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Protecting workers from heat
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Heat Illness Prevention

Every year, dozens of workers die and thousands more become 1ill
while working in hot or humid conditions. The OSHA Heat Illness

Prevention campaign educates employers and workers on the

dangers of working in the heat.
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Heat Illness General Education
There are a range of heat illnesses that can affect anyone, regardless

of age or physical condition.
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Prevention
Heat-related illnesses can be prevented. Prevention requires
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https://www.osha.gov/heat

employers and workers to recognize heat hazards.
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Planning and Supervision
Heat-related illness can affect workers in many industries, at indoor or outdoor

worksites. Some job-related risk factors include:

=  Qutdoor work in warm weather,
= Heat sources such as ovens, fires, or hot tar,

» Strenuous physical activity, and

= Heavy or non-breathable work clothes.
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When these (or other) heat hazards are present, employers should plan ahead

to protect workers.
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Creation of a Heat Illness Prevention Plan

B HE R EE D AERRIZ DUV T




Employers should create a written plan to prevent heat-related illness. Use
the tools on this web site to help. Important elements to consider when

creating the heat plan are:

e Who will provide oversight on a daily basis?

¢ How will new workers gradually develop heat tolerance?

¢ Temporary workers may be more susceptible to heat and require closer
supervision.

e Workers returning from extended leave (typically defined as more than
two weeks) may also be at increased risk.

¢ How will the employer ensure that first aid is adequate and the protocol
for summoning medical assistance in situations beyond first-aid is
effective?

*  What engineering controls and work practices will be used to reduce heat
stress?

*  How will heat stress be measured?

e How to respond when the National Weather Service issues a heat
advisory or heat warning?

*  How will we determine if the total heat stress is hazardous?

¢  What training will be provided to workers and supervisors?
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Day-to-Day Supervision
Heat conditions can change rapidly and management commitment to

adjusting heat stress controls is critical to prevent heat illness. An individual
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at the worksite should be responsible for monitoring conditions and
implementing the employer's heat plan throughout the workday.

This individual can be a foreman, jobsite supervisor, plant manager, safety
director, or anyone else with the proper training. Proper training includes
knowing how to:

¢ 1identify and control heat hazards;

e recognize early symptoms of heat stress;

* administer first aid for heat-related illnesses; and

* activate emergency medical services quickly when needed.

Ideally, the individual who is responsible for the heat plan should be on-site,
where the workers are. On-site monitoring allows accurate determination of
heat stress. In some industries with a widely distributed workforce, such as
mail and package delivery, on-site monitoring might not be feasible. In those
cases, the responsible individual at the site should be fully trained on the
means and methods to contact and report to the employer any adverse heat
related conditions that may develop on the site as well as any signs and
symptoms of heat related illness experienced by any of the workers. The
responsible individual in a central location should estimate heat stress using

the best available methods for remote estimation.
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Heat-Related Illnesses and First Aid

Several heat-related illnesses can affect workers. Some of the symptoms are
non-specific. This means that when a worker is performing physical labor in

a warm environment, any unusual symptom can be a sign of overheating.
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Heat stroke = Confusion B iE o IRHEL
=  Slurred speech o KRHRZSEE
= Unconsciousness o ERAH
= Seizures . JEfE
» Heavy sweating or hot, dry o KREDORHTIIEEOWRE L5
skin Hz )5
» Very high body temperature o FERITEWRIE
. Rapid heart rate o RMWAOREK
Heat exhaustion = Fatigue B 5 o JEITIEK
» Irritability s AT7A477 5,
» Thirst o IMEDYEE

Nausea or vomiting
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* Dizziness or lightheadedness
* Heavy sweating
» Elevated body temperature or

fast heart rate
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Heat cramps = Muscle spasms or pain ZUT VA o FHADITWILA LT A

»  Usually in legs, arms, or trunk o EE. . BSUIEERRIZEZ B,
Heat syncope = Fainting £ S L

* Dizziness e WMFEW
Heat rash = Clusters of red bumps on skin | H¥H o HEIZTELRVEEEDOEEY

» Often appears on neck, upper
chest, and skin folds
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Rhabdomyolysis (muscle breakdown) *  Muscle pain
* Dark urine or reduced urine

output

=  Weakness
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Employers and workers should become familiar with the heat symptoms.
When any of these symptoms is present, promptly provide first aid. Do not try
to diagnose which illness is occurring. Diagnosis is often difficult because
symptoms of multiple heat-related illnesses can occur together. Time is of the

essence. These conditions can worsen quickly and result in fatalities.

