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Die Geburtsstunde des attributablen Risikos
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Epidemiology is traditionally defined as the
study of outbreaks of unusual frequency of
discase. The term endemiology, adopted to
characterize the subject of this meeting, evi-
dently relers to the non-epidemic occurrence
of lung cancer. Because the methods of epide-
miology — essentially the comparison of af-

Lung cancer is of particular interest be-
cause its recorded incrcase during the past
20 years in the Unifed States, the United
Kingdom, and in several other countries, is
greater than that of any other form of can-
cer. An important question is whether this
increase is real. 1f not real, it would follow

aus: Acta Unio Internationalis contra Cancerum 9, pp 531-541

Friedrich-Alexander-Universitdt Olaf Gefeller

Erlangen-Nirnberg

ERLANGEN




Die Geburtsstunde des attributablen Risikos

Lunyg

TARLE V.

in Four Studies.

Cuncer and Smoking, Indicuted Incidence and Proportion Ateributable to Smoking
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Wirrwarr der Terminologie

“The number of terms for AR is perhaps the largest of any
concept in epidemiology.”

1 attributable risk 1 associated mortality ratio

1 attributable fraction I population attributable risk

1 attributable proportion 1 population proportional attributable risk
I attributable risk ratio 1 population attributable fraction

1 attributable risk percentage I population attributable risk percent

I Levin's attributable risk statistic 1 population attributable rate

1 etiologic fraction 1 population attributable difference

1 excess fraction percent

1 assigned share




Terminologische Unscharfe

Greenland und Robins weisen auf die Unscharfe des
Begriffs ,attributable™ hin. Sie unterscheiden:

1 Exzessfraktion (,excess fraction®)

1 Verursachungsfraktion (,etiologic fraction®)
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Das Konzept des attributablen Risikos

Erkrankte (D)

Auf Exposition E
zuruckzufiihren

Population

Friedrich-Alexander-Universitat

Erlangen-Niimberg = Olaf Gefeller

EEEEEEEE



Definition des attributablen Risikos

AR = P(E=1)-[RR -1] (Levin, 1953)
PEE=1)-RR -1]+1

_P(D=1)-P(D=1|E=0) (MacMahon
- P(D =1) & Pugh, 1970)

RR -1
=P(E=1|D=1)-—p (Miettinen, 1974)
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Visualisierung der Definition

[ I I 1 | | | | I I

6o o1 02 03 04 05 06 07 08 08 10

Friedrich-Alexander-Universitat

Erlangen-Niimberg = Olaf Gefeller

EEEEEEEE



Multifaktorielle Situation

Erkrankte (D)

Population
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Multifaktorielle Situation

Umgang mit der multifaktoriellen Situation mittels:

1 adjustierter attributabler Risiken

1 partieller attributabler Risiken
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Adjustiertes attributables Risiko

ldee:  Eine Exposition E ist von primarem Interesse, alle
anderen Faktoren werden als Confounder im
Rahmen der Schatzung des AR fur E betrachtet.

_P(D=1)-P(D=1|E=0)
- P(D =1)

Formal: AR
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Adjustiertes attributables Risiko

ldee: Eine Exposition E ist von primarem Interesse, alle
anderen Faktoren werden als Confounder im
Rahmen der Schatzung des AR fur E betrachtet.

PD=1)-YP(D=1|E=0,C=i)
- P(D =1)

Formal: AR

wobei C die Kombination aller Auspragungen der
weiteren Faktoren bezeichnet.

I Friedrich-Alexander-Universitat
Erlangen-Ndrnberg ==

'A-_;_:._‘E_:-: 7y



Partialisierung attributabler Risiken

Gemeinsames attributables Risiko
aller E1, E?,...,.E* (AR(E", EZ,...,EL))

v \/ \ v \/
PAR(EY) + PAR(E?) + ..o + PAR(EL)

= AR(E', E2,...,EL)




Ausflug in die Spieltheorie

Klassisches Problem der kooperativen Spieltheorie:

Wie kann man den (monetaren) Profit, den L Spieler
durch gemeinsames Spiel in variierenden Koalitionen
erzielt haben, am Spielende fair unter ihnen aufteilen?

- Standardlésung von Shapley (1953)
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Fairnesseigenschaften in der Epidemiologie

Marginale Rationalitat
sichert die konsistente Vergleichbarkeit des
Populationseffekts eines Faktors E'im Hinblick auf

disjunkte (Sub-)Populationen.

Formal:
AR(S UE"Y - ARI(S) > AR (S UE) — AR (S)
fir alle Mengen S < {E',...,E"}\{E'}
— PARL(E") > PARI(E")
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Fairnesseigenschaften in der Epidemiologie

Interne marginale Rationalitat
sichert die konsistente Vergleichbarkeit des Populations-
effekts verschiedener Faktoren in einer Population.

Formal:
AR(S UE') > AR(S U EY)
fur alle Mengen S < {E',...,E-}\ {E',E*}

— PAR(E') > PAR(EX)
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Partielles attributables Risiko

Unter Gultigkeit der Fairnesseigenschaften fur additive
und symmetrische Zerlegungsfunktionen existiert eine
eindeutig bestimmte Zerlegung, die jedem E' sein
partielles attributables Risiko zuordnet:

- PAR(E"),...,PAR(EL)
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Varianten des partiellen attributablen Risiko

1 gruppierte partielle attributable Risiken
1 hierarchische partielle attributable Risiken

1 proportionale statt additive Partialisierung
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Zusammenfassung

] Attributable Risiken gehoren seit langem zum
epidemiologischen Methodenrepertoire.

1 Sie beleuchten die populationsbezogene Dimension
der Expositions-Krankheits-Beziehung.

] In der multifaktoriellen Situation gibt es unter-
schiedliche konzeptionelle Herangehensweisen.

] Adjustierte und partielle attributable Risiken leisten
beide einen Beitrag zum Verstandnis des
Populationseffekts von Expositionsfaktoren.
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Vielen Dank fur Ihre Geduld!

Friedrich-Alexander-
Erlangen-Niirnberg




	Das epidemiologische Risikokonzept�des attributablen Risikos��O. Gefeller, C. Rabe, A. Lehnert-Batar, A. Pfahlberg��Institut f
	Die Geburtsstunde des attributablen Risikos
	Die Geburtsstunde des attributablen Risikos
	Die Geburtsstunde des attributablen Risikos
	Wirrwarr der Terminologie
	Terminologische Unschärfe
	Das Konzept des attributablen Risikos
	Definition des attributablen Risikos
	Visualisierung der Definition
	Multifaktorielle Situation
	Multifaktorielle Situation
	Adjustiertes attributables Risiko
	Adjustiertes attributables Risiko
	Partialisierung attributabler Risiken
	Ausflug in die Spieltheorie
	Fairnesseigenschaften in der Epidemiologie
	Fairnesseigenschaften in der Epidemiologie
	Partielles attributables Risiko
	Varianten des partiellen attributablen Risiko
	Zusammenfassung


<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


