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Goals
• 1. What do we know about the acute air pollution 

health effects relationship?
- Ozone and PM summary slides

•
- Variations in Effect Estimates

2. What are the major outstanding 
data/methodological issues in resolving effect size?

a. Modeling Issues  (Thurston)
-Publication Bias?
- Weather?
- Effects Lag Structure?

b. Exposure  (Ito)
- PM Source/Composition Variations
- Spatial Variability (differential exposure misclassification?)

•
- Personal vs. Population (indoor/outdoor)

3. Future directions



There is no Doubt that Acute Exposures to Air Pollution
are Associated with Excess Acute Mortality,

But there is Still Uncertainty about the Size of the Effect:
Most Multi-City Mortality Studies Give RR Similar to Single City Studies

(RR≈ .6% Per 10 ug/m3 PM10)

GAM default

GAM stringent

GLM

EPA PM Criteria Document, 2004



If You Clean the Air, the Adverse Health Effects Go Down
But There is Also Uncertainty As to Which Components Are Causing Greatest Effects
Example: Hong Kong Intervention Suggests Sulfur and Metals Are Important

(Hedley et al., 2002) (Hedley et al., 2004)

(Wong et al., 1998)
(Hedley et al., 2004)



One Effect Size Question:  
Why are Other Time Series Studies’ RR’s Almost Double that of NMMAPS?

from EPA PM Criteria Document, 2004



Is it Publication Bias?:
Anderson et al. Funnel Analyses Suggest that this Accounts for Only 

17% of Difference



There is Also Consistency Across Recent
Ozone-Mortality Meta-Analyses

Bell et al.:   0.83% (0.53% - 1.12%) 
Levy et al.:   0.82% (0.62% - 1.00%)
Ito et al.:    0.80% (0.55% - 1.00%)

per 10 ppb 24-avg. ozone

.........…BUT these are all  larger than the Bell et al. (2004) multi-city 
estimate from 95 cities.  Is this due to publication bias?   



Funnel Analyses Indicate that publication bias is small for 
O3-mortality studies, as well  (Ito, DeLeon, and Lippmann, 2005)



Are we Correctly Adjusting for Weather Effects?
Issue: Conservative vs. Parsimonious Models

Predicted non-accidental mortality from 2 types of weather models:  
Philadelphia data.



Is it Choice of City-Specific Lags?:
Anderson et al. Reanalyses of NMMAPS Allowing Cities to Have Individualized 

Lags: Yields NMMAPS Estimates Close to Other Studies



Does Choosing Best Lag Under or Overestimate Total Effect?
Schwartz (2003) Analyses Indicated the Choosing only the 0-1Day Average Lag 

Underestimates the Total Distributed Lag RR



Do PM Composition Differences Explain City-to-City Variations in PM Lag?:
Recent New York City Analyses Indicates Traffic Particles (EC) to Have Shorter Time Lag (0 

day Max) than Sulfate-Related PM (2 day Max)    (Lall et al., 2006)



NMMAPS City-Specific Results Also Indicate Composition Is Related to the 
Size of PM10 mortality RR estimates across the US cities

ress 2006from Lippmann et al., in p

Differences in mortality risk coefficients shown as the 5th-to- 5th–95th percentile difference in 
concentrations of FPM and FPM components for the 60 NMMAPS MSAs for which FPM 
speciation data were available.



from Ito, Xue, and Thurston, 2004

Temporal Correlation of PM components across 3 NYC Monitors: 
Indicates that Some Components are Less Spatially Homogeneous



Distribution of median site-to-site correlation from 28 MSA's:
Spatial/temporal correlation of PM components varies

across species and across cities 



The 2003 EPA Source Apportionment Workshop:
Mortality Relative Risks Vary Across Source Categories

from Ito et al.,  2006



Do Indoor and Outdoor Exposure Variations
Explain Regional Differences in PM RR Effect Estimates?

Higher % AC: Lower ozone-mortality RR

From Levy et al., 2005
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Suggested Future Directions
• Better Resolve Modeling Uncertainties:  

- Weather...or not?
- Lag Structure Choices

• Improve Source-Specific Effect Estimates
- Maintain and expand speciation data collection in key (larger) 

US cities (e.g., LA, Chicago, NYC) where there is 
epidemiologic power: operate multiple sites in these key 
cities.  Need one daily sampling site to capture time-
distributed health effects.

- Better address biogenic sources (e.g., wood burning) and 
separate traffic components. Add OC speciation.  Consider 
Thermal Desorption Mass Spec Analyses (Jamie Schauer). 

• Improve Epidemiologic Population Exposure Estimates
- Improve Spatial Exposure estimates (e.g., vs. home or MSA 

mean).   Consider time-activity patterns..
- Separate outdoor from indoor contributions to pollution 

exposure and health effects.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


