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Heat Stress and Fatigue - Questions to Consider (1)

 What H&S training materials used by awardees already address
climate change related hazards, risks, and protection measures?

« Have HDPTP awardees modified existing H&S curriculum to
specifically prepare workers for conditions that may result from
an extreme weather disaster?

 Have awardees in other program areas modified curriculum to
prepare workers for additional hazards that will result from
climate change (temperature and humidity) helping workers
understand these conditions could be for longer periods of the
year?

 What are some of the climate change vulnerabilities that you
have seen so far to affect workers?

National Institutes of Health
U.S. Department of Health and Human Services



National Institute of Environmental Health Sciences
Your Environment. Your Health.

Heat Stress and Fatigue - Questions to Consider (2)

* What are some steps that you have taken to ensure
sustainability and resilience in your training?

 How can the training you provide help build community
resilience and sustainability?

* What are some of the gaps you think exist in training, curriculum
development, and/or intervention to mitigate climate change
vulnerabilities?

* Do you have existing training and resources that addresses
some of the climate change vulnerabilities/ gaps?
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Heat Stress

e Background

e Occupational Statistics

« Standards and/or Guidance

* Thresholds and Work Rest Regiment
* Prevention/Conditions of Change

* Climate Change and Heat Stress

 Training and Resources Available
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Heat lliness Conditions, Symptoms and First Aid

Symptoms First Aid”

Heat stroke = Confusion v Call 911
- Fal.ntlng While waiting for help:
= Seizures
= Excessive sweating or red, hot, dry skin = Place worker in shady, cool area
= Very high body temperature » Loosen clothing, remove outer clothing
= Fan air on worker; cold packs in armpits
= Wet worker with cool water; apply ice packs, cool compresses, or ice if available
= Provide fluids (preferably water) as soon as possible
= Stay with worker until help arrives
Heat = Cool, moist skin = Have worker sit or lie down in a cool, shady area
exhaustion = Heavy sweating = Give worker plenty of water or other cool beverages to drink
= Headache = Cool worker with cold compressesf/ice packs
= Nausea or vomiting = Take to clinic or emergency room for medical evaluation or treatment if signs or symptoms worsen or do not
= Dizziness improve within 60 minutes.
= Light headedness = Do not return to work that day
= Weakness
= Thirst
= Irritability
= Fast heart beat

Heat cramps = Muscle spasms = Have worker rest in shady, cool area
= Pain = Worker should drink water or other cool beverages
= Usually in abdomen, arms, or legs = Wait a few hours before allowing worker to return to strenuous work
= Have worker seek medical attention if cramps don't go away

= Clusters of red bumps on skin = Try to work in a cooler, less humid environment when possible
= Often appears on neck, upper chest, folds = Keep the affected area dry
of skin

re not a medical professional, use this information as a guide only to help workers in need.

" Remember, if y
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https://www.osha.gov/SLTC/heatstress/heat_illnesses.html
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OSHA Reference -https://www.osha.gov/SLTC/heatstress/heat_illnesses.html
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Occupational Factors
that Viay Contribute
To Heat Iliness

- High temperature and
humidity
- Lowv fluid consumption

- Direct sun exposure (vwwith
NnNo shade) or extreme heat

- Limited air movement (Nno
breeze or wind)

- Physical exertion

- Use of bulky protective
clothing and equipment

Re: https://www.osha.gov/SLTC/heatillness/heat index/heat app.html and
https://www.osha.gov/SLTC/heatstress/heat_illnesses.html. National Institutes of Health

U.S. Department of Health and Human Services
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Presentation Notes
Information that can be found in the OSHA Heat Stress App at https://www.osha.gov/SLTC/heatillness/heat_index/heat_app.html and https://www.osha.gov/SLTC/heatstress/heat_illnesses.html.  


https://www.osha.gov/SLTC/heatillness/heat_index/heat_app.html

National Institute of Environmental Health Sciences
Your Environment. Your Health.

