto be
tremendousmaybe evengreaterthan everanticipated”

BaccarelliA, Martinelli 1, ZanobettiA, Grillo P,Hou L-F, Bertazzi PA, MannucciPM, SchwartzJ. Exposure
to ParticulateAir Pollution andRisk of DeepVein Thrombosis.Arch Intern Med 2008;168: 920-927.

Brook, RD. Whatis Bad for the ArteriesMight be Bad for the Veins. Arch Intern Med 2008;168: 909-911.
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Mortality
Diesel EmissionsPlace Truckers, Railroad Workers at Increased Risk

Dieselemissionsareanimportantcomponentof the overall particulatemattermix. Several
recentoccupational studiespoint to increasedisk of lung canceranddeathfrom chronic
obstructivepulmonarydiseasg COPD)in workersexposeddieselemissionsover the long-
term.

Therisk of dying from lung cancerandheartdiseasas markedlyhigherin truck drivers
thanthein the generalpopulationin the U.S., accordingto a study by HarvardUniversity
researchers.This studyof over50,000membersof the TeamsterdJnion employedfrom
1985to 2000looked at the causeof deathof workersclassifiedby job category Truckers
areexposedo traffic pollution anddieselengineemissionswhile dockworkersare
exposedexhaustirom forklifts andtrucksin the shipyard. The smokingrateswere similar
to the generalpopulationfor driversandnon-driversin the study. The workershada lower
overall rate of mortality thanthe generalpopulation,dueto the healthyworker effect. But
the studyfound that deathratesfor heartdiseasavere 49 percenthigheramongtruck
drivers,and 32 percenthigheramongdockworkersthanin the generalU.S. population.
Lung cancerdeathrateswere 10 percenthigherin the both the drivers andthe
dockworkers. The studyis importantbecauset pointsto the ocaupationalrisk of exposure
to dieselandautomotiveexhaust. Moreover, it implies that peoplewho live nearhighways
or commutein heavydieseltraffic, or who live neartruck stops,portsandbusdepotsface
higherrisk from dieselpollution aswell.

Similarly, Harvardresearchergxamininghistorical datafound U.S. rail workersemployed
on diesellocomotivesbetween1959and 1986 facedan elevatedrisk of dying of lung
cancer evenatfter controlling for smokingandother potential confounders Further,
looking at a casecontrol studyusing1981-1982 data,theseresearchersound engineersor
conductorson dieselpoweredtrains hadanincreasedisk of deathfrom COPD, after
controlling for age,race,smoking,yearsof work, andother factors. Therisk of deathfrom
COPD, but not lung cancer,increasedwith yearsof work onthejob.

LadenF, Hart JE, Smith TJ, Davis ME, GarshickE. CauseSpecific Mortality in the UnionizedU.S. Trucking
Industry. Environ Health Perspect2007;115:1192-1196.

GarshickE, LadenF, Hart JE, RosnerB, Smith TJ, Dockery DW, SpeizerFW. Lung Cancerin Railroad
Workers Exposedto Diesel Exhaust.Environ Health Perspect2004:112:1539-1543.

LadenF, Hart JE, EschenroedeA, Smith TJ, GarshickE. Historical Estimationof Diesel ExhaustExposure
in a CohortStudyof U.S. Railroad Workersand Lung Cancer.Cancer CausesControl 2006;17:911-919.

Hart JE, LadenF, SchenkemMB, GarshickE. Chronic ObstructivePulmonaryDiseaseMortality in Diesek
ExposedRailroad Workers. Environ Health Perspect2006;114:10131017.
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Chronic Exposure to Particle Pollution IncreasesDeathsfrom Cardiopulmonary
Causesin German Cohort Study

Researcherfollowed 4,800 womenliving in industrial andnonindustrialareasof the Ruhr
area of Germany who hadbeenincludedin earlier studies to determinetheir causeof
deathrelative to long term exposurego air pollution. Living within a50-meterradiusof a
major roadwasassociatedvith anincreasedisk of deathfrom cardiopulmonarycauses.
Exposureto elevatedevelsof nitrogendioxide and PM;, (estimatedfrom total suspended
particulateg increasedhe risk of total morality and mortality dueto cardiopulmonary
causes.This study providesadditional evidencethatlong-term exposureto air pollution
increasegsherisk of early death,afinding previouslyreportedin U.S. cohortstudies.

