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CPWR - The Center for Construction Research and

Training is a nonprofit dedicated to reducing ABOUT CPWR
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‘ construction industry. Board of Directors
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by NABTU, CPWR is a world leader in construction safety CPWR Highlights

and health research and training. (Annual Report)



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



Explain how rising
temperatures impact
worker health and
productivity

Learning Objective




Know your audience
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wikieepiA  Climate change denial
The Free Encyclopedia o ) )
From Wikipedia, the free encyclopedia

Main page Climate change denial, or global warming denial, is denial, dismissal, or unwarranted doubt that contradicts the scientific
Contents consensus on climate change, including the extent to which it is caused by humans, its effects on nature and human society, or the
= TETIEVETE potential of adaptation to global warming by human actions.PIIl7] Many who deny, dismiss, or hold unwarranted doubt about the

“Today, climate change skepticism is most
prominently seen in the United States...”



PEW Research Center published an article last
month on Americans’ views of climate change

Democrats, younger Americans identify dealing with 46% u‘; A“:B"clains‘ say ll:uma“ ;‘;tl::“:" contributes a
climate change as a top policy priority great deal to climate change, say some
B of TTA, adults wio say hunran activity, sueh as the Durning of fossil fuels,
% who say dealing with elimate change should be a top confributes ___ to global elimate change
priority for the president and Congress to address this year WA great deal  mSome Net toa much,/Not at all
U.S. adults 42
Rep/lean Rep 17 39 44
Rep/Lean Rep BT Dem/lean Dem 71 21 7
DemyLean Dem 65 Conservative Rep [kl 34 54
30-49 42 Mod/cons Dem G4 o7 9
50-64 36 Liberal Dem 81 13
B5+ 39
Respa f | an an 1 i id [
| =]} 100 1§ I
Source: Survey of U.S. adults conducted Jan. 10-17, 202: e - !
PEW RESEARCH CENTER PEW RESEARCH CENTER
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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-enerqgy/



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

Studies into scientific agreement on human-caused global warming

100°

Oreskes 2004

Cook 2013

Verheggen 2014 Stenhouse 2014 Carlton 2015



Fossil fuel consumption increased
dramatically in the industrial era

Energy consumption in the United States (1776-2015)
quadrillion Btu
45

40

35 retroleum
30

25

20

15 coal

10

nuclear
5 . : e
other renewables
O

1776 1850 1900 1950 2015 -[:.i-_E?'

natural gas

8
Source: U.S. Energy Information Administration, Monthly Energy Review, https://www.eia.gov/todayinenergy/detail.php?id=26912



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 CO,




We've known since the 1800s that
CO, and other gases trap heat

* Heat-trapping nature of CO, 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/)
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https://climate.nasa.gov/evidence/
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Global surface temperature is rising
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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

SMALL CHANGE IN AVERAGE
BIG CHANGE IN EXTREMES

.climatecentral.org/toolkit-heat


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

Heat Wave Characteristics in the United States by Decade, 1961-2019
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https://www.epa.gov/climate-indicators
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https://climate.nasa.gov/vital-signs/global-temperature/

NIOSH published criteria for a
recommended standard 50 years ago

1972 First Occupational Exposure
Published to Heat and Hot Environments®

1986 Revised

2016 Revised

https://www.cdc.gov/niosh/docs/2016-106/pdfs/2016-166.pdf



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

The relationship between climate change
and worker health is multifaceted

Contexts
Population Energy Local conditions/ Urbanization/
growth policies Socioeconomic circumstances Deforestation
Global Climate Impact on Occupational
Change Safety and Health
Hazards/Exposures Research and Practice
Vector-borne  Industrial
Increased Increased diseases transitions ~ Changes ® Conduct new research
ambient air uv Extreme g expanded & emerging in the built linki ; d
temperature  pollution radiation weather habitats industries environment inking climate an
ll 1 l I l occupational diseases
More hot Ozone N More Plants Job ® |dentify numbers
days exposure clean-up L insecurity of workers exposed
Carbqn <|nsects
1 monoxide e Develop:
Higher More workers More - New hazard controls/
average out in severe > tight guidance
temperature v weather v buildings - Qccupational
Pulmonary il Pathogens 4 Ex pa Limi
; . ) New posure Limits
toxicants nghtnlng . . .
Molds/ hazard - Risk communication
scenarios  |ncreased i
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. “green movement”
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¥
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F v Cardiovascular Traumatic Dermatitis Tight pevelop ;
atigue . PP buildi indicators of climate-
disease injuries Musculoskeletal uilding )
Increased Eye effects : syndrome potentiated health
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Mental stress

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.