Heat lllness Statistics — OSHA/BLS 2008-2014

~a  https:/lwww.osha.gov/SLTC/heatillness/map.html
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This map shows locations of outdoor worker, heat-related fatalities between 2008 and 2014. It is not an exhaustive list of all worker fatalities from heat exposure during this time period. It includes only those fatalities that involve workers who are covered by either the Federal Occupational Safety and Health Administration (Federal OSHA) or a State OSHA plan.   - https://www.osha.gov/SLTC/heatillness/map.html
Also the CDC Study on Morb8ility/Mortality Weekly Report indicated that 7,233 heat related deaths from 1999-2009 with 40% of those in AZ, CA and TX).  Generally males and older adults and workers new on the job are most vulnerable.   Other conductions include those who are over 65, overweight, have heart disease, high blood pressure, take certain medications with heat warning.  
Also in the Climate Change Guidebook from 1999-2010 about 7,415 heat related deaths occurred averaging 618 per year.
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Regulations, Standards and Guidance

OSHA FactSheet

Protecting Workers from the Effects of Heat

At times, workers may be required to work in hot environments for long periods.
When the human body is unable to maintain a normal temperature, heat ilinesses
can occur and may result in death. it is also important to consider that hot

work environments may exist indoors. This fact sheet provides information to
employers on measures they should take to prevent worker ilinesses and death

caused by heat stress.

What is Heat liness?
Tha following are ilinesses that may result from
axposura to haat in the workplaoa.

Haat Stroke is tha most sericus heat-related
haalth problem. Haat stroka cocwrs whan the
body's tamparatura regulsting system fails and
body temiparatura
risas to critical

ﬁﬂ s},ﬁﬂ?m levals igroatar than
to Heat lliness 104°F). Thisisa
) madical amanponoy
- ngh.tn.urpnm‘h.lm and that may rosult in
Fumidity daatf! The signs

* Low fluid consumption
= Direct sun exposura twith

of hoat stroka ara
confusion, loss of

o shaded or sxtroma hoat consolousness, and
= Lirnited air movamant (no saizuras. Workars
breara or wind) eaparienoing
= Pyl camrieo haat stroka hawve
= " a very high body

*  Usa of bulky protactive

clothing and equipmant tampamturs and

may stop sweating.
I a workar shows
signs of possibla heat stroks, get madical halp
immadiataly, and call 511. Until madical help
arrives, mowe the waorker to a shady, cool area
ard ramova as much clothing as possible. Wat
tha worker with cool watar and circulatae thea air 1o
spoad cooling. Placa cold wet oloths, wot towals
or ice all ovar tha body or soak tha workar's
clothing with cold wazar.

Heat Exhawstion is tha naxt most senous haat-
ralated health problemn. Tha signs and symptoms

of heat exhaustion are hesdache, neuses, diznness,

waaknoss, irntability, confusion, thirst, hoavy
swaating and 2 body temparature grestar than
100.8°F. Workers with haat achaustion should ba
ramoved from tha hot area and givan liquids to drink.

Coal the workar with cold comprasses to the haad,
reck, and faco or hawa the workor wash his or har
haad, face and neck with cold watar. Encouraga
frequant sips of cool watar. Workars with sigrs or
symptoms of haat axhaustion should be taken to

a clinic or emangancy room for madical avaluation
ard treatment. Maka surs that someone stays with
tha workar until halp arrivas. If symiptoms worsen,
call 911 and get halp immadiataly.

Haat Cramps 2ra muscle pairs usually causad by tha
loss of body salts and fluid during sweating. Workers
with heat crampes should raplsca fluid loss by drinking
watar andior carbohydrate-slactrobyte eplcament
liquids iz.g.. sports drinks) avery 15 to 20 minutes.

Haat Rash is tha most common problem in hotwaork
ervironimants. Haat rash s caused by sweating and
lesaikes: ik a red clustar of pimiplas or small blisters.
Hiat rash may appear on tha nack, upper chast,
grean, undar tha bressts and slbow oresases. The
best traatmant for haat rash is to provida a coolar,
less humid work anvironment. Tha rash area should
bsa kapt dry. Powsdar may ba appliod to incroass
comfort. Ointmants and creams shoud not be usad
on a haat rash. &nything that makes the skin warm
or moist may maks tha rash worse.