When in doubt, cool the worker and call 911.

See below for further first aid recommendations.
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First Aid
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FIRST AID
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OSHA'’s Medical Services and First Aid standard and the Medical Service and

First Aid in Construction require the ready availability of first aid personnel

and equipment. First aid for heat-related illness involves the following
principles:
» Take the affected worker to a cooler area (e.g., shade or air
conditioning).
= Cool the worker immediately. Use active cooling techniques such as:

o Immerse the worker in cold water or an ice bath. Create the ice
bath by placing all of the available ice into a large container
with water, standard practice in sports. This is the best method
to cool workers rapidly in an emergency.

o Remove outer layers of clothing, especially heavy protective
clothing.

o Place ice or cold wet towels on the head, neck, trunk, armpits,
and groin.

o Use fans to circulate air around the worker.

= Never leave a worker with heat-related illness alone. The illness can
rapidly become worse. Stay with the worker.
=  When in doubt, call 911!
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Confusion, slurred speech, or unconsciousness are signs of heat stroke. When
these types of symptoms are present, call 911 immediately and cool the worker
with ice or cold water until help arrives.

Workers who are new to working in warm environments are at increased risk

of heat-related illness. See the Protecting New Workers section of this website

for more details. Especially during a worker's first few days, absolutely all
symptoms should be taken seriously. Workers who develop symptoms should
be allowed to stop working. They should receive evaluation for possible heat-

related illness.
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Prevention

Eid]

Heat-related illnesses can be prevented. Prevention requires employers and
workers to recognize heat hazards. Management should commit to:

= Take extra precautions to protect new workers.

» Train supervisors and workers to control and recognize heat hazards.

* Determine, for each worker throughout each workday, whether total

heat stress is too high, both from the conditions of that day and
recognizing carryover effect possibilities.

* Implement engineering and administrative controls to reduce heat

stress.

= Provide sufficient rest, shade, and fluids.

You can learn more about these preventive measures by exploring the links

on this page.
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https://www.osha.gov/heat-exposure/protecting-new-workers
https://www.osha.gov/heat-exposure/protecting-new-workers
https://www.osha.gov/heat-exposure/training
https://www.osha.gov/heat-exposure/hazards
https://www.osha.gov/heat-exposure/controls
https://www.osha.gov/heat-exposure/water-rest-shade

Personal Risk Factors
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Some workers handle heat stress less effectively than others. Heat intolerance
happens for a variety of reasons. Personal risk factors include:

Obesity (body mass index > 30 kg/m2)

Diabetes

High blood pressure

Heart disease

Lower level of physical fitness

Use of certain medications such as diuretics (water pills) and some
psychiatric or blood pressure medicines

Some medications can result in a worker's inability to feel heat
conditions and/or the inability to sweat, so symptoms of heat stress
may not be evident.

Alcohol use

Use of illicit drugs such as opioids, methamphetamine, or cocaine
The above list is not comprehensive. Other medical conditions can also
predispose workers to heat-related illnesses.

Employers should recognize that not all workers tolerate heat the same way.
Workplace controls should focus on making jobs safe for all the employees. An
occupational medical monitoring program can identify workers who are at
increased risk of heat illness, while maintaining the confidentiality of workers’
health information.

When heat hazards are present, workers should receive training about
personal factors that can make them more susceptible to heat-related illness.
When in doubt, workers should talk to their healthcare provider about
whether they can work safely in the heat.
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Physiologic Monitoring
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Workers' bodies produce automatic responses to cope with heat stress. Heart
rate increases. Sweating becomes more profuse. Eventually skin temperature
and core body temperature rise.

These physiologic responses can be measured by workers or employers.
Physiologic monitoring has several advantages over other methods of
monitoring heat stress:

individualized

direct and

Physiologic responses provide a
measurement of each worker's response to heat stress.