GehringU, Heinrich J, Kramer U, GroteV, HochadelM, Sugiri D, Kraft M, RauchfissK, EberweinHG,
WichmannH-E. Long-term exposureto ambientair pollution and cardiopulmonarymortality in women.
Epidemiology2006;17:545551.

Dutch Study Confirms that Long-Term Exposure to Air Pollution is Deadly

This long-term cohortstudyuseddatafrom 121,000individuals enrolledin a Dutch study
on diet and cancer,who werefollowed from 1987to 1996. Exposureto variousair
pollutantsincluding black smoke,nitrogendioxide, sulfur dioxide andPM, 5, aswell as
exposureto traffic were estimated. The studyfound thattraffic-relatedair pollution was
associatedvith mortality in thefull cohort. Positive, statistically significant associations
betweennaturalcausemortality andrespiratorymortality werereportedfor nitrogen
dioxide andblack smoke.

“ Althoughthe relative risks were small, the public healthimpact of exposureto air
pollution maybe substantialbecausehe exposedpopulationis large,” concluded
the authors.

Beelen R, Hoek G, vandenBrandt PA, GoldbohmRA, FischerP, Schouten_J, JerrettM, HughesE,
Armstrong B, BrunekreefB. Long-term effectsof traffic-relatedair pollution on mortality in a Dutch cohort
(NLCS-AIR Study).Environ Health Perspect2008;116:196202.

British Study Corroborates that Steady Exposure to Air Pollution Shortens Lives

This study assessedatafor black smokeandsulfur dioxide (SO;) from a densenational
network of air monitoring sitesin Great Britain operatingfrom 1966to 1994. Four-year
exposurewindows werederivedto correspondwith local mortality data.

Significant associdionswere found betweenlong-term black smokeand SO,
concentrationsandmortality, with strongereffectsfound for respiratorycauses.Larger
effectswere seenat lower pollutant concentrations.
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“Our findings from the extensiveBritish dataaddto the evidencethat air pollution
haslong-term effectson mortality, and point to continuing public healthrisks even
at therelatively lower levelsof BS[black smoke]and SG, that now occur,”
concludethe authors.

Elliott P, ShaddickG, Wakefield JC,de Hoogh C, Briggs DJ. Long-term association®f outdoorair pollution
with mortality in GreatBritain. Thorax2007;62:10881094.

Chronic Exposuresto Fine Particles Have Larger, Cumulative Effects on Mortality

This review article examinesPM-mortality associationgeportedin shortterm andlonger
term epidemiologicalstudies. The shortterm studieslook at the effect of dayto day
changesn ambientPM. Long-term studieslook at spatialvariability in longerterm
cumulative or averageexposuresetweencities. Effect estimatesaregenerally much
largerwith long-term exposures.

Thefigure below integratesevidencefrom different time scalesof exposurejllustrating
increasedestimatesof PM effectswith increasinglengthsof exposure.

“ Shortterm exposurestudiesappearto be observingmorethan just short-term
mortality displacemenbecausehereis little evidenceof shortterm compensatory
reductionin deathsandthereare generallylarge estimatedPM effectsfor
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intermediateand longer-termtime scalesof exposure. The evidencesuggestshat
the short-term exposurestudiescapture only a small amountof the overall health
effectsof long-term repeatedPM exposure. Adversehealth effectsare dependent
on both exposureconcentrationsand length of exposure and long-term exposures
havelarger and more persistentcumulativeeffectsthan short-term exposures,
concludesthe author.

Pope,C. Arden lll. Mortality effectsof longerterm exposureso fine particulateair pollution: review of
recentepidemiologicalevidence Inhalation Toxicology2007;19 (Suppl.1): 33-38.

New Analysis Confirms PM-Mortality Findings of Landmark Cohort Studies

This studyusedMedicare (Med) datato assesshe associatiorbetweenfine particulateair
pollution (PM_.s) on morality for the samegeographidocationsincludedin two landmark
cohortstudiesandrecentextensionsof them:the Harvard Six Cities Study (SCS)
(Dockery, etal 1993 Ladenet al, 2006 andthe American CancerSociety Study (ACS)
(Popeetal. 1995 2002. The analysisconsideredndividual dataon only ageandsex,and
wasnot adjustedfor otherindividual risk factors. Mortality dataandPM; s datawere
collectedfor the period 2000-2002.