Prevention Made Simple:
Program Elements

Haat lliness Provantion Program key alements. inchude:

= A Parson Designated to Dversae tha Haat linass
Prewantion Program

* Harard |dentificaticn

= Wastor. Rast. Shada Mossage

= Acclimatization

* Modified Work Schadulas

= Training

= Monitoring for Sigrs and Symptoms

= Emargancy Planning and Respores

OSHA General Duty Cause

OSHA Technical Manual (OTM)
TED 01-00-015 [TED 1-0.15A],

Cal OSHA and MN DOL

Washington State- Specific Heat
Stress standard for outdoor

workers

WAC 296-62-095 Outdoor Heat Exposure

ACGIH , ASPR for
Disasters/Extreme Environments

NIOSH

National Institutes of Health
U.S. Department of Health and Human Services
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Presentation Notes
Outdoor Heat Exposure Rule, Washington State Department of Labor and Industries, accessed February 2013
Heat Illness Prevention, State of California Department of Industrial Relations, accessed February 2013
Heat Stress Guide, Minnesota Department of Labor and Industry, accessed February 2013
OSHA  Occupational Heat Stress Information -https://www.osha.gov/SLTC/heatstress/heat_illnesses.html
For more information about heat-related illnesses:
OSHA Campaign to Prevent Heat Illness in Outdoor Workers materials: 
Illustrated, low-literacy fact sheets for workers (PDF*). OSHA, (2011). A Spanish version (PDF*) is also available.**
Worksites poster for employers that illustrate heat illness (PDF*). OSHA, (2011). A Spanish version (PDF*) available.** 
Community posters that list heat prevention tips and provide OSHA contact information (PDF*). A Spanish version 
OSHA Heat Illness Prevention Training Guide (PDF*). OSHA, (2011). A Spanish version (PDF*) is also available. 
Use OSHA's Heat Smartphone App. Check the heat index for your worksite and see reminders about the protective measures for the specified risk level.
OSHA Technical Manual (OTM). OSHA Directive TED 01-00-015 [TED 1-0.15A], (1999, January 20). Includes a chapter on Heat Stress with useful sections on the signs and symptoms of heat stress, sampling methods, control suggestions, and guidelines for investigating heat stress in the workplace.
Protecting Workers from the Effects of Heat (PDF*). OSHA Fact Sheet, (2011, April).
Protecting Workers from Heat Stress (PDF*). OSHA Quick Card, (2010). 
Protecting Workers from Heat Illness (PDF*). OSHA-NIOSH Infosheet, (2011, May). Provides information to employers on measures they should take to prevent heat-related illnesses and death.
Heat Stress. National Institute for Occupational Safety and Health (NIOSH) Workplace Safety and Health Topic Page. 
Frequently Asked Questions (FAQ) about Extreme Heat. Centers for Disease Control and Prevention (CDC). 
Heat Illness. National Institutes of Health, Medline Plus. Includes information in multiple languages.
Heat Stress. National Institute for Occupational Safety and Health (NIOSH) Workplace Safety and Health Topic Page. 
Frequently Asked Questions (FAQ) about Extreme Heat. Centers for Disease Control and Prevention (CDC). 
Heat Illness. National Institutes of Health, Medline Plus. Includes information in multiple languages.
Heat: A Major Killer. National Oceanic and Atmospheric Administration (NOAA), National Weather Service. Links to landing page with NWS's heat index description and chart. 
Heat Stress and Strain: TLV® Physical Agents 7th Edition Documentation. Summarizes the scientific data used by the American Conference of Government Industrial Hygienists (ACGIH) used to derive its threshold limit value (TLV) for heat exposure.
Heat Stress and Strain: TLV® Physical Agents 7th Edition Documentation. Summarizes the scientific data used by the American Conference of Government Industrial Hygienists (ACGIH) used to derive its threshold limit value (TLV) for heat exposure. Cal/OSHA Webpage: California Campaign to Protect Outdoor Workers From Heat Illness**
Cal/OSHA Heat Illness Prevention eTool and Action Kit***
Washington State Department of Labor and Industries Webpage: Outdoor Heat Exposure (OHE, Heat Stress)***
**These resources were adapted from: California OSHA's heat campaign materials.
Canadian reference material can be found at http://www.ccohs.ca/oshanswers/phys_agents/hot_cold.html and http://www.labour.gov.on.ca/english/hs/topics/heatstress.php . 
***California and Washington state have their own heat illness prevention standards; these materials reflect the requirements in those standards.  













National Institute of Environmental Health Sciences

Your Environment. Your Health.

~ ASPR Thresholds/Heat Stress Management

Work Regimen, Heat

TAEBLE |
HEAT STRESS/STRAIN MANAGEMENT PROCESS

HEAT STRESS EXPECTED [WORK IN
IMPERVIOUS CLOTHING OR
MODERATEHEAWY WORK AT

TEMPERATURES ABOVE 80°F [25.7°C]
L. 1. PERFORM MEDICAL SCREENING AND

WORKFORCE TRAINING

_( PHYSICALMEDICAL PRECLUSION FROM )
DEPLOYMENT CRITERLA PUSLISHED IM

. T
k 1 HERAHARM. WORKFORCE HEAT
gl
[ MPERVIOUS " mooeraTEr STFEMW;::_JN TRMCENIN'NI'GE ;ERFDHMED
CLOTHING HEAWY WORK. Wog )}
TASK TAEKS
L i,
2 PERFORM SITE ENVIRONMENT AL
MOMITORING
o SITE ANALYSIS OF ENVIRONMENTAL
+ HEAT COMDITIONS PERFORMED
} AND RECORDED BY SAFETY
ENVIRCHMENTAL
SCREENING CRITERIA OFFICER (WEET AND HEAT INDEX)
EXCEEDED BASED 0N OR OTHERS {HEAT INDEX], IF
EXPECTED WORKLOAD CUALIFIED SAFETY OFFICER |3 NOT

4 PRESENT
—}_I e
[ MONITORING OF WORKFORCE ] 3. PERFORM WORKFORCE MONITORING

FoR HE"“lT STRAIN PERSOMAL MOMTORING OF
*|  WORKERS ACCOMELISHED ONSITE

T ) T 4 ASSIST WORK
EXCEZSIVE HEAT EXCESSIVE HEAT PROVIDE SHADE, COOUNG FLUIDS
STRAINNOT STRAIN OR ADJUSTMENTS TO WORK, TIMES
IDENTIFIED: IDEMTIFIED:
CONTINUE IMPLEMENT
MOMTORING ) CONTROLS 5 RESTRICT WORK

MODIFY OR CAMCEL WORK
ACTMITIES

L & PRECLUDESYMPTOMATIC WORKERS, J

ASPR

g b Taken |- Irpeadeinm coilling ifoh s brnibed s v’ it cowr el (0 g Tywab Suba), riaih ired cadem
fand of afn work (ag. Thege and bedoal Aot peiformed on depioyments]. For aralyais puiposes, scivitles paricimed inimeervious
Salang & cofmededed Medny work, heeiney work Rciuces [fleree &Th of Dunk work, caimying, end el lebar such i ousfang o pulling s
ey ewing B et Eimclng Terd |

2

 Work Regimen-Heat Strain

Management Process —US
HHS/ASPR — Office of the
Assistant Secretary for
Preparedness

When values in Table Il are not exceeded, there is litde risk of exposure to heat
stress. H values are exceeded. workforce menitoring and the assistance with or

restriction of work ocours.

TABLE N
SCREENING CRITERIA [ENVIRONMENTAL THRESHOLDS REGUIRING
ADDITIOMAL PROTECTIVE ACTIONS) WBGT (F)

Threshold Limit Action Limit
[Acclimatized)' [Non-Acclimatized)
Work % in Work/Rest Moderate Heawvy Moderate Heavy
Cycle’ Work Work Work Work

75% - 100% | 824 (2B°C) - 77 (25°C) e
ED0%-75% | B42(20°C) [B1E(2375°C) | TEA[26°C) | 75.2{24°C)
25% - 50% 88 (3T°CY E4Z(28°C) | BOB(2FC) [T7O 25570
0% -25% [SB7(315°C)| B6.0(30.5°C) | 842(29°C) | 824({268°C)
0% WBGET of = B0°F (32.2°C) and Heat Index of > 121°F j49°C}

UL

Mote 1: Acclimatzabon is physical activity under physical conditions simiar to
anticipated work, five (5) of the last seven (7), or ten (10) of the last fourteen (14)
days. Moticeable loss of acdimatization occurs after four (4) days without
acclimatization activities.

Mote 2: When WBGT is not avadable, the following heat index action points may
be used. These are consenvative action points: Heat Index of <B0F (32.2°C)
[==: Heat Index of <103°F(39.4°C)[==: Heat Index of <121"F (40 .4°C) e
Heat Index of >121°F (42.4°C) . A reduction of one (1) level flag should be
imposed upon non-acclimatized workers.

National Institutes of Health
U.S. Department of Health and Human Services
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Presentation Notes
Measure each work area for the level of each environmental factor to which workers are exposed
The Wet Bulb Globe Temperature Index (WBGTI) takes into account four variables: air temperature, humidity, radiant heat and air movement.  This reading gives a more accurate measurement of heat stress than any one reading alone.
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ACGIH 2008 Heat
Stress/Strain TLV Decision
Flow Chart

Re: Mizula and Lippy: Volpentest
HAMMER Heat Stress 4 hour Training

ACGIH® Heat Stress and Strain TLV® Decision Flow Chart

Heat Stress s <>
Expected?

1 YES

no | Clothing Adjustment Factors
Available?

|

YES
A

[ Limit Exceeded?

Are Screening Criteria for Action | o

YES

A\ 4

Continue Work

Monitor Conditions

Exceeded?

[ Are Screening Criteria for TLV@ |5

YES
h

NO Are Data Available for
Detailed Analysis?

F 3

YES

h

Action Limit Exceeded?

-

Y

TLV® Exceeded?

Implement General
Contfrols

YES
A 4

Perform Heat Strain
»  (Physiological) Monitoring

Continue Work
Maintain Confrols
Menitor Cenditions

A

Excessive Heat Strain
Based on Monitoring?

YES

hJ

Implement Job-Specific \

Controls

© 2006 ACGIH®
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Heat Stress and Strain: TLV® Physical Agents 7th Edition Documentation. Summarizes the scientific data used by the American Conference of Government Industrial Hygienists (ACGIH) used to derive its threshold limit value (TLV) for heat exposure
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Prevention Made Simple: Program Elements

* Heat lliness Prevention Program key elements include:

* A Person Designated to Oversee the Heat lliness
Prevention Program

* Hazard Identification
« Water. Rest. Shade Message
» Acclimatization

Modified Work Schedules

Training

Monitoring for Signs and Symptoms

Emergency Planning and Response

National Institutes of Health
U.S. Department of Health and Human Services
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Presentation Notes
Information on Prevention Made Simple: Program Elements can be found at OHSA (https://www.osha.gov/SLTC/heatstress/) and this material was developed from the CAL OSHA information on heat stress.  Also additional information on work load measure can be found at OSHA All in One Training on Heat Stress at https://www.osha.gov/SLTC/heatillness/heat_index/pdfs/all_in_one.pdf
Other Sources:
ACGIH, 2011. Heat Stress and Strain, in TLVs and BEIs, American Conference of
Industrial Hygienists, Cincinnati, OH.
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Climate Change and Worker Health

 Number of heat waves e Qutdoor workers and those in
has almost tripled the high ambient air indoor
long-term average -3 location such as warehouses

Nat'l Climate Assessment have increased risk of heat

Report (2011 &2013) lliness

 CDC Study indicated that < Full acclimatization is critical
In 20 cases of heat illness  and may take up to 14 days

or death over 2 years, 9 (Arbury 2014)
deaths in 15t 3 days and

several on 1st day- * New workers should be slowly
inexperienced workers exposed to hot environments

have higher incidents of

heat illness and death * PPE use and other

Engineering Controls needed.

National Institutes of Health

NIEHS Draft Climate Change Vulnerability Assessment: Appendix A. Climate Vulnerability Matrix U.S. Department of Health and Human Services
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In the past 30 years, average temperatures have had an increased rate of warming across the U.S., with parts in the North, West, and Alaska increasing most (U.S. Environmental Protection Agency, 2014). Heat waves, one of the most notorious climate change impacts, have caused severe injury and death in various populations. The Third National Climate Assessment Report noted that in 2011 and 2013, the number of intense heat waves has almost tripled the long-term average.3 In a recent study, CDC identified that in 20 cases of heat illness or death reviewed over a two-year period, nine deaths occurred in the first three days of working on the job and four of them occurred on the first day of work. Potential Training Gaps 
Current training should ensure that workers understand what heat and cold stress are and be able to identify symptoms and signs of heat or cold stress, and when and how to seek help. Additional training should also help workers understand how climate change will begin to alter the temperatures of their work environment and how these extreme temperature changes may impact their health in the long term. 
Workers may become acclimatized to the heat, while being exposed gradually to the hot environment. However, full acclimatization to the heat may take approximately 14 days (Arbury, 2014). New workers entering a hot environment need to be slowly exposed to the workplace and will need plenty of rest and water. 
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