Physiologic measurements can be used to monitor the worker's level of
heat tolerance. Impermeable clothing, such as chemical protective
suits, prevents cooling by sweating and may contribute to heat illness
at lower temperatures. Environmental monitoring (i.e., WBGT) does
not give an accurate indication of these workers' heat stress.
Physiologic monitoring, such as heart rate measurement, should be
used to determine whether their heat stress is too high.

Heart rate is the easiest physiologic parameter to measure. A timepiece is the
only required equipment. Workers can be trained to count their pulse. More
sophisticated devices, such as heart rate monitor wristwatches, are also
available.

Some employers also monitor weight changes during a work shift as a
measure of water loss from sweating.

Body temperature can be measured by thermometers. Oral, skin, and aural
(eardrum) thermometers are less invasive than core body temperature
measurements. Caution should be used when interpreting temperature

measurements, because environmental heat might affect some thermometers.

BB L R B 720108, HE ORITBEIRNICRIS A Z L ET, Dk
N ERD, ITTRREICH D, BN, BERE OB AR EFLET,
NS OAEBRRIRISIE, FEE SUIEAFENET S5 2 L T&E £, AHT
=H YU TEMMOBA NV AOFE=X Y 7 IFEE B LT, WL D OF]
NV EF,

o ERRROSIC R D (BRI D K 8 O SO A R DO E B
ETHIENTEET,
» AEHERAHIE iﬁﬁﬁwﬁm&vAw%% B —F A DIERTAZ L

NTEFETALFRERD & O AR F MO LKL, FITIZ L DWmEE 5T
K VARVEE TOBPED K & 72 5 AlRENMEN H D £77,

REE=4Y 7 (T7pb WBGT) X, ZNOHDEEEDOBA N L AD
EHERIEZ 525D TIEL D A BAA N LV ARENE 9 Al
T DL, DAENED L O RABNT =X U V7 E{TH RETT,

OHEUT, H O HICHE TE AR /T XA —2 T, ME0E BI3REHE
JTY, EEFITEONMMERZ LM EZT 5 LR TEET,
DT =2 — P EBRRT O L 5 e, LV mE RS bR TRE T,

fEFHHEIC Lo TR, BT L DK%
Z—=FTHZLbdHYET,
R, R CTHET S 2 LR TEET,

A, BEROE (B REFHE, AEARORIE &L HREMESMRN T,
(RIE ORI EE 2 IR 2 BIZIE, BREAORELZ T 5K b H D20, EE
DEETT,

PEADIREL LT, BT OREL L E=

B Y8
B 4EII-S

11




Please see the Additional Resources for more details about implementation

and interpretation of physiologic monitoring.
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Standards

g

Employer Responsibilities (OSHA Standard:
General Duty Clause)

Under the General Duty Clause, Section 5(a)(1) of the Occupational Safety
and Health Act of 1970, employers are required to provide their employees
with a place of employment that "is free from recognized hazards that are

causing or likely to cause death or serious harm to employees."

The courts have interpreted OSHA's general duty clause to mean that an
employer has a legal obligation to provide a workplace free of conditions or
activities that either the employer or industry recognizes as hazardous and
that cause, or are likely to cause, death or serious physical harm to
employees when there is a feasible method to abate the hazard. This
includes heat-related hazards that are likely to cause death or serious bodily

harm.
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NIOSH’s Recommended Heat Standard

The National Institute for Occupational Safety and Health (NIOSH) has
published criteria for a recommended standard for occupational heat stress.
The NIOSH document includes recommendations for employers about how to

prevent heat-related illnesses.
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https://www.osha.gov/heat-exposure/resources
https://www.osha.gov/laws-regs/oshact/section_5

Criteria for a Recommended Standard — Occupational Exposure to Heat and
Hot Environments. U.S. Department of Health and Human Services
(DHHS), National Institute for Occupational Safety and Health (NIOSH)
Publication No. 2016-106, (February 2016).
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Heat Standards in Specific States

Many U.S. states run their own OSHA-approved State Plans. Some states
have adopted standards that cover hazards not addressed by federal OSHA

standards. The following states have standards for heat exposure:

California. California’s Heat Illness Prevention Standard requires
employers to provide training, water, shade, and planning. A
temperature of 80°F triggers the requirements. See CalOSHA's
website. See the full text of the California heat standard.

