
A RESPONSE TO: DEADLY RADON IN MONTANA?

Item Type Response

Authors Larsson, Laura S

Download date 2026-02-11 01:41:21

Link to Item https://hdl.handle.net/20.500.14394/20649

https://hdl.handle.net/20.500.14394/20649


296

Dose-Response, 9:296–298, 2011
Formerly Nonlinearity in Biology, Toxicology, and Medicine
Copyright © 2011 University of Massachusetts
ISSN: 1559-3258
DOI: 10.2203/dose-response.10-042.Larsson

A RESPONSE TO: DEADLY RADON IN MONTANA?

Laura S. Larsson, PhD, MPH, RN � Montana State University

Dr. Hart intended to answer the question of whether or not radon is
deadly in Montana. Instead he answered the question, “Do
Environmental Protection Agency (EPA) county zone designations cor-
relate to statistically different rates of lung cancer deaths in Montana?”
Based on a non-significant student t-test comparing mean cancer mortal-
ity for EPA zone 1 and 2 designated counties, Dr. Hart concluded the
“notion” that radon is deadly in Montana should be questioned. Dr.
Hart’s analysis is flawed.

Dr. Hart used the age-adjusted mortality rates from the National
Cancer Institute (2010a) but excluded lung cancer deaths for individuals
65 years and older. Excluding data from the full range required justifica-
tion conceptually, clinically, and analytically. Figure 1 illustrates the
Montana counties with non-suppressed cases when the age restriction was
removed. In addition, the mortality rates were not adjusted for smoking
rate, environmental tobacco smoke, air-pollution particulate matter days,
use of wood as a primary indoor heating source, medical sources of ion-
izing radiation, or access to care—all confounders for a meaningful analy-
sis. I would direct Dr. Hart to the “interpret” link on the National Cancer
Institute webpage for their explanation for geographic variations in can-
cer mortality rates (National Cancer Institute, 2010b). Despite these ana-
lytical errors, Dr. Hart does raise an interesting question about the accu-
racy of the EPA zone designations.

The EPA zone designations were derived from a prediction model
based on indoor radon measurements, local geology, aerial radioactivity,
soil permeability, and foundation type. Assigning each county into one of
three zones for radon potential was a process required by the Indoor
Radon Abatement Act of 1988 (EPA 2010). Zone 1 is the highest desig-
nation with a predicted indoor radon screening level average of greater
than 4 picocuries per liter (pCi/L); the current EPA action level. Zone 2
is defined as moderate potential with an average indoor radon concen-
tration between 2 and 4 pCi/L. Zone 3 is defined as low potential with an
average indoor radon concentration less than 2 pCi/L. Forty-nine of
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Montana’s 56 counties are designated as zone 1 and seven are designated
as zone 2. Therefore, none of the counties in Montana could be
described, as Dr. Hart did, as low radon counties. It is important to note
that these designations are guidelines and the U.S. Surgeon General and
the EPA recommended that every home should be tested regardless of
geographic location (EPA 2010).

The broader issue Dr. Hart engaged was the issue of lung cancer mor-
tality from radon. The President’s Cancer Panel (2009) recently reported
that the cancer risk attributable to residential radon exposure has been
clearly demonstrated and must be better addressed (p. xiv). The Panel
recommended the EPA consider lowering its current radon action level.
It is noteworthy that the World Health Organization (WHO) recently set
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their recommended action level to the equivalent of 2.7 pCi/L (WHO
2009). I would direct Dr. Hart to the list of distinguished references pro-
vided by both the President’s Cancer Panel as well as the World Health
Organization regarding the cumulative evidence in support of their rec-
ommendations.

Lung cancer, and potentially leukemia (Smith et al. 2007), skin, stom-
ach, and liver cancers, result from protracted radon exposure (Pawel and
Puskin 2003). Lung cancer is now the leading cause of cancer death
among American women and radon exposure is the leading cause of lung
cancer for people who do not smoke (Centers for Disease Control and
Prevention 2010). Reducing preventable radon exposure is a goal com-
mon to the Healthy People 2010 (U.S. Department of Health and Human
Services 20010b) and 2020 Programs (U.S. Department of Health and
Human Services 2010a), WHO (2009), the President’s Cancer Panel
(2009) and the Montana Cancer Control Coalition (2009). It is time for
the allied health-care community to quiet the debate about the carcino-
genicity of radon and focus instead on initiatives to reduce or eliminate
preventable, unintentional radon exposure.

REFERENCES

Centers for Disease Control and Prevention. 2010. United States Cancer Statistics [Online]. Available:
http://www.cdc.gov/Features/CancerStatistics/ [Accessed October 15 2010].

Environmental Protection Agency. 2010. EPA Map of Radon Zones [Online]. Available:
http://www.epa.gov/radon/zonemap.html [Accessed October 10 2010].

Montana Cancer Control Coalition. 2009. Montana Comprehensive Cancer Control Plan 2006-2011
[Online]. Available: http://www.mtcancercoalition.org/documents/Ap25-2006-FINAL-WEB-
VERSION-72DPI.pdf [Accessed October 15 2010].

National Cancer Institute. 2010a. State Cancer Profiles 2003 - 2007 [Online]. Available:
http://www.statecancerprofiles.cancer.gov/cgi-bin/quickprofiles/profile.pl?30&047#incdMap
[Accessed October 15 2010].

National Cancer Institute. 2010b. State Cancer Profiles: Interpret Map [Online]. Available:
http://www.statecancerprofiles.cancer.gov/map/scpMapInterpret.php?30&001&047&00&0&2
&0&1&6&0 [Accessed October 15 2010].

Pawel, D. J. and Puskin, J. S. 2003. EPA Assessment of Risks from Radon in Homes. In: Environmental
Protection Agency Office of Radiation and Indoor Air (ed.). Washington D.C.

President’s Cacncer Panel. 2009. Reducing Environmental Cancer Risk: What We Can Do Now. In:
United States Department of Health and Human Services National Cancer Institute.

Smith, B. J., Zhang, L. and Field, R. W. 2007. Iowa radon leukemia study: A hierarchical population
risk model. Stat Med, 26, 4619-42.

U.S. Department of Health and Human Services. 2010a. Developing Healthy People 2020: Environmental
Health Objectives EH HP2020-17 and EH HP2020-18 [Online]. Available: http://www.healthypeo-
ple.gov/hp2020/Objectives/TopicArea.aspx?id=20&TopicArea=Environmental+Health
[Accessed October 15 2010].

U.S. Department of Health and Human Services. 2010b. Healthy People 2010 Objective 8-18: Increase the
proportion of persons who live in homes tested for radon concentrations [Online]. Available:
http://www.healthypeople.gov/document/html/objectives/08-18.htm [Accessed October 10
2010].

World Health Organization. 2009. WHO Handbook on Indoor Radon: A Public Health Perspective
[Online]. Available: http://whqlibdoc.who.int/publications/2009/9789241547673_eng.pdf
[Accessed October 15 2010].



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 600
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 600
  /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 600
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 600
  /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 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


