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CPWR is a nonprofit created by North 
America’s Building Trades Unions (NABTU)
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After 
today, 
you 
should be 
able to:

Explain how rising 
temperatures impact worker 
health and productivity

List critical elements of heat 
illness prevention plans and 
training

Access resources to use in your 
training program
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Explain how rising 
temperatures impact 
worker health and 
productivity

1
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Know your audience

“Today, climate change skepticism is most 
prominently seen in the United States…”
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PEW Research Center published an article last 
month on Americans’ views of climate change

https://www.pewresearch.org/fact-tank/2022/04/22/for-earth-day-key-facts-about-americans-views-of-climate-change-and-renewable-energy/
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https://www.pewresearch.org/fact-tank/2022/04/22/for-earth-day-key-facts-about-americans-views-of-climate-change-and-renewable-energy/


Visual aids are a helpful way to tell a story 
with facts and scientific data
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Fossil fuel consumption increased 
dramatically in the industrial era

Source: U.S. Energy Information Administration, Monthly Energy Review, https://www.eia.gov/todayinenergy/detail.php?id=26912
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http://www.eia.gov/totalenergy/data/monthly/index.cfm
https://www.eia.gov/todayinenergy/detail.php?id=26912


We know that burning fossil fuels emits CO2 
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We’ve known since the 1800s that 
CO2 and other gases trap heat
• Heat-trapping nature of CO2 and 

other gases demonstrated in 
mid-19th century

• Their ability to affect transfer of 
infrared energy through the 
atmosphere is the basis of many 
instruments flown by NASA

“There is no question that increased 
levels of greenhouse gases must cause 

the Earth to warm in response.”

Source: NASA (https://climate.nasa.gov/evidence/) 10

https://climate.nasa.gov/evidence/


Atmospheric CO2 is alarmingly high
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Global surface temperature is rising
Red = above average
Blue = below average
Black = CO2

Horizontal Baseline = 1901-2000 
average temperature

Source: NOAA Global Climate Change Indicators
https://www.ncdc.noaa.gov/monitoring-
references/faq/indicators.php#warming-climate
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https://www.ncdc.noaa.gov/monitoring-references/faq/indicators.php#warming-climate


Climate Central has an extreme heat toolkit 
with great graphics like this one

https://medialibrary.climatecentral.org/toolkit-heat 13

https://medialibrary.climatecentral.org/toolkit-heat


Heat 
waves 
in the 
US are 
getting 
worse

Data Source: NOAA 2021. For more info: https://www.epa.gov/climate-indicators 14

https://www.epa.gov/climate-indicators


2016 & 2020 tied for warmest
2021 was 6th warmest

20 of the 
warmest 
years on 
record 
occurred 
since 2000!

Source: NASA/GISS
https://climate.nasa.gov/vital-
signs/global-temperature/ 15

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


NIOSH published criteria for a 
recommended standard 50 years ago

1972 First 
Published

1986 Revised

2016 Revised

https://www.cdc.gov/niosh/docs/2016-106/pdfs/2016-106.pdf16

https://www.cdc.gov/niosh/docs/2016-106/pdfs/2016-106.pdf


The relationship between climate change 
and worker health is multifaceted

Figure 10-1 Relationship between 
climate change and occupational 
safety and health

Adapted from Schulte & Chun (2009) 
https://doi.org/10.1080/15459620903066008

NIOSH [2016]. NIOSH criteria for a recommended 
standard: occupational exposure to heat and hot 
environments. By Jacklitsch B, Williams WJ, Musolin K, 
Coca A, Kim J-H, Turner N. Cincinnati, OH: U.S. 
Department of Health and Human Services, Centers 
for Disease Control and Prevention, National Institute 
for Occupational Safety and Health, DHHS (NIOSH) 
Publication 2016-106.
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https://doi.org/10.1080/15459620903066008


Examples from the prior slide:
Increased Hazards/Exposures
Temperature
Air pollution
UV radiation
Extreme weather
Insects 
Molds/allergens

Occupational Health Effects
Heat stress
CVD & respiratory disease
Skin cancer
Traumatic injuries
Infectious disease
Allergies/asthma
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CPWR researchers studied heat-related 
construction deaths from 1992 to 2016

Source: Fatal injury data were generated by the CPWR Data Center with restricted access to BLS CFOI micro data.
The views expressed here do not necessarily reflect the views of the BLS. Employment data were from the Current 
Population Survey. Calculations by the authors.
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285 construction workers suffered heat-
related deaths from 1992 to 2016

Percent of US workforce

6

construction other

Percent of all heat-related 
occupational deaths

36

construction other
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R
at

e 
of

 h
ea

t–
re

la
te

d 
de

at
hs

Y = -2.01 + 0.029*X
R2 = 0.422

As expected, the study showed that higher temperatures 
correlated with higher rates of heat-related death
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The study showed that temperatures and heat-
related construction deaths are trending upward
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Higher temperatures 
threaten worker 
health and 
productivity

The most recent National 
Climate Assessment predicts 
$160 billion in lost wages 
annually in the USA this century