17


https://doi.org/10.1080/15459620903066008

Examples from the prior slide:

Increased Hazards/Exposures  Occupational Health Effects

Temperature > Heat stress

Air pollution > CVD & respiratory disease
UV radiation > Skin cancer

Extreme weather > Traumatic injuries

Insects > Infectious disease

Molds/allergens > Allergies/asthma

18



CPWR researchers studied heat-related
construction deaths from 1992 to 2016

CPWR KEY FINDINGS FROM RESEARCH

AMERICAN JOLENAL
F
INDUETRIAL MEDICINE

Heat-related deaths among
construction workers

Heat-related deaths among construction
workers in the United States

Xiuwen Sue Dong, Gavin H. West, Alfreda Holloway-Beth,
Xuanwen Wang, and Rosemary K. Sokas. American Journal of
Industrial Medicine, 20109.

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.
19



285 construction workers suffered heat-
related deaths from 1992 to 2016

Percent of US workforce Percent of all heat-related
occupational deaths

B construction m other B construction m other

20



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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i FOURTH NATIONAL CLIMATE ASSESSMENT

Volume II: Impacts, Risks, and Adaptation in the United States

The National Climate Assessment (NCA) assesses the science of climate change and variability and its impacts across the United States, now and throughout this century.

SUMMARY FINDINGS

OVERVIEW

Higher temperatures
threaten worker
health and
productivity

REPORT CHAPTERS

DOWNLOADS

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



World Health Organization
estimates are grim

(B

Between 2030 and 2050 climate change is expected to cause

250 000 ADDITIONAL DEATHS PER YEAR %

due to malaria, malnutrition, diarrhoea and heat stress. World Health
Organization




Heat affects health in many ways

An increased risk of hospitalization D'ehydr._atl'cm, el el b
kKidney injury and blood pressure

for heart disease. )
problems. Some kidney damage can
Heat exhaustion, which can lead become irreversible with repeated

7"~ toheat stroke if not treated, can or untreated injury.
W cause critical illness, brain injury,
and even death.

#‘l

Violence, crime, and suicide may
increase with temperature, adding

Worsening asthma and chronic lp to tl?e rates of dePrES?'GH ﬂnfj
Y obstructive pulmonary disease anxiety already associated with
Hh (COPD) as heat increases the climate change.

production of ground-level ozone.

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)

* Adayabove 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/ ¢



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?

Image courtesy: Earl Dotter/SNC-Lavalin

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

27



List critical elements of
heat illness prevention
plans and training

Learning Objective




Critical components
of a heat safety plan
include:

* Risk assessment

* Acclimatization
 \Water, rest, shade

* Training

* First aid

 Heat stress controls
* Emergency response

29



Provision of water, rest, and shade should be
a cornerstone of any heat ililness safety plan

WATER. REST. SHADE.

The work can't get done without them.

Using the

Educational Resources ot nelee

Training Media Resources

30
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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 traininqg should include information about
recognizing symptoms of heat-related illness; proper hydration
(e.qg., 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.qg., 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.”

31



This mnemonic can help to remember
important training topics from the prior slide

First Aid

Symptoms F # J s

Hydration

Protective clothing & equipment

Acclimatization

Risk factors

Supervisor training

32



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 __



Know your audience

“Night work” courtesy DOT




Personal risk factors for heat iliness
include

Low physical fitness _. : fia

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 iliness

p

~

/ B
Cal OSHA
investigated heat
illness cases from
-l
N Y,
“ ) )
/ N / N
48% on day 1 80% days 1-4
|
N Y, N Y,

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

Table 4-4. Comparison of classic and exertional heat stroke

Patient characteristics Classic Exertional
Age Young children or elderly Typically 15-45 years
Health Chronic illness or debilitation Usually healthy
oooooo
Prevailing weather Frequent in prolonged Variable
Sweating Usually absent Often present
Sweating Usually absent Often present
History of febrile illness Unusual Common
Acid-base disturbances Respiratory alkalosis Lactic acidosis
Acute renal failure Fairly rare Common
Rhabdomyolysis Seldom severe Common; may be severe
Hyperuricemia Modest Marked
Creatinine: blood urea nitrogen ratio 1:10 Elevated

“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.”




Access resources to use in
your training program

Learning Objective




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/

+
Hot Weather Toolbox Talk. Also available in Spanish. CPWR [. TOOLBOK

* Hot Weather Hazard Alert. Also available in Spanish. EHELEN | R U LS TRULTIUN TAL K

« Skin Cancer Toolbox Talk. Also available in Spanish. e

« Skin Cancer Hazard Alert. Also available in Spanish.

+ Lightning Toolbox Talk. Also available in Spanish.

« Lightning Hazard Alert. Also available in Spanish.

+ Heat Hazard & Solutions

» Protect Yourself Against Heat Exposure New. Product from the OSHA-CPWR. Alliance
+ Protect Yourself from Lightning Infographic New.

OSHA

OSHA's Campaign to Prevent Heat lliness and Occupational Heat Exposure web pages provide a host of resources for employers and workers, including:

CPWR

CPWR resources and solutions include:

« Water, Rest, Shade Fact Sheet. Also available in Spanish
« Water, Rest, Shade Wallet Card. Also available in Spanish
« Heat lliness Training Poster Also available in Spanish

« The OSHA Heat lliness Prevention Training Guide. Also available in Spanish
« The OSHA Heat Safety Tool Smartphone App (Updated)

NIOSH

The NIOSH Heat Stress page offers additional tools and publications addressing heat stress, including:

* Protecting Yourself from Heat Stress card

s Protect Your Workers from Heat Stress infographic

* Protect Yourself from Heat Stress podcast (4 min.)

* Heat-Related lliness FPoster

» Evaluation of Occupational Exposure Limits for Heat Stress in Outdoor Workers — United States, 2011-2016 MMWR Report

39


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-wea4t0her/



https://www.cpwr.com/research/research-to-practice-r2p/r2p-library/other-resources-for-stakeholders/working-in-hot-weather/

CPWR'’s elcosh covers heat stress too

Version en Espaiiol | Other Languages

Electronic Library of Construction . |
Occupational Safety & Health Search: |

Developed and maintained by CPWR - The Center for Construction Research and Training.

Workers” Compensation
Insurance: A Primer for
Public Health

Presentations / Toolbox Talks ’
Powerpoints 5 3 Join us
Training
Images Materials E
, Related Links
Videos Handouts
Research Reports . Check out CPWR's
construction .
i " solutions

—

About | FAQ | Contact | Disclaimer | Privacy Policy CPWR [. THE CENTER FOR CONSTRUCTION htt p ://WWW. e I cos h [ o rg-[
41

Copyright © 2014. CPWR - The Center for Construction Research and Training RESEARCH AND TRAINING


http://www.elcosh.org/

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

* Real-time heat index and forecast

* Risk levels

* Recommendations

* Info on symptoms, first aid, and more

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

42


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

The US military is a good resource for
heat stress guidance and training

Photo by FEMA/Mike Moore

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
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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

44



Here’'s a map I created for a CPWR
Trainer Enhancement

OSHA Severe Injury Reports - Non-Fatal Heat Ilinesses in Construction AstoryMap [ W &

This map shows a subset of data from OSHA Severe Injury Reports from January 1, 2015 through March 31, 2019. It is important to note that the map only includes severe
work-related injuries reported in federal OSHA states and does not reflect injuries in the 28 states with OSHA state plans. Severe injuries are defined as an amputation, in-
patient hospitalization, or loss of an eye. For more information about the data source used to create this map, visit https://www.osha.gov/severeinjury/
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https://arcg.is/OGbiD

Let’s do a group exercise with an
interactive map

occupational-heat-safety-
standards-united-states

| 1 ; 1. Open NRDC heat standards map:
ke https://www.nrdc.org/resources/
e

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?

46


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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