Risk estimaeswere comparableo the original studies.

The authorssuggesthat Medicaredatamay be usefulin tracking therisk of air pollution
on anongoing basis,asa complementto the more detaileddataavailablein prospective
cohortstudies.
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Eftim SE SametI]M, JanesH, McDermott A, Dominici F. Fine ParticulateMatter and Mortality: A
Comparisonof the Six Cities and American CancerSociety Cohortswith a Medicare Cohort. Epidemiology
2008:19:209-216.

Reduction in Particle Concentrations Below U.S. EPA Standards Would Increase Life
Expectancy

This extendedollow -up of the Harvard Six Cities Study exploredthe effect of doseand
timing of doseon the associatiorbetweenPM, s andsurvival.

The studyfound thatthe associationbetweenexposureto fine particlesandincreasedisk
of deathcontinueswell below the U.S. EPA standardof 15 pg/m®. Theresearchers
reportedfinding little evidencefor athreshold. While earliertime-seriesstudieshave
found a similar associatiorof daily particle levelswith increasedmortality, this is thefirst
detailedexaminationof the questionin a cohortstudy examiningannual exposures.
Additionally, the studyreportedthat the deathsassociatedvith exposureo fine particles
occur primarily within two yearsof exposure. This implies thatreductionsin air pollution
canbe expectedo producerapid improvementsn public health.

SchwartzJ, Coull B, LadenF, RyanL. The Effect of Doseand Timing of Doseon the Associationbetween
Airborne Particlesand Survival. Environ Health Perspect2008;116:6469.

Risk Estimates Increase with Better Exposure Estimates

A 2005studyusedinterpolationto more closely modelthe exposureof over 22,900
individuals participatingin the American CancerSociety cohortin the Los Angelesarea.
Forty-four potentialconfoundingvariableswereincludedin this very thoroughanalysis.
This studyhada doseresponseestimatefor cardiovasculamortality thatwasthreetimes
greaterthanthe estimatefrom the extendedAmericanCancerSociety study (Popeet al
2002. The studyshowsthat peopleliving in more polluted neighborhoodsareat much
greaterrisk thanpreviouslybelieved. An increasen effectestimatewith moreaccurate
exposureassessmens strongevidencein supportof a causalassociationandalso
increaseghe probability of significant underestimatef the true healthbenefitsof lowering
exposurewhenusingthe 2002 coefficientsfor risk assessmentsThe greatereffect
estimatein the face of morerigorouscontrol of confoundingalsofurther demonstrateshe
invalidity of concernsaboutconfounderselied uponby the agencyto retainthe current
standard.

JerrettM, BurnettRT, Ma R, Popelll CA, KerewskiD, Newbold KB, ThurstonG, ShiY, FinkelsteinN,
Calle EE, Thun MJ. Spatial Analysis of Air Pollution andMortality in Los Angeles.Epidemiology2005;
16:727736.
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Increased Risk of Premature Death Evident at Low Concentrations

Furtheranalysisof the AmericanCancerSociety datasetdemonstrateshatthe dose
responseelationshipbetweenlong-term PM exposureand prematuredeathcontinues
below levels of 15 ug/m?®-- andis in fact strongesin thatrange. This study, which useda
flexible regressiorspline modelto more accuratelyexaminethe natureof the dose
responseelationshipat different levels of exposue, concludedthat mostof the increasen
mortality risk from PM, s exposureoccursbetweenthe low end of the range(around9.5
pg/m? in this study)and 16 ug/m®.

AbrahamowiczM, SchopflocherT, Leffondre K, du BergerR, Krewski D. Flexible Modeling of Exposure
ResponsdrelationshipBetweenLong-Term AverageLevels of ParticulateAir Pollution andMortality in the
American CancerSocietyStudy.J Toxicol Environ Health 2003; PartA 66: 1625 1654.

Mortality Effect Persistsat Exposure Levels Below Current Standard

An extensionof the Harvard Six Cities Study provides evidenceof increasedisk of
cardiopulmonarymortality at annualexposurdevelswell below the currentstandardof 15
ng/m®. AveragePMs, s concentrationsiuring the 1990-1998follow -up period rangedfrom
10.2ug/m® in Portage, WI to 22 pg/m®in Steubenville, OH. Long-term average
concentrationsvereat or below 13.4 pg/m? in four of the six cities, lower in all cities than
thosethat had existedduring the original studyperiod Yet thelinear doseresponse
associatiorbetweenPM, s concentrationsandtotal mortality persised evenat the lower
concentrations.Mean concentrationsacrossthe six cities in the secondperiod of the study,
from 1990to 1998, were 14.8 ug/m?>, with a standarddeviation+ 4.2, suggestinga rangeof
10.6to 19.0wheremosteffectsoccurred. The studyreportedthat an averageof three
percentfewer peopledied for everyonepg/m? reductionin the annualaveragdevels of
PM.s.

