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SummarySummary

Heat Stress factorsHeat Stress factors
Heat Stress >Strain> IllnessHeat Stress >Strain> Illness
How to manage heat strainHow to manage heat strain
Heat Prevention program elementsHeat Prevention program elements
–– BasicsBasics
–– ResourcesResources

A Heat Fatality caseA Heat Fatality case
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Dr. Thomas AdamsDr. Thomas Adams 
October 3, 1930 October 3, 1930 -- August 17, 2011August 17, 2011



44



55



66

WorkWork Heat Exposure Fatalities:Heat Exposure Fatalities: 
30 deaths/year (2003 30 deaths/year (2003 –– 2009)2009)

Age
16

19

29

14

3

  25 to 34
  35 to 44
  45 to 54
  55 to 64
  65 years and over

yearyear
BLSBLS OSHAOSHA

20092009 3333 99

20082008 2727 1010

20072007 3232 1313
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Heat Stress SimulationHeat Stress Simulation

Raising the room temperatureRaising the room temperature
1 degree F each 10 minutes1 degree F each 10 minutes

Water and sports drinks availableWater and sports drinks available

First Aid trained staffFirst Aid trained staff
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Heat in the WorkplaceHeat in the Workplace
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Normal TemperatureNormal Temperature

Average Human temperature is Average Human temperature is 

98.698.6 °°F +/F +/-- 0.90.9 °°F F 

oror

3737 °°C +/C +/-- 0.50.5 °°CC
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Daily TemperatureDaily Temperature
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Heat Stress FactorsHeat Stress Factors
Environmental FactorsEnvironmental Factors
–– TemperatureTemperature
–– HumidityHumidity
–– Air movementAir movement
–– Radiant heatRadiant heat

Metabolic heat factor (work level)Metabolic heat factor (work level)
Age, weight, degree of physical fitnessAge, weight, degree of physical fitness
Degree of acclimatizationDegree of acclimatization
Use of alcohol or drugs, and medical conditionsUse of alcohol or drugs, and medical conditions
Clothing factorClothing factor
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Heat Stress causes Strain (illness)Heat Stress causes Strain (illness)

Heat RashHeat Rash
Heat CrampsHeat Cramps
Heat Syncope (light headed > faint)Heat Syncope (light headed > faint)
Heat ExhaustionHeat Exhaustion

Heat StrokeHeat Stroke (Medical Emergency)(Medical Emergency)
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Heat StrokeHeat Stroke

Heat Stroke is the most serious heatHeat Stroke is the most serious heat--related related 
disorder.  disorder.  
Body becomes unable to control its temperature.Body becomes unable to control its temperature.
–– Body temperature rapidly risesBody temperature rapidly rises
–– Sweating mechanism failsSweating mechanism fails
–– Body is unable to cool downBody is unable to cool down

Body temperature can rise to 106Body temperature can rise to 106°°F or higher in 10 F or higher in 10 
to 15 minutes.  to 15 minutes.  
Heat stroke can cause death or permanent Heat stroke can cause death or permanent 
disability if emergency treatment is not given.  disability if emergency treatment is not given.  
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Symptoms: Symptoms: Heat StrokeHeat Stroke
Hot, dry skinHot, dry skin
HallucinationsHallucinations
Throbbing headacheThrobbing headache
High body temperatureHigh body temperature
Confusion/dizzinessConfusion/dizziness
Slurred speechSlurred speech
Irrational behaviorIrrational behavior
Loss of consciousnessLoss of consciousness
ConvulsionsConvulsions
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First AidFirst Aid: : Heat StrokeHeat Stroke

Call 911 and notify their supervisor.Call 911 and notify their supervisor.
Move the sick worker to cool shaded area.  Move the sick worker to cool shaded area.  
Cool the worker using methods such as:Cool the worker using methods such as:
–– Soaking their clothes with water.Soaking their clothes with water.
–– Spraying, sponging, showering them with water.Spraying, sponging, showering them with water.
–– Apply ICE.Apply ICE.
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Heat Heat ExhaustionExhaustion