Minnesota. The standard applies to indoor places of employment. See
the full text of the regulation.

Washington. See Washington State’s Outdoor Heat Exposure Rule.
See the full text of the regulation.
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Related Standards

The Personal Protective Equipment (PPE) standard at 29 CFR 1910.132(d)
requires every employer in general industry to conduct a hazard assessment
to determine the appropriate PPE to be used to protect workers from the

hazards identified in the assessment.
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https://www.osha.gov/stateplans/
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https://www.dir.ca.gov/title8/3395.html
https://www.revisor.mn.gov/rules/5205.0110/
https://lni.wa.gov/safety-health/safety-research/ongoing-projects/heat-related-illness
https://app.leg.wa.gov/WAC/default.aspx?cite=296-62&full=true#296-62-095
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.132#1910.132(d)

See also 29 CFR 1915.152 (shipyard), 29 CFR 1917.95 (maritime) and
both 29 CFR 1926.28 and 29 CFR 1926.95 (construction).

The Recordkeeping regulation (29 CFR 1904) requires employers to record
certain work-related injuries and illnesses. In general, if a worker sustains a
work-related injury or illness and receives days away from work, restricted
work activity/job transfer, or medical treatment beyond first aid, the case
will need to be recorded. However, if a worker needs "first aid," as defined in
29 CFR 1904.7(b)(5), the employer is not required to record the case.

For example, if a worker requires intravenous fluids to treat a work-related
illness, the case meets the general recording criteria. On the other hand, if a
worker 1s only instructed to drink fluids for relief of heat stress, the case is
not recordable. Refer to 29 CFR 1904.7(b)(5) for an explanation of the

difference between medical treatment and first aid.

Importantly, under 29 CFR 1904.39, employers are required to report to
OSHA all work-related fatalities within eight hours, and all work-related
inpatient hospitalizations within twenty-four hours. This reporting
requirement would include occupational heat-related events such as heat
illness, heat stroke, kidney injury, and rhabdomyolysis that result in death

or inpatient hospitalization.

The Sanitation standards at 29 CFR 1910.141, 29 CFR 1915.88, 29 CFR
1917.127, 29 CFR 1918.95, 29 CFR 1926.51 and 29 CFR 1928.110 require

employers to provide potable water.

The Medical Services and First Aid standards at 29 CFR 1910.151, 29 CFR
1915.87, 29 CFR 1917.26, 29 CFR 1918.97, and 29 CFR 1926.50, require that

FLERIZBIT D HAI (29 CFR 1904) 1%, A FE ICHRFE O 1FEZE B D A K ORI
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DEF Z LT HMERH Y £, UL, H#ED 29 CFR 1904.700) (512
#Ind NERAE) Z0EET5RECHIVUE, EHFIXZOER 28T 5
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Bl 21X, S EE DMEEBIE O FIR OB O 7D S 2 WE & T 2 55121%, £
D — A X — ) 7o Ri s B I A B L £ 7,

— 5 HEE DA NV ADIERID =K EERT 5 X 3 EREN=7ET T
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MAFABRIZ B > T FEG ORI REE NG ENET,

29 CFR 1910.141, 29 CFR 1915.88, 29 CFR 1917.127, 29 CFR 1918.95, 29
CFR 1926.51 KO 29 CFR 1928.110 OfAXAE L, FHF ICAHKORELE %
E,EAHT T ET,

29 CFR 1910.151, 29 CFR 1915.87, 29 CFR 1917.26, 29 CFR 1918.97, 29 CFR
1926.50 OEEY — 2 K OUSANLE O FLAE L, EERi T < ISR WSS, B
LD NN SBIE 21T 5 T2 DO+ 573l a =T 5 2 L 28RBS T TWVET,
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https://www.osha.gov/laws-regs/regulations/standardnumber/1915/1915.152
https://www.osha.gov/laws-regs/regulations/standardnumber/1917/1917.95
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.28
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.95
https://www.osha.gov/laws-regs/regulations/standardnumber/1904/1904.7#1904.7(b)(5)
https://www.osha.gov/laws-regs/regulations/standardnumber/1904/1904.7#1904.7(b)(5)
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.141
https://www.osha.gov/laws-regs/regulations/standardnumber/1915/1915.88
https://www.osha.gov/laws-regs/regulations/standardnumber/1917/1917.127
https://www.osha.gov/laws-regs/regulations/standardnumber/1917/1917.127
https://www.osha.gov/laws-regs/regulations/standardnumber/1918/1918.95
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.51
https://www.osha.gov/laws-regs/regulations/standardnumber/1928/1928.110
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.151
https://www.osha.gov/laws-regs/regulations/standardnumber/1915/1915.87
https://www.osha.gov/laws-regs/regulations/standardnumber/1915/1915.87
https://www.osha.gov/laws-regs/regulations/standardnumber/1917/1917.26
https://www.osha.gov/laws-regs/regulations/standardnumber/1918/1918.97
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.50