LadenF, SchwartzJ, SpeizerFE, Dockery DW. Reductionin Fine ParticulateAir Pollution and Mortality:
ExtendedFollow-up of the Harvard Six Cities Study.Am J RespirCrit Care Med 2006;173:667-672

California Report Bumps Up Estimates of Premature Deathsfrom Particle Pollution

A draft report by the California Air Resourcefoard (CARB) hasestimatedthat 14,000to
24,000prematuredeathseachyearareattributableto long-term exposureto fine particle air
pollution (PM.5).

Thereportreevaluatedall the relevantscientific literature to developan updatedrelative
risk factor for PM, s exposures.Earlier CARB andU.S. EPA estimateshadrelied on the
resultsfrom the American CancerSocietycohortstudes (Popeet al. 1995 2002 to
estimateprematuredeaths. New epidemiobgical studieshavereporteda stronger
relationshipbetweenPM, s and prematuredeath. Theseinclude the analysisby Jerrettet al.
(2005) of the Los Angelesregion,andthe extendedollow up of the HarvardSix Cities
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studyby Ladenetal. (2006). In addition, the reportconsideredhe perspectivef twelve
expers characterizing the rangeandthe uncertaintyof the concentratiorresponsdunction
of PM in ambientair, perspectiveshe U.S. EPA hadrequested The concentration
responsdunction relateschangesn exposureto changesn PM concentrationgo specific
advesseeffects, in this case mortality. Basedon this review, the reportrecommends new
relative risk factor of a 10 percentincreasein prematuredeathper 10 pg/m?® increasein
PM, s exposureswith an uncertaintyinterval of 3 percentto 20 percent.

Next, the reportuseda systematicapproachfor deriving a cutpoint, thatis, the lowestlevel
of PM, s that canbe assumedo be associatedvith prematuredeathin risk or benefits
analyses.Thereis no evidencefor a threshold(the level below which no increasedrisk
occurs)in the currentscientific studies,so variousassumptionsre often madeabout
cutpoints. This reportexaminesseveralpossiblecutpointlevels. CARB finds 2.5 pg/m® is
the naturalbackgroundevel of fine particlesin California. The lowestconcentration
observedn the American CancerSocietycohortstudesis 7 pg/m°. Thereport
recomme3ndshat estimatedor athresholdshouldbe basedon arangeof cutpointsfrom 2.5
to 7 pg/m>.

Using this approach CARB concludedthat PM, s air pollution is associatedvith about
14,000to 24,000prematuredeathsannuallyin California. Taking into accountthe
uncertaintyinterval, CARB calculatesthat estimatescould rangefrom 4,300to 41,000
deaths.

California EnvironmentalProtectionAgency, Air ResourceBoard. Methodologyfor EstimatingPremature
DeathsAssociatedwith Long-term Exposurego Fine Airborne ParticulateMatter in California. Draft Staff
Repot May 22, 2008.

Experts Judge Long-Term PM-Mortality Risk to be Greater than Assumedin EPA
Benefits Analyses

U.S. EPA conductedaformal “ expertelicitation” of 12 of the world’s leadingexpertson
air pollution healtheffectsto betterquantify the associatiorbetweenPM; s pollution and
prematuredeath,andto estimatethe uncertaintyof this relationship. The expertswere
selectedby a peernominationprocess. Eachexpertwasindividually interviewedto elicit
their judgmenton the existenceof a causalrelationshipbetweenfine particle exposureand
prematuremortality, the shapeof a concentratiorresponsdunction, andthe evidencefor a
thresholdfor effects.

The experts’responseg&xhibited substantialagreementegardingthe natureand causeof
mortality associatedvith PM, s, the likelihood of a causalconnectionbetweenexposure
and prematuredeath,the shapeof the concentratioaresponsdunction, andthe central
estimateof the mortality impact. Thereweredifferencein the experts opinionsof the
relative importanceandsize of potential sourcesof uncertainty.