Dehydration causes blood volume to decrease.  Dehydration causes blood volume to decrease.  
The bodyThe body’’s response to excessive loss of water s response to excessive loss of water 
and salt.  and salt.  
Usually through excessive sweating. Usually through excessive sweating. 
Workers most prone to heat exhaustion are the Workers most prone to heat exhaustion are the 
elderly, employees with high blood pressure and elderly, employees with high blood pressure and 
those working in hot environments. those working in hot environments. 
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Symptoms: Heat Symptoms: Heat ExhaustionExhaustion
Heavy sweatingHeavy sweating
Extreme weakness or fatigueExtreme weakness or fatigue
Dizziness Dizziness 
ConfusionConfusion
NauseaNausea
Clammy, moist skinClammy, moist skin
Pale or flushed complexionPale or flushed complexion
Muscle crampsMuscle cramps
Slightly elevated body temperatureSlightly elevated body temperature
Fast and shallow breathingFast and shallow breathing
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First AidFirst Aid: Heat Exhaustion: Heat Exhaustion

Have employees rest in a cool, shaded or Have employees rest in a cool, shaded or 
airair--conditioned area.conditioned area.
Have employees drink plenty of water or Have employees drink plenty of water or 
other cool, nonother cool, non--alcoholic or nonalcoholic or non--caffeine caffeine 
beverages. beverages. 
Have employees take cool shower, use cold Have employees take cool shower, use cold 
wet towels.   wet towels.   
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Symptoms and First Aid: Symptoms and First Aid: 
Heat SyncopeHeat Syncope

Symptoms:Symptoms:
–– LightLight--headednessheadedness
–– DizzinessDizziness
–– FaintingFainting
First Aid:First Aid:
–– Sit or lie down in a cool placeSit or lie down in a cool place
–– Slowly drink water, clear juice or a sports Slowly drink water, clear juice or a sports 

beveragebeverage
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Symptoms and First Aid:Symptoms and First Aid: 
Heat CrampsHeat Cramps

Symptoms:Symptoms:
–– Muscle pain or spasms usually in the abdomen, arm and Muscle pain or spasms usually in the abdomen, arm and 

legs.legs.
First Aid:First Aid:
–– Stop all activities and sit in a cool place.Stop all activities and sit in a cool place.
–– Drink clear juice or a sports beverage.Drink clear juice or a sports beverage.

Water must be taken every 15 to 20 minutes in hot environments. Water must be taken every 15 to 20 minutes in hot environments. 
–– Do not return to strenuous work for a few hours after the Do not return to strenuous work for a few hours after the 

cramps subside.  cramps subside.  
–– Seek medical attention if any of the following apply:Seek medical attention if any of the following apply:

Worker has heart problems.Worker has heart problems.
Worker is on a lowWorker is on a low--sodium diet.sodium diet.
Cramps do not subside within one hour.  Cramps do not subside within one hour.  



2626

Symptoms and First Aid:Symptoms and First Aid: 
Heat RashHeat Rash

Symptoms:Symptoms:
–– Heat rash looks like a red cluster or pimples or small Heat rash looks like a red cluster or pimples or small 

blisters.blisters.
–– Occurs on neck and upper chest, in the groin, under the Occurs on neck and upper chest, in the groin, under the 

breasts and in elbow creases.  breasts and in elbow creases.  

First Aid:First Aid:
–– Try to work in a cooler, less humid environment when Try to work in a cooler, less humid environment when 

possible.possible.
–– Keep the affected area dry.Keep the affected area dry.
–– Dusting powder may be used to increase comfort.  Dusting powder may be used to increase comfort.  
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Substances that inhibit cooling and Substances that inhibit cooling and 
cause dehydrationcause dehydration

AlcoholAlcohol
CaffeineCaffeine
StimulantsStimulants
MedicationsMedications
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MedicationsMedications

AntiAnti--psychotics (e.g Seroquel)psychotics (e.g Seroquel)
medications for Parkinsonmedications for Parkinson’’s disease s disease 
Tranquilizers (e.g. Xanax)Tranquilizers (e.g. Xanax)
Antidepressants (e.g. Prozac) Antidepressants (e.g. Prozac) 
diuretic medications or "water pills" diuretic medications or "water pills" 
Antihistamines (constriction of blood Antihistamines (constriction of blood 
vessels) e.g. Benadryl, vessels) e.g. Benadryl, 
BetaBeta Blockers, heart medicationBlockers, heart medication
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Control of HEATControl of HEAT

Engineering ControlsEngineering Controls
–– VentilationVentilation
–– Air coolingAir cooling
–– Fans Fans 
–– ShieldingShielding
–– InsulationInsulation



3030

Administrative Controls & Work Administrative Controls & Work 
PracticesPractices

Train employees on the hazards of heat stress,Train employees on the hazards of heat stress,
Recognition of predisposing factors, danger signs, and Recognition of predisposing factors, danger signs, and 
symptomssymptoms
Awareness of firstAwareness of first--aid procedures for and the potential aid procedures for and the potential 
health effects of, heat strokehealth effects of, heat stroke
Employee responsibilities in avoiding heat stressEmployee responsibilities in avoiding heat stress
Dangers of using drugs and alcohol in hot work Dangers of using drugs and alcohol in hot work 
environmentsenvironments
Use of protective clothing and equipmentUse of protective clothing and equipment
Coverage of environmental and medical surveillance Coverage of environmental and medical surveillance 
programsprograms
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StandardsStandards

MIOSHA and OSHA do not have a   MIOSHA and OSHA do not have a   
Heat standard.Heat standard.

This would be handled by the General Duty This would be handled by the General Duty 
Clause, Section 11(a) of Act 154Clause, Section 11(a) of Act 154
In addition, American Conference of In addition, American Conference of 
Governmental Industrial Hygienists (ACGIH) Governmental Industrial Hygienists (ACGIH) 
guidelines are used when conducting a guidelines are used when conducting a 
compliance investigation.  compliance investigation.  
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Educational ResourcesEducational Resources

MIOSHA websiteMIOSHA website
–– Heat Stress Heat Stress –– ““Guidelines for Combating                              Guidelines for Combating                               

Heat StressHeat Stress””

Federal OSHA websiteFederal OSHA website
–– Water. Rest. Shade.Water. Rest. Shade.
–– Quick Card Quick Card ““Protecting Workers from Heat StressProtecting Workers from Heat Stress””

Centers for Disease Control (CDC)Centers for Disease Control (CDC)
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Campaign to Prevent Heat IllnessCampaign to Prevent Heat Illness 
in Outdoor Workersin Outdoor Workers

Heat Smartphone App

http://www.osha.gov/SLTC/heatillness/mediaresources.html
http://www.osha.gov/SLTC/heatillness/trainingresources.html
http://www.osha.gov/SLTC/heatillness/heat_index/index.html
http://www.osha.gov/SLTC/heatillness/edresources.html
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Heat Prevention ProgramHeat Prevention Program 
Recommendations for EmployersRecommendations for Employers

Schedule maintenance and repair jobs in hot 
areas for cooler months. 
Schedule hot jobs for the cooler part of the day.
Acclimatize workers by exposing them for 
progressively longer periods to hot work 
environments.
Reduce the physical demands of the workers.
Use relief workers or assign extra workers for 
physically demanding jobs.  
Provide cool water or liquids to workers (avoid 
drinks with caffeine, alcohol, or large amounts of 
sugar).
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Heat IndexHeat Index

The U.S. National Oceanographic and The U.S. National Oceanographic and 
Atmospheric Administration (NOAA) Atmospheric Administration (NOAA) 
developed the Heat Index system.developed the Heat Index system.

Heat Index combines relative humidity with Heat Index combines relative humidity with 
temperature to give an temperature to give an ““apparentapparent””
temperature.temperature.