World Health Organization 
estimates are grim

24



Heat affects health in many ways

Source: DHHS Office of Climate Change and Health Equity 
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Hotter temperatures increase the 
likelihood of workplace injuries

California workers’ comp study
• Hotter temps cause 20,000 

injuries per year (e.g., falls)
• A day above 100 °F leads to a  

10-15 % increase in same-day 
injury risk

https://equitablegrowth.org/working-papers/temperature-workplace-safety-and-labor-market-inequality/ 26

https://equitablegrowth.org/working-papers/temperature-workplace-safety-and-labor-market-inequality/


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

Good to see that this electrician on a 
platform ladder is safely tied off

Image courtesy: Earl Dotter/SNC-Lavalin 27



List critical elements of 
heat illness prevention 
plans and training

1 2
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Critical components 
of a heat safety plan 
include:  
• Risk assessment
• Acclimatization
• Water, rest, shade
• Training
• First aid 
• Heat stress controls
• Emergency response
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Provision of water, rest, and shade should be 
a cornerstone of any heat illness safety plan
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The 2016 NIOSH criteria document describes the 
importance of training and what it should include

“Health and safety training is important for employers to provide 
to workers and their supervisors before they begin working in a 
hot environment. This training should include information about 
recognizing symptoms of heat-related illness; proper hydration
(e.g., drinking 1 cup [8 oz.] of water or other fluids every 15–20 
minutes); care and use of heat-protective clothing and equipment; 
effects of various [risk] factors (e.g., drugs, alcohol, obesity, etc.) 
on heat tolerance; and importance of acclimatization, reporting 
symptoms, and giving or receiving appropriate first aid. 
Supervisors also should be provided with appropriate training 
about how to monitor weather reports and weather advisories.”
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This mnemonic can help to remember 
important training topics from the prior slide
First Aid
Symptoms 
Hydration 
Acclimatization
Risk factors 
Protective clothing & equipment
Supervisor training
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Environmental risk factors for heat illness 
are common in construction
Tools and machinery

Elevated surfaces

Heavy workloads

Simple accommodations

Temporary employment

Direct sunlight

PPE requirements

(Xiang et al., 2013) Image courtesy: Sunbelt Rentals 
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Know your audience

“Night work” courtesy DOT 34



Personal risk factors for heat illness 
include
Low physical fitness

Heavy Clothing and PPE

Advanced age

Acclimatization 
(lack of recent heat exposure)

This Photo by Unknown Author is licensed under CC BY-SA
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http://rpcsandbox.wikidot.com/jimmyboyhaha
https://creativecommons.org/licenses/by-sa/3.0/


New and returning workers are especially 
vulnerable to heat illness

Cal OSHA 
investigated heat 
illness cases from 

2005

48% on day 1 80% days 1-4

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

36

https://www.middleeastmonitor.com/20200319-egypts-new-capital-halts-construction-as-20-workers-test-positive-for-covid-19/
https://creativecommons.org/licenses/by-nc-sa/3.0/


The new NIOSH document differentiates 
classic and exertional heat stroke

SweatingUsually absent Often present

“Re-education is needed in the workplace especially about symptoms. 
Many workers have incorrectly been taught that as long as they were 

still sweating they were not in danger of heat stroke.” 37



Access resources to use in 
your training program

1 2 3
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Get resources from CPWR, OSHA, and NIOSH in one location:
https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-
resources-for-stakeholders/working-in-hot-weather/
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https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/working-in-hot-weather/


Toolbox talks are one of our most 
frequently accessed resources

https://www.cpwr.com/research/research-
to-practice-r2p/r2p-library/other-resources-
for-stakeholders/working-in-hot-weather/
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CPWR’s elcosh covers heat stress too

http://www.elcosh.org/
41

http://www.elcosh.org/


Anyone ever use the OSHA-NIOSH 
Heat Safety Tool App?

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

• Real-time heat index and forecast
• Risk levels
• Recommendations
• Info on symptoms, first aid, and more
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The US military is a good resource for 
heat stress guidance and training

Download the 
EM 385-1-1, Safety and Health 
Requirements Manual (2014)
here: 
https://www.publications.usace.army.
mil/portals/76/publications/engineer
manuals/em_385-1-1.pdf

Photo by FEMA/Mike Moore
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https://www.publications.usace.army.mil/portals/76/publications/engineermanuals/em_385-1-1.pdf


Interactive maps can be used for training activities
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Here’s a map I created for a CPWR 
Trainer Enhancement

https://arcg.is/OGbiD
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https://arcg.is/OGbiD


Let’s do a group exercise with an 
interactive map

1. Open NRDC heat standards map: 
https://www.nrdc.org/resources/
occupational-heat-safety-
standards-united-states

2. Answer questions for your state:
– How many workers in high-risk 

industries?
– Is there an existing heat standard?
– Standard under development?
– Active heat standard legislation?
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https://www.nrdc.org/resources/occupational-heat-safety-standards-united-states


Thanks! 
Questions?

Gavin West, MPH
Director, Nanomaterials Research

gwest@cpwr.com
301-495-8522
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