Tenof the 12 expertsbelievedthat mostof the mortality resultedfrom long-term
exposuresciting potentialcumulativechronic cardiovasculaandrespiratorydamagefrom
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PM exposurdeadingto increasedisk of death. The expertsthoughtthesedeathsfrom
chronicexposuresvould be primarily cardiovascularwith lesseramount dueto
respiratorydiseaseandlung cancer. All of the expertsrelied on the resultsfrom long-term
studieswhendevelopingtheir effect estimates. The centralestimatedrom mostof the
expertsexceededhe estimatescontainedin the 2002 extensionof the AmericanCancer
Society (ACS) study, reflecting new researchresults. However,the expertspredicted
broaderstatisticalconfidenceintervalsthanin the original 1996 ACS study; reflecting
uncertaintyaroundthe centralestimate.

RomanHA, Walker KD, Walsh TL, ConnerL, RichmondHM, Hubbell BJ, Kinney PL. ExpertJudgment
Assessmenof the Mortality Impactof Changesn Ambient Fine ParticulateMatter in the U.S. Environ Sci &
Tech2008;42: 2268-2274.

Chronic Health Effects of Particulate Exposure Confirmed by Nurses’ Health Study

The Nurses’Health Studyis an ongoing prospectivecohortinitiated in 1976, which follows
120,000femaleregisterednurseswith biennial questionnaireon behavioralandlifestyle
exposuresandhealthoutcomes.

A new analysisof a subsetof 66,0000f the nursescurrently residingin 13 Northeastern
metropolitanareasexaminedthe associatiorof chronic particulateexposuresvith death
from all cause, heartattacks,andfatal coronaryheartdisease.

The studyuseda geographianformation system(GIS) to estimateparticulatematter
concentrationsat everyresidentialaddresdor eachnursebasedon monitoring dataand
factorsthat affect air pollution suchaspopulationdensity,distanceto roadways elevation,
urbanland use,point-sourceemissions precipitation,andwind speed. Information on
lifestyle andbehavioralrisk factorswere consideredn the analysis.

Mean PMy, values(12-month moving averagewere 21.6 pg/m?, with a standarddeviation
of 4.3. Increasesn 12-monthaverageexposureso PM;, were associatedvith both all-
causemortality andfatal coronaryheartdisease.

Overweightwomenwho haveneversmokedwerefoundto be at greatestisk of fatal
coronaryheartdiseaseassociatedvith PM;o. The studyconcluded:

“Our findingsaddto a growing coherenceof the literature acrossmultiple time
scalesindicating that the public health benefitsof reducingparticle concentrations
will berealizedwithin years,not decadef the reduction. This studyalso suggests
that measuregakento limit particulate air pollution shouldbenefitpopulation
health over extendedperiodsof time.”

Puett,RC, SchwartzJ, Hart JE, YanoskyJD, SpeizerFE, SuhH, PaciorekCJ,NeasLM, LadenF. Chronic
ParticulateExposure Mortality, and CoronaryHeart Diseasein the Nurses’Health Study. Am J Epidem
2008; Doi: 1093/aje/kwr233 publishedonline Oct. 3, 2008.
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Particle Exposure Influences Survival Ratesin Peoplewith COPD

Long-term exposureto particulatematterelevateshe risk of mortality in peoplewith
chronic obstructivepulmonarydiseas COPD) accordingto a new study of Medicare
patientsin 34 U.S. cities.

This studyusedhospitaldatato constructa cohortof peopleaged65 andolder thatwere
dischargedrom a hospitalwith COPD, between1985and1999. The studyfocusedon
residentsof 34 cities with daily monitoring of PM;,, andexaminedtemporalchangesn
pollution concentrationswithin the cities. The studyfound arelatively large effect of

PM,0, comparedo generalpopulationcohats in early studies. The studyalsofound that
the effectwasevidentfor exposuren the previousyear,andhigherwhenlooking at effects
overthe previous4 years.

Accordingto the studyauthors,the study“indicates that reductionsin air pollution should
be followed quickly by improvementsn public health.”

ZanobettiA, Bind M-A C, SchwartzJ. ParticulateAir Pollution and Survivalin a COPD Cohort Environ
Health 2008; 7: 48. doi: 10.1186/1476069X-7-48.
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