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Formaldehyde—one of the most 
widely produced chemicals in the 
world—is used in many products, 
including disinfectants, pressed-
wood, and clothing and other 
textiles. Exposure to this chemical, 
which has been linked to adverse 
health effects for more than 30 years, 
typically occurs through inhalation 
and dermal (skin) contact. 
Formaldehyde can be used to 
enhance wrinkle resistance in some 
clothing and textiles, especially those 
made of cotton. The Consumer 
Product Safety Commission 
reviewed formaldehyde in clothing in 
the 1980s and determined that the 
levels found did not pose a public 
health concern.  At that time, most 
clothing sold in the United States 
was made here—but the market has 
changed such that most U.S. clothing 
is now made in other countries. This 
market change has raised anew 
questions about the levels of 
formaldehyde in clothing.  

In response to a mandate in the 
Consumer Product Safety 
Improvement Act of 2008, this report 
provides information on what is 
known about (1) the health risks of 
exposure to formaldehyde, 
particularly from clothing, and (2) 
the levels of formaldehyde in 
clothing sold in the United States. 
GAO analyzed government reviews 
and the medical literature, as well as 
studies on levels of formaldehyde in 
clothing, and had a sample of 180 
textiles—primarily clothing—tested 
for formaldehyde by an accredited 
laboratory. While illustrative of 
formaldehyde levels that may be 
found in clothing, the test results 
from GAO’s sample cannot be 
projected to all clothing sold in the 
United States. This report contains 
no recommendations. 

The potential health risks associated with formaldehyde vary, depending 
largely on the means of exposure (e.g., inhalation or dermal contact), the 
concentration of the formaldehyde, and the duration of exposure. Inhaled 
formaldehyde may cause such effects as nausea, exacerbation of asthma, and 
cellular changes that may lead to the development of tumors. In fact, 
comprehensive reviews by the Department of Health and Human Services, the 
Environmental Protection Agency, and the World Health Organization have 
found that chronic inhalation exposure to formaldehyde may cause cancer. 
However, the health risk of greatest concern associated with formaldehyde in 
clothing—allergic contact dermatitis—stems from dermal exposure. A form 
of eczema, allergic contact dermatitis affects the immune system and 
produces reactions characterized by rashes, blisters, and flaky, dry skin that 
can itch or burn. Another potential health effect from dermal exposure to 
formaldehyde—irritant contact dermatitis—is also a form of eczema and has 
similar symptoms; however, this condition does not affect the immune 
system. Avoiding clothing containing formaldehyde is typically effective at 
preventing allergic and irritant contact dermatitis and relieving symptoms, but 
doing so can be difficult as clothing labels do not identify items treated with 
or containing formaldehyde. Washing clothing before it is worn often reduces 
formaldehyde levels but is not always successful. In some cases, avoiding or 
relieving allergic contact dermatitis requires more drastic measures, such as 
taking medications with potentially serious side effects. Finally, consumers 
may also experience dermal exposure to formaldehyde by using some 
cosmetics and skin care products, such as shampoos and sunscreens that 
contain formaldehyde.  
 
Comprehensive data on formaldehyde levels in clothing sold in the United 
States are not publicly available. While formaldehyde levels in clothing are not 
regulated in the United States, the apparel industry reports that 13 countries 
have laws or regulations that limit formaldehyde levels in clothing. Most of the 
180 items GAO had tested had formaldehyde levels that were below the most 
stringent of these industry-identified regulatory limits. GAO’s test results are 
similar to those of recent studies of formaldehyde levels in clothing by the 
European Union, New Zealand, and Australia—that is, most items were found 
to meet the most stringent limits. Moreover, government studies we reviewed 
showed a decline in the formaldehyde levels in clothing since the 1980s, and 
the levels reported in these studies are generally consistent with the decline in 
levels reported in the medical literature. This decline is associated with the 
development and use of low-formaldehyde technologies (resins) in 
manufacturing clothing, which has been encouraged by such factors as the 
identification of formaldehyde as a probable human carcinogen via inhalation; 
the promulgation of federal regulations protecting workers from inhalation 
exposure to formaldehyde; and limits on formaldehyde levels that some U.S. 
retailers have established for clothing they sell. 

View GAO-10-875 or key components. 
For more information, contact John B. 
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http://www.gao.gov/products/GAO-10-875
mailto:stephensonj@gao.gov
http://www.gao.gov/cgi-bin/getrpt?GAO-10-875


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  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 true
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