persons on-site be adequately trained to render first aid, in the absence of

medical facilities within close proximity.

The Safety Training and Education standard for construction at 29 CFR
1926.21.

29 CFR 1926.21 OERFEICHET 2 ZEHE I EUE,

Letters of Interpretation

= The use of hard hats while working on roofs in hot weather. (August
1, 2014). Addresses concerns related to the use of hard hats and
roofers’ risk of heat-related illnesses from exposure to excessive heat.

=  Whether the use of personal protective equipment is mandatory
when working under heat stress conditions. (May 18, 2010). OSHA
guidance for choosing appropriate PPE to protect workers from
electrical hazards when heat stress is a factor.

= Clarification of preexisting injury/illness and recordkeeping. (October
6, 2009). Clarifies recordkeeping requirements for heat-related
illnesses.

=  Wearing short-sleeved shirts while performing a thermal spray
operation with exposure to hexavalent chromium fumes. (January 25,
2007).

* Requirements for "nature breaks" and weather-related "comfort
breaks" for U.S. Postal Service employee. May 12, 2006)

= Acceptable methods to reduce heat stress hazards in the workplace.
(October 17, 2001). Identifies feasible and acceptable methods that

can be used to reduce heat stress in workplaces.
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https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.21
https://www.osha.gov/laws-regs/regulations/standardnumber/1926/1926.21
https://www.osha.gov/laws-regs/standardinterpretations/2014-08-01
https://www.osha.gov/laws-regs/standardinterpretations/2010-05-18
https://www.osha.gov/laws-regs/standardinterpretations/2010-05-18
https://www.osha.gov/laws-regs/standardinterpretations/2009-10-06-1
https://www.osha.gov/laws-regs/standardinterpretations/2007-01-25-0
https://www.osha.gov/laws-regs/standardinterpretations/2007-01-25-0
https://www.osha.gov/laws-regs/standardinterpretations/2006-05-12-1
https://www.osha.gov/laws-regs/standardinterpretations/2006-05-12-1
https://www.osha.gov/laws-regs/standardinterpretations/2001-10-17-0

Fire retardant PPE requirements and PPE hazard assessment.
(March 27, 1998). Identifies heat and cold stress as factors considered
under PPE hazard assessment.

Interpretation of OSHA requirements for personal protective
equipment to be used during marine oil spill emergency response
operations. (September 11, 1995). 29 CFR 1910.132(d) mandates that
the employer perform a hazard assessment of the workplace to
determine if the use of PPE is necessary; select and mandate worker
use of the necessary PPE; communicate selection of PPE decisions to
workers; and select PPE that properly fits the employees.
Landscaping employees working in extreme temperatures. (July 14,

1992).

HEPVE PPE S O PPE falafesit, (1998 45 3 H 27 H). PPE f&
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éo
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OfiEE, (1995 4 9 H 11 H), 29 CFR 1910.132(d)i%. & 2Bk 0 fE
BitREl 217V, PPE Off FAAMIENE 9 25 Z & 437 PPE
ZIIRNL, HEEICHEREZREMNIT S 2 &, PPE &IROWEZHBE B
252k, WREAHICEYIGEST S PPE 23R+ 5Z L2855 C
W5,

it 72 L Ol < TERE ZEOYE T F, (199247 A 14 H),
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https://www.osha.gov/laws-regs/standardinterpretations/1998-03-27-0
https://www.osha.gov/laws-regs/standardinterpretations/1995-09-11-0
https://www.osha.gov/laws-regs/standardinterpretations/1995-09-11-0
https://www.osha.gov/laws-regs/standardinterpretations/1995-09-11-0
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.132#1910.132(d)
https://www.osha.gov/laws-regs/standardinterpretations/1992-07-14-0

Case Studies
The following heat-related case studies are the result of from OSHA
enforcement investigations. Some identifying details have been changed to

protect the privacy of workers and employers.

T ARLT 4
UIFOBBIED r—2 22 7 113, OSHAIZ X 2l EOHKER T, HE#EK
CHERAEDT T AN =25 F 570, —HOBRIIERSHTOET,

Case #1: Roofing worker

In July, a 42-year-old man started a new job as a roofer. His employer did not
have a formal plan to protect new workers from heat-related illness although
there was plentiful water, ice, and Gatorade available at the site. The worker
felt fine during his first two days of work. His third day on the job was slightly

warmer, with a high temperature of about 86°F and relative humidity of 57%,

for a heat index of 90°F. In the afternoon, the worker told his co-workers he felt

F—A1: BIRTHEEER

TH., 2 OBMERBEREEA L LTI LWVMEFRZGO E Lo, EHEIT, 3
K, KEOTF—=HF L—F (AR—=VHE) BDEFCH-ICL b T,
AR ZBENDAFD 2O D IER R f 2 Ff > T EHATLE,
ZOHWEIZ. BYO 2 HENTEFHPR BT, 3 HHOKIRIZROR®E <. &M
RIRITH 867 F (30T), MxHEEIX 57% T, BUEEiE 90° F (3227T) Th-
776
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hot and sick. He climbed down from the roof and went to sit by himself in the
sun. When his co-workers checked on him a few minutes later, he had
symptoms of heat stroke. He was taken to a hospital where he died. Scattered
clouds may have reduced the radiant temperature somewhat but
reconstruction showed a wet-bulb globe temperature of 82°F based on data

from a nearby airport.

Lessons to learn from this case:

»  Protect new workers during their first two weeks on the job. Make sure
they take plenty of rest breaks and drink enough fluids.

= Never leave workers alone when they complain of heat-related
symptoms. Their condition can worsen quickly! Take them to a cool
location and provide first aid. Even a brief delay in first aid can make
the difference between life and death.

» Temperatures do not have to be extremely hot to cause heat stroke in
workers. Remember, total heat stress is a combination of environmental
heat and workload. Air temperatures in the 80s (°F) are high enough to
result in a Heat Index value of 90°F. They are also high enough to kill

some workers.
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Case #2: Delivery worker

A2 BlER

A 50-year-old man had been working at a delivery company for six years. His

job involved driving a vehicle and walking in residential neighborhoods to
deliver mail and packages. In late May, the weather suddenly became hotter.

On the second day of hot weather, this worker developed heat cramps and heat

exhaustion. He was hospitalized for two days with acute kidney failure due to

50 kD BEIL, 6 FERI D EBESAIZE D TE Lz, ofHE T, HAER L,
FEHEZ SN TEED/INEERITS 2 & T,
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dehydration. His condition improved after intravenous fluid replacement.

Lessons to learn from this case:

Even experienced workers are vulnerable to heat-related illness when
the weather becomes warmer. Throughout the first week of warmer
conditions, treat all workers as if they need to adapt to working in the

heat. Take extra precautions to protect them from heat-related

illnesses.

Make sure workers drink enough fluids during warm or hot weather.

A, ERITSEE L E L,
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Case #3: Foundry worker

=) 3 : gFEL
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https://www.osha.gov/heat-exposure/water-rest-shade

A 35-year-old employee had worked at a foundry for six years. The indoor | 35 D#EHAH 1%, 6 FfIgEE LIHTEHWCWE L7z, ERNORRG I, Wl &
workplace had high levels of environmental heat from ovens and molten metal. | ONAREIS B IZ L DR SO L~V T LT,

His normal job tasks were in a cooler area of the building. On the day of the | DO OEFIX, EWOHF O LWGHT TITHOILTWVWE Lz, FHCY H, T
incident, he was asked to perform a job in a hotter environment near an oven. | JERF O OEIROERE CHFEEZTH L OICEbIvE LT,

He wore heavy protective clothing to prevent skin burns. After several hours | #%i%. K& D KEZFI T DIZEFORGERE E TOE Lo, B OIMEEDE,
of work, the man collapsed and died of heat stroke. ZOBMEITEHE TN, T LE LT

Lessons to learn from this case: ZDEHFNBFEEREX T &,
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» Heat-related illness can occur indoors. The risk is not limited to outdoor | = ZAHEITEANTHEZVEFE T, VAZITBEAOHEHEIZRONEH A,

workers.
= Some types of work clothing prevent the release of heat from the body. | = {EHEROFEIIC L > TX, L DOEDOMM Z T 5O H Y £, BREEEL
Environmental heat measurements underestimate the risk of heat- HIEIZ, 2089 R TORFIEY A7 Z8/ NI L E 1,

related illness in these situations.
=  Workers are at risk of heat-related illness when they are reassigned to | =  S7E#& (%, LV EMAVMEFICEERR Z SNz & & BVIEIC) 0D U 2703 b
warmer job tasks. D E9,

More OSHA Cases Z Ot OSHA F41
Review a list of heat-related fatalities and catastrophes investigated by OSHA. | OSHA 2FHA& L72ZUCE I E T 2 CFHMME P RBEDO U X M a2 ZB W ZTF
T, (EMD Review #7 U v 7 LTLEELY, )
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https://www.osha.gov/pls/imis/AccidentSearch.search?p_logger=1&acc_description=heat+stress&acc_Abstract=heat&acc_keyword=&sic=&naics=&Office=All&officetype=All&endmonth=09&endday=12&endyear=2002&startmonth=09&startday=12&startyear=2018&InspNr=
https://www.osha.gov/pls/imis/AccidentSearch.search?p_logger=1&acc_description=heat+stress&acc_Abstract=heat&acc_keyword=&sic=&naics=&Office=All&officetype=All&endmonth=09&endday=12&endyear=2002&startmonth=09&startday=12&startyear=2018&InspNr=

Know Your Rights

Federal law entitles you to a safe workplace. Your employer must keep your
workplace free of known health and safety hazards. You have the right to
speak up about hazards without fear of retaliation. You also have the right

to:

= Receive workplace safety and health training in a language you
understand

=  Work on machines that are safe

= Receive required safety equipment, such as gloves or a harness and
lifeline for falls

= Be protected from toxic chemicals

= Request an OSHA inspection, and speak to the inspector

= Report an injury or illness, and get copies of your medical records

= Review records of work-related injuries and illnesses

=  See results of tests taken to find workplace hazards
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OSHA FactSheet
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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 illnesses 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 illnesses and death
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caused by heat stress.

What is Heat Illness?

The following are illnesses that may result from exposure to heat in the
workplace.

Heat Stroke is the most serious heat-related health problem. Heat stroke

occurs when the body’s temperature regulating system fails and body

BPRE &1 ?
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temperature rises to critical levels (greater than 104°F). This is a medical
emergency that may result in death! The signs of heat stroke are confusion,
loss of consciousness, and seizures. Workers experiencing heat stroke have a
very high body temperature and may stop sweating. If a worker shows signs
of

possible heat stroke, get medical help immediately, and call 911. Until medical
help arrives, move the worker to a shady, cool area and remove as much
clothing as possible. Wet the worker with cool water and circulate the air to
speed cooling. Place cold wet cloths, wet towels or ice all over the body or soak

the worker’s clothing with cold water.

ALz XTEZV 9, Zhid, BICEL RO D D ERBAFETT !
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Occupational Factors that May Contribute to Heat Illness

High temperature and humidity

Low fluid consumption

Direct sun exposure (with no shade) or extreme heat
Limited air movement (no breeze or wind)

Physical exertion

Use of bulky protective clothing and equipment
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Heat Exhaustion is the next most serious heat-related health problem. The
signs and symptoms of heat exhaustion are headache, nausea, dizziness,
confusion, thirst, heavy sweating and a body

weakness, irritability,

temperature greater than 100.4°F. Workers with heat exhaustion should be
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removed from the hot area and given liquids to drink.

Cool the worker with cold compresses to the head, neck, and face or have the
worker wash his or her head, face and neck with cold water. Encourage
frequent sips of cool water. Workers with signs or symptoms of heat
exhaustion should be taken to a clinