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After today, you should be able to:

A 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 sigh up
for our mailing list to stay current on S&H news
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Heat is the leading cause of
weather-related deaths in the US
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HEAT-RELATED DEATHS IN

CONSTRUCTION

Employment Heat-Related Deaths
38%

Construction workers
accounted for only 7% of the
U.S. workforce, but experienced
38% of all heat- related

deaths at workin 2020.23

W All otherindustries

B Construction

1 CPWR- The Center for Construction Research and Training. [2022]. Fatal and Nonfatal Injuries in the Construction Industry. https://www.cpwr.com/wp-content/uploads/DataBulletin-May2022.pdf
2 U.S. Bureau of Labor Statistics. [2022]. Census of Fatal Occupational Injuries (2011 forward) One Screen Tool. https://www.bls.gov/iif/data.htm
3 U.S. Bureau of Labor Statistics. [2022]. Household Data Annual Averages 18b. Employed persons by detailed industry and age. https://www.bls.gov/cps/cpsaat18b.htm
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Heat-related deaths are difficult to track
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Florlda workers dled in the heat. Their

deaths were kept from authorities

A Times investigation found twice as many workers
have died across the state from heat than officials know.

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

Less
severe

Severe

Heat Rash
Heat Cramps

Workers with heat illness should:
e Stop working

e Cool down

Heat Syncope
Heat Exhaustion

J  Drink fluids

Heat Stroke

|




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

Table 1. Epidemiologic and Clinical Features of Classic and Exertional

Heatstroke.

Feature® Classic Heatstroke Exertional Heatstroke
Age group Prepubertal, elderly Postpubertal and active
Occurrence Epidemic (heat waves) Sporadic (any time of year)

Concurrent activity

Health status

Medications

Mechanism

Sweating

Sedentary
Chronically ill

Often being used (pre-
scribed medications)

Absorption of environmen-

tal heat and poor heat
dissipation

May be absent (dry skin)

Strenuous
Generally healthy

Usually none being used
(sometimes ergogenic aids,
illicit drugs)

Excessive heat production,
which overwhelms heat-loss
mechanisms

Usually present (wet skin)

CNS dysfunction

Acid-base distur-

bance
Rhabdomyolysis
Liver dysfunction
Renal failure
DIC
ARDS
Creatine kinase
Calcium

Potassium

Common

Respiratory alkalosis

Unusual
Mild
Uncommon (<5%)
Mild
Common
Mildly elevated
Normal

Normal

Commaon

Metabolic acidosis

Frequent
Marked to severe
Common (25-30%)
Marked to severe
Common
Markedly elevated
Low (hypocalcemia)

Usually high (hyperkalemia)

* ARDS denotes acute respiratory distress syndrome, CNS central nervous sys-

tem, and DIC disseminated intravascular coagulation.

Epstein Y, Yanovich R. Heatstroke. N Engl J
Med. 2019 Jun 20;380(25):2449-2459.
https://doi.org/10.1056/nejmral810762



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
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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 llIness.

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?

Fatalities by cause among construction workers aged 16 to 64 years old, 2022*

17,100

5,200
991
I
Work Injury Suicide 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
https://www.cpwr.com/wp-content/uploads/DataBulletin-September2024.pdf
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Research shows that
hotter temperatures
are associated with
increased risk of:

1. Suicide

2. Hospital admissions
for mentalillness

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

Changes in DNA markers tied to ageing have also been linked to chronic heat exposure.

HUMAN BODY'S AGEING
‘CLOCK' TICKS FASTER
AFTER HEAT STRESS

Preliminary study suggests link between long-term
heat exposure and molecular markers of ageing.

By Heldl Ledford

in November, joins a host of efforts to under-

stand the effects of rising temperatures on

xposuretoextreme heateventsislinked  humanhealth, asheatwaves strikearound the
tomolecularchanges thatcouldreflect  world withincreasing frequency.

accelerated ageing, accordingtoa pre- Heat isknown tostrain the heart and kidneys

liminary analysis of DNA markersin  and toslow cognition. But extreme heat could

more than 3,000 people. also have effects thatareinvisible — at first. “The

The US-based work, presented at the Ger-  physical toll might notimmediately manifest as

ontological Society of America’s Annual  anobservable health outcome, butrathercould

Scientific Meeting in Seattle, Washington,  affect our body at the cellular and molecular

534 | Nature | Vol 636 | 19/26 December 2024
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What might happen if you experienced these heat iliness
symptoms while working at height or operating machinery?

* Dizziness

* Light-headedness
* Fainting

« Altered mental state
« Confusion

* Muscle cramps

« Seizures
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Workers’ comp data from 24 states show
increasing injuries at higher temps

10%
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Below 65°F 65-70°F  70-75°F 75-80°F  80-85°F 85-90°F 90-95°F 95-100°F Above 100°F

This effect was
even stronger in
construction!

https://www.wcrinet.
org/news/news info/
wcri-study-explores-
excessive-heats-
influence-on-
workplace-injuries

B Change in Injury Counts Relative to 65—70°F 17
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Productivity losses due to heat stress cost the
US economy an estimated $98 billion annually
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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 % il
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2024 was the warmest year since

recordkeeping began in 1880

Source: NASA/GISS | —
https://climate.nasa.gov/vital- ‘ / o —
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SMALL CHANGE IN AVERAGE
BIG CHANGE IN EXTREMES

Cold Heat



Heat
waves
In the
US are
getting
worse

Average number of
heat waves per year
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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
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Some solutions are common sense

WATER REST SHADE.

The work can’t get done without them.




Drinking an 8-ounce cup of water
every 15 to 20 mins is
recommended when working in
hot conditions

Photo courtesy: Sunbelt Rentals
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CPWR has received questions about providing shade
for mobile worksites or other unique environments

&% I = ' = . ° ° ° °
Ik o« Companies are designing innovative
S = solutions, and a workforce who
Jobsite Shade m; 4 P builds things for a living can too!
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Portable shade structure with forklift slots for transport
www.jobsiteshade.com
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Other important
components of a heat
safety plan include:

* Environmental monitoring
 Acclimatization

* Training

» Heat stress controls e
- Emergency response -~ &



Environmental monitoring helps to implement appropriate
control measures and evaluate their effectiveness
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Conditions are hazardous.




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

NOAA's National Weather Service

Heat Index * Values were devised for
Temperature (“F) . . iy
90 92 94 96 98 100 102 104 106 108 110 Shady’ Ilght wind COndlthnS,
% 9 100 [i0 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
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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

10:44 9 ¢ T am
Heat Index @ @
|
|

< Calcutated

ﬂ a5F | @ A%

Caution " Danger
7 ALI0cAd AM
Feels Like
86°F

Conditions are hazardous.

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

Heat Stress App
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Why does acclimatization matter?

Over 70% of heat-related
deaths occur during a
worker’s first week on

the job!

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

https://www.osha.gov/heat-exposure/protecting-new-workers
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“Acclimatization” means the body's temporary

adaptation to work in heat that occurs as a person is
exposed over time

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

’&’ s
This Photo by Unknown Author is licensed under CC BY-NC-ND
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The US Army practices acclimatization and
provides information on its benefits

Core Temperature — Reduced Cardiovascular Stability — Improved
Heart Rate — Lowered
Sweating Efficiency — Improved Stroke Volume — Increased
Earlier Onset Blood Pressure — better Defended
Higher Rate Myocardial Compliance — Improved
Redistributed
Sweat Output Fluid Balance — Improved
Thirst — Improved
Skin Blood Flow — Improved Electrolyte Loss — Reduced
Earlier Onset Total Body Water — Increased
Higher Rate Plasma (Blood) Volume — Increased

and Better Defended
Metabolic Rate - Lowered

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

Experienced

1 50% 20%
2 60% 40%
3 80% 60%
4 100% 80%
S 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

Heat-related
Iliness

Physical
exertion

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

Designit out

SUBSTITUTION
Use something else

ENGINEERING CONTROLS
Isolation and guarding

ADMINISTRATIVE CONTROLS
Training and work scheduling

PERSONAL PROTECTIVE EQUIPMENT

Cnr!trnl Last resort Business
effectiveness value

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

Engineering Controls
= Shade structures, tents, or canopies.

