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After today, you should be able to:
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Explain why heat is an occupational hazard to be taken seriously

Describe protective measures to prevent heat-related illnesses 
and injuries



CPWR has served as the NIOSH National 
Construction Center since 1990

• Non-profit 
organization

• Created by 
North 
America’s 
Building 
Trades 
Unions
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Visit our website to access free resources and sign up 
for our mailing list to stay current on S&H news
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https://www.cpwr.com/
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Heat is the leading cause of 
weather-related deaths in the US

Photo by FEMA/Greg Henshall

U.S. Air Force photo by Edward Aspera Jr.

Photo by FEMA/Greg Henshall Photo by Justin Hobson via Wikimedia Commons

Photo by NASA via Wikimedia Commons
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Heat-related deaths are difficult to track

7

Published Dec. 14, 2024 | Updated Jan. 21, 2025: 
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/ 

https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/
https://www.tampabay.com/investigations/2024/12/14/florida-workers-died-heat-their-deaths-were-kept-authorities/


Heat illnesses range from less severe to fatal, but 
symptoms don’t always occur in a particular order

Less 
severe

• Heat Rash

• Heat Cramps

Severe

• Heat Syncope

• Heat Exhaustion

OFTEN 
FATAL

• Heat Stroke

Workers with heat illness should: 

• Stop working

• Cool down

• Drink fluids



Heat stroke is a medical emergency

1. Results in death or disability 
without rapid recognition 
and treatment

2. Sweating differs for classic 
vs. exertional heat stroke

3. Change in mental status 
(e.g., confusion, delirium) is 
an important indicator



Exertional 
heat stroke 
is more 
common in 
workplace 
settings

Epstein Y, Yanovich R. Heatstroke. N Engl J 
Med. 2019 Jun 20;380(25):2449-2459. 
https://doi.org/10.1056/nejmra1810762 

https://doi.org/10.1056/nejmra1810762


Research shows that heat exposure can exacerbate 
or trigger a wide range of health conditions:

• ischemic heart disease

• cardiac dysrhythmias

• ischemic stroke 

• asthma

• chronic obstructive pulmonary 
disease 

• respiratory tract infections

• hyperglycemia

• kidney failure

• neuropsychiatric disorders 
(e.g., psychosis, suicides, 
homicides, anxiety, and 
depression), 

• adverse birth outcomes

Sorensen C, Hess J. 
Treatment and Prevention 
of Heat-Related Illness. 
N Engl J Med. 2022 Oct 
13;387(15):1404-1413.



How many construction workers died from workplace 
injuries in 2022 versus suicide or overdose?

Source: National Center for Health Statistics, 2022 Mortality Multiple Cause-of-Death and U.S. Bureau of Labor Statistics, 2022 Census of Fatal Occupational Injuries. 

* Work injury data population does not align 1:1 with mortality data. Interpret with caution. ^ Suicides include overdoses due to overlapping definitions
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Research shows that 
hotter temperatures 
are associated with 
increased risk of:

1. Suicide
2. Hospital admissions 

for mental illness
3. Violent crime

Thompson et al (2018); Yoo et al (2021); Stevens et al (2024); Simister & Cooper (2004); Heo et al (2024) 

https://doi.org/10.1016/j.puhe.2018.06.008
https://doi.org/10.1007/s11356-021-12887-w
https://doi.org/10.1007/s00484-023-02613-1
https://doi.org/10.1002/smi.1029
https://doi.org/10.1038/s41598-024-53547-6


Researchers are 
also studying 
heat exposure as 
a cause of acute 
kidney injury and 
chronic kidney 
disease

Gibb K, Beckman S, Vergara XP, 
Heinzerling A, Harrison R. Extreme 
Heat and Occupational Health 
Risks. Annu Rev Public Health. 
2024 May;45(1):315-335.



Studies published within the last 2 years show that heat stress and 
dehydration are associated with an increased risk of new-onset 
chronic diseases, accelerated aging, and premature mortality
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What might happen if you experienced these heat illness 
symptoms while working at height or operating machinery?

• Dizziness

• Light-headedness

• Fainting

• Altered mental state

• Confusion

• Muscle cramps

• Seizures

Image courtesy: Earl Dotter/SNC-Lavalin



Workers’ comp data from 24 states show 
increasing injuries at higher temps
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https://www.wcrinet.

org/news/news_info/

wcri-study-explores-

excessive-heats-

influence-on-

workplace-injuries 

This effect was 

even stronger in 

construction! 
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Productivity losses due to heat stress cost the 
US economy an estimated $98 billion annually

Luke A Parsons et al 2022 Environ. Res. Lett. 17 014050 DOI 10.1088/1748-9326/ac3dae



The past 
10 years 
were the 
warmest 
on record

Source: NASA/GISS
https://climate.nasa.gov/vital-
signs/global-temperature/ 

2024 was the warmest year since
recordkeeping began in 1880
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Heat 
waves 
in the 
US are 
getting 
worse

Data Source: NOAA 2021. 

For more info: https://www.epa.gov/climate-indicators/climate-change-indicators-heat-waves 
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So, what can we do to 
work safely in the heat?