What the conditions What the conditions ““feelfeel”” like.like.
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Basic Heat ProgramBasic Heat Program

Know your work environmentKnow your work environment
Provide basic training to employeesProvide basic training to employees
Monitor the heat levelMonitor the heat level
Monitor the employees for signs/symptomsMonitor the employees for signs/symptoms
Provide water or sports drinksProvide water or sports drinks
Provide feasible controlsProvide feasible controls
Adjust work/rest schedule if HI > 90Adjust work/rest schedule if HI > 90
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Fatality Due to HeatFatality Due to Heat

MikeMike
39 year old Male39 year old Male
Dishwasher in kitchen of a restaurantDishwasher in kitchen of a restaurant
Died July 7Died July 7
Last exposure to heat July 3Last exposure to heat July 3
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Heat StressHeat Stress
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Employee ConditionsEmployee Conditions

100 pounds over ideal weight (obese).  6100 pounds over ideal weight (obese).  6’’ and 280 and 280 
lbs.lbs.
Drank cola during all shifts (dehydrated)Drank cola during all shifts (dehydrated)
Drank beer after all shifts (dehydrated)Drank beer after all shifts (dehydrated)
Wore baseball hat (barrier)Wore baseball hat (barrier)
Wore a plastic apron (barrier)Wore a plastic apron (barrier)
No training on heat illness or preventionNo training on heat illness or prevention
Complained of heat, only took one brief breakComplained of heat, only took one brief break
Red faced Red faced ““Rambo,Rambo,”” sweating heavilysweating heavily
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Work Conditions on July 3Work Conditions on July 3
Outside temp. reached 88 Outside temp. reached 88 °°F, F, 
lowest RH was 72%lowest RH was 72%

Open doors to a patioOpen doors to a patio

Kitchen was 74%Kitchen was 74%--87% humidity87% humidity
Kitchen was 95 Kitchen was 95 –– 105 105 °°F  F  
HI ?HI ?
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HeatHeat
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Heat Heat 
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MikeMike

Left work 1 amLeft work 1 am
On bicycleOn bicycle
Crashed after 1 blockCrashed after 1 block
Homeowners gave water, he collapsedHomeowners gave water, he collapsed
AmbulanceAmbulance
Thought he was drunkThought he was drunk
Never regained consciousnessNever regained consciousness
Died 3 days laterDied 3 days later
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Heat Illness PreventionHeat Illness Prevention
Have a planHave a plan
Train on symptoms/signs, incl. medicationsTrain on symptoms/signs, incl. medications
Monitor temp. and humidity Monitor temp. and humidity 
If the If the HEAT INDEX > 90 HEAT INDEX > 90 °°F, then continuouslyF, then continuously
Monitor employee signs and symptomsMonitor employee signs and symptoms
Consider effect of added clothingConsider effect of added clothing
Provide extra water and sports drinksProvide extra water and sports drinks
Provide cooler rest areasProvide cooler rest areas
Provide shaded rest areasProvide shaded rest areas
Provide extended break times Provide extended break times 



5151


	Heat Stress Hazards �In The Workplace
	Summary
	Dr. Thomas Adams�October 3, 1930 - August 17, 2011�
	Slide Number 4
	Slide Number 5
	Work Heat Exposure Fatalities:�30 deaths/year (2003 – 2009)
	   Heat Stress Simulation	
	Heat in the Workplace
	Normal Temperature
	Daily Temperature 
	Heat Stress Factors
	Heat Stress causes Strain (illness)
	  
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Heat Stroke
	Symptoms: Heat Stroke
	First Aid: Heat Stroke
	Heat Exhaustion
	Symptoms: Heat Exhaustion
	First Aid: Heat Exhaustion
	Symptoms and First Aid: �Heat Syncope
	Symptoms and First Aid:�Heat Cramps
	Symptoms and First Aid:�Heat Rash
	Substances that inhibit cooling and cause dehydration
	Medications
	Control of HEAT
	Administrative Controls & Work Practices
	Standards
	Educational Resources
	Campaign to Prevent Heat Illness�in Outdoor Workers
	Slide Number 34
	Slide Number 35
	Heat Prevention Program�Recommendations for Employers
	Heat Index
	Slide Number 38
	Basic Heat Program
	Fatality Due to Heat
	Heat Stress
	Employee Conditions
	Work Conditions on July 3
	Slide Number 44
	Slide Number 45
	Heat
	Slide Number 47
	Heat 
	Mike
	Heat Illness Prevention
	Slide Number 51