* Fans, misters, portable evaporative cools, or
trailers/containers with air conditioning.

* Improved ventilation.

https://www.youtube.com/watch?v=bSWnZJ7h Lw
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Emergency response
plans should ensure that

* Medical services are available

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

* First aid procedures are
understood

e (Clear directions to the worksite
can be provided

* Thereis a plan to reschedule or
stop work if conditions become
too risky




CPWR is conducting research to advance
heat safety in construction

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING
RESEARCH

TRAINING SERVICE

CURRENT RESEARCH

Home > Research » Cumrent Research » Advancing Heat Safety in Construction
Advancing Heat Safety in Construction

Gavin West Research Team
CPWR Rosa Greenberg, Cora Roelofs

Email: gwest@cpwr.com

Abstract:

This project will address heat-related health risks among construction workers, aiming to decrease heat stress incidence
and reduce inequities in heat-related illness and injury risk. The first stage of this work will identify construction activities
that pose a high risk of heat stress and collect context-rich information about the implementation of new and continuing
heat stress solutions. Methods will include analyzing case narratives, conducting jobsite evaluations and interviews,
administering surveys, and creating an advisory committee to help interpret results—all as part of creating intervention
strategies. The second will develop targeted guidance, practical resources, and intervention strategies to prevent heat-

related morbidity and mortality, such as creating planning tools and measuring their uptake and impact. The final aspect of

this project will measure heat-related morbidity, mortality, and the adoption of heat safety solutions by analyzing national
surveillance data, surveying a large representative panel of construction firms, and developing interactive data tools.

Lista de recursos en espaiiol

Search

NEWS & EVENTS

ABOUT CPWR

L

L

L
R 5
>

!
,n

L

3\ .
f
J

4
s

4

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

42


https://commons.wikimedia.org/wiki/File:Monthly_Safety_Stand_Down_(8552567928).jpg
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

We are
recruiting
contractors to
participate in
our study

Contractors: Help Researchers Find Ways
to Keep Your Workers Safe in Hot Weather

CPWR-The Center for Construction Research and Training is conducting a research study to understand and
improve heat safety to better protect construction workers.

Project Goal: Develop and share strategies to prevent heat-related illnesses and save lives.

Research Questions
1. What are the impacts of extreme heat? -
2

How 1s extreme heat managed at the job site?
3. What is working well to manage the effects of heat on
workers and what areas remain challenging?

4. What arc the opportunities for improvement?

Who Can Participate?

We are looking for construction firms, preferably with active
worksites in Maryland or the Washington DC metro arca, to
participate in the study.

Study Process and Expectations'

Researchers will visit the site on two to three days during the summer of 2025 to collect information about the
implementation and impact of heat illness prevention plans. This will include:
*  Akickoff meeting to introduce the study and outline the process
» A walk-through of the site to observe heat illness prevention practices
*  Management interviews to learn about supervisors’ experiences, challenges, and needs with heat safety
*  Brief worker surveys to gather their insights and experiences
*  Wrap up meeting to report findings and answer questions

Ethical Considerations

Your company name will not be used without permission. Participation is voluntary and confidential.
Participants may choosc to withdraw from the study at any time.

'Details related to scheduling, walk-throughs, safety procedures, ete. will be discussed prior to enrollment.

To learn more, contact: CPWR .
Project Director, Gavin West

g\-\r' CST.(L;!.».UP WLCOm THE CENTER FOR CONSTRUCTION
301-495-8522 RESEARCH AND TRAINING

cpwr.com/hea




Helpful resources and guidance are available:

. www.cpwr.com/heat
nttps://www.cpwrconstructionsolutions.org/
nttps://www.cdc.gov/niosh/heat-stress/about/index.html
nttps.//www.osha.gov/heat-exposure
nttps.//webstore.ansi.org/standards/asse/ansiasspal10502024
nttps://www.iso.org/standard/67188.html

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

8. https://www.acgih.org/science/tlv-bei-guidelines/

NoOos®DdD -
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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

CPWR [@®

THE CENTER FOR CONSTRUCTION
RESEARCH AND TRAINING
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