The NIOSH criteria document and ANSI/ASSP 
standard offer comprehensive guidance



CPWR’s collection of free resources includes programmatic and 
daily checklists to develop and implement effective plans

www.cpwr.com/heat 

http://www.cpwr.com/heat


Some solutions are common sense



Drinking an 8-ounce cup of water 

every 15 to 20 mins is 

recommended when working in 

hot conditions

Photo courtesy: Sunbelt Rentals



Sugar Farms in Nicaragua

https://www.laislanetwork.org/  

Data driven interventions:
 

1. Rest (intervals 

throughout)

2. Shade 

3. Water

4. Sanitation

Slide courtesy of Dr. Barrak 

Alahmad, Harvard University

https://laislanetwork.org/


CPWR has received questions about providing shade  
for mobile worksites or other unique environments

Portable shade structure with forklift slots for transport
www.jobsiteshade.com 

Companies are designing innovative 
solutions, and a workforce who 
builds things for a living can too!

http://www.jobsiteshade.com/


Other important 
components of a heat 
safety plan include:  

• Environmental monitoring

• Acclimatization

• Training

• Heat stress controls

• Emergency response



Environmental monitoring helps to implement appropriate 
control measures and evaluate their effectiveness



The NWS Heat Index combines air temperature and 
relative humidity into a single value that indicates 
how hot the weather will feel

• Values were devised for 

shady, light wind conditions, 

so exposure to full sun can 

increase values up to 15° 

• They also do not account 

for the physical demands of 

the work nor clothing/PPE 

requirements



WBGT adjusts usual air temperature 
measurements by accounting for:

• humidity

• wind

• radiant heat (e.g., from 

sunlight or machinery)



Heat safety apps are available from OSHA-NIOSH and AIHA

https://www.cdc.gov/niosh/heat-
stress/communication-resources/app.html 

https://synergist.aiha.org/20240607-heat-stress-mobile-app 
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Why does acclimatization matter?

https://www.osha.gov/heat-exposure/protecting-new-workers 

This Photo by Unknown Author is licensed under CC BY-SA-NC

Over 70% of heat-related 
deaths occur during a 
worker’s first week on 
the job!
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“Acclimatization” means the body's temporary 
adaptation to work in heat that occurs as a person is 
exposed over time

This Photo by Unknown Author is licensed under CC BY-NC-ND

Like dogs that shed fur 
when it’s hot, our bodies 
adapt to working in the 
heat!

http://lokitheshiba.blogspot.com/2010/04/shedding.html
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
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The US Army practices acclimatization and 
provides information on its benefits
Thermal Comfort Exercise Performance

Core Temperature – Reduced

Sweating Efficiency – Improved

Earlier Onset

Higher Rate

Redistributed

Sweat Output

Skin Blood Flow – Improved

Earlier Onset

Higher Rate

Metabolic Rate - Lowered

Cardiovascular Stability – Improved

Heart Rate – Lowered

Stroke Volume – Increased

Blood Pressure – better Defended

Myocardial Compliance – Improved

Fluid Balance – Improved

Thirst – Improved

Electrolyte Loss – Reduced

Total Body Water – Increased

Plasma (Blood) Volume – Increased 

and Better Defended

Table 2.1 - Actions of heat acclimation from Army TB MED 507



NIOSH recommends increasing exposures 
gradually over a period of 7 to 14 days

Day Number
Experienced 

Heat Worker
New Worker

1 50% 20%

2 60% 40%

3 80% 60%

4 100% 80%

5 100% 100%

Acclimatization starts to be lost after about 1 week away from working in the heat



Training should inform workers about 
risk factors for HRI

This Photo by Unknown Author is licensed under CC BY-SA

http://rpcsandbox.wikidot.com/jimmyboyhaha
https://creativecommons.org/licenses/by-sa/3.0/
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Image by NIOSH via Wikimedia Commons



Check out the  NABTU-CPWR Summer Heat Webinar 
recording on YouTube to learn more about effective 
solutions being used in the field
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https://www.youtube.com/watch?v=bSWnZJ7h_Lw 

https://www.youtube.com/watch?v=bSWnZJ7h_Lw


Emergency response 
plans should ensure that

• Medical services are available 

• Workers know what to do when 
a co-worker suffers a heat illness

• First aid procedures are 
understood

• Clear directions to the worksite 
can be provided

• There is a plan to reschedule or 
stop work if conditions become 
too risky



CPWR is conducting research to advance 
heat safety in construction

42

This Photo by Unknown Author is licensed under CC BY-SA
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We are 
recruiting 
contractors to 
participate in 
our study



Helpful resources and guidance are available:

1. www.cpwr.com/heat

2. https://www.cpwrconstructionsolutions.org/ 

3. https://www.cdc.gov/niosh/heat-stress/about/index.html 

4. https://www.osha.gov/heat-exposure 

5. https://webstore.ansi.org/standards/asse/ansiasspa10502024

6. https://www.iso.org/standard/67188.html 

7. https://www.aiha.org/get-involved/volunteer-groups/thermal-
stress-working-group 

8. https://www.acgih.org/science/tlv-bei-guidelines/ 
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Thank you! Questions?

Gavin H. West, MPH

Director, Health Research

CPWR – The Center for Construction 

Research and Training

gwest@cpwr.com | (301) 495-8522
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