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Heat Stress

What is heat stress?

Heat stress is the build up of heat in our bodies generated by
the muscles during work and of heat coming from warm and hot
environments. Heat exhaustion and heat stroke result when the
body is subjected to more heat than it can cope with.

When the body becomes overheated, less
blood goes to the active muscles, the brain,
and other internal organs. Workers get
weaker, become tired sooner, and may be
less alert, less able to use good judgment,
and less able to do their jobs well.

Heat stroke is a very serious illness. Its effects can include
confusion, irrational behavior, convulsions, coma, and even
death. Heat stroke can make survivors very sensitive to heat for
months and cause varying degrees of brain and kidney damage.
More than 20% of people afflicted by heat stroke die, even young
and healthy adults. An average of nearly 500 people are killed
each year in the United States by the effects of heat.

Controlling Heat Stress

Key Elements

¢ Water. Make sure workers drink enough water to replace
body fluid lost through sweating.

o Acclimatization. Have workers gradually adjust to working in
the heat.

¢ Rest breaks. Have workers take periodic breaks in a shaded
or air-conditioned area whenever possible.

¢ Monitoring environmental conditions and workers. Check
temperature and humidity at least hourly when workers are
working in hot environments and monitor workers’ response
to working in the heat.

Basic Steps
Train workers and supervisors in how to control heat stress
and to recognize, prevent, and treat heat illnesses.

e Take into account the weather, workload, protective gear
to be worn, and conditions of the workers.

e Weather. The danger of heat stress increases with
higher temperature and humidity and with direct
sunlight (sun without cloud cover). The full heating
effect of the sun can equal an increase of up to 13°F
in air temperature. Wind reduces the risk of heat
illness by increasing the evaporation of sweat when
work clothing is worn.

e Workload. The body generates more heat during
heavy work than during light or moderate work.
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Applying pesticides on foot generates more body heat than applying pesticides from a
tractor or truck.

o Clothing and protective equipment. The evaporation of sweat on the skin helps cool a
person. The more clothes a person wears, the slower sweat evaporates and the longer it
takes to cool off. Coated and non-woven synthetic protective garments effectively block
evaporation of sweat. When pesticide handlers and early entry workers wear protective
garments, they get hotter than when they wear normal work clothes.

e The age and physical conditions of the workers. Younger workers, well-rested workers, and
physically-fit workers are less likely to suffer heat iliness than other workers. But even
workers in good shape can become seriously ill from heat. Many drugs, including alcohol
and cold and allergy medications containing antihistamines, increase the risk of heat
illness.

o Whether the workers are used to working in the heat. Workers who have gradually
adjusted to working in a warm or hot environment are less likely to becomeill.

e Determine minimum amounts of water workers should drink. Estimates of water
requirements for persons doing moderate work in temperate regions during the summer range
from 6-10 quarts per person per day. On a hot day, it is possible for a worker to lose as much as 3
gallons of perspiration. Thirst does not give a good indication of how much water a person needs
to drink.

e Provide sufficient amounts of cool drinking water. On average, a total of 2-3 gallons per
worker on a hot day should be enough, but specific needs will vary.

o Adjust work practices for the conditions of each day.

e Schedule heavy work and pesticide handling requiring protective garments and equipment
for the cooler hours of the day whenever possible.

o Set up work/rest cycles so that workers work and rest for specific periods of time.

By following these steps, you will control many heat stress problems. But you should also be prepared

for times when, regardless of your efforts, you or your workers get too hot. When this happens, you

must:

e Shorten the length of work periods and increase the length of rest periods.

 Give workers shade or cooling by various means, such as cooling vests, canopies, awnings,
and air conditioning. Wearing a brimmed hat to shade the head can be particularly helpful.

o Reassign workers who are less fit to lighter work.

« Halt work altogether under extreme conditions.

Even using these procedures, some work under certain conditions will always make workers hot. A

heat stress control program, however, will help prevent extreme situations from arising and enable you

to handle those situations which do arise.

o Give first aid when workers become ill. Early recognition and immediate treatment are key to
first aid for heat iliness. Mild overheating and heat exhaustion can quickly lead to heat stroke,
which is a life-threatening medical emergency.

Treatment for overheating includes rest in a cool, shaded area and drinking plenty of water. Even after
the skin has cooled and a person feels comfortable, internal body temperature can remain high. Once
a worker has become overheated, internal body cooling requires 30 minutes or more.



Heat lllness and Pesticide Poisoning

When a pesticide handler becomes ill from working with organophosphate or
carbamate insecticides in warm and hot environments, it can be hard to tell
whether the handler is suffering from heat exhaustion or from pesticide
poisoning (see Pesticide Fact Sheet Recognizing Pesticide Poisoning). While
these illnesses share some similar symptoms, their treatments differ.

Comparison of Symptoms of Heat Exhaustion and
Organophosphate/Carbamate Poisoning

Heat Exhaustion Organophosphate/Carbamate
Poisoning

Sweating Sweating
Headache Headache
Fatigue Fatigue
DRY membranes MOIST membranes

Dry mouth Salivation

No tears Tears

No spit present Spit present in mouth

FAST pulse (slow if person has fainted) | SLOW pulse

Nausea Nausea and diarrhea

DILATED pupils Possible SMALL pupils

Central nervous system depression Central nervous system depression
Loss of coordination Loss of coordination
Confusion Confusion
Fainting (recovery prompt) Coma (can’t waken)

Combined problems of heat illness and pesticide poisoning may also occur. If
there is any doubt about what the illness is, get medical help immediately. Both
pesticide poisoning and heat stroke can be life-threatening and require prompt
treatment.

References and Resources

A Guide to Heat Stress in Agriculture. 1994. U.S. Environmental Protection
Agency and Occupational Safety and Health Administration, Doc. #055-000-
00474-9. Washington, D.C.

Controlling Heat Stress in Agriculture. 1996. U. S. Environmental Protection
Agency, Doc. #055-000-00557-5, Washington, D.C.

CEPEP Home Page

Issued in furtherance of Cooperative Extension work; Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of
Agriculture, Milan A. Rewerts, Director of Cooperative Extension, Colorado State University, Fort Collins, Colorado. Cooperative Extension
Programs are available to all without discrimination. No endorsement of products mentioned is intended nor is criticism implied of products
not mentioned.


http://wsprod.colostate.edu/cwis79/FactSheets/Sheets/111web.pdf�
http://www.cepep.colostate.edu�


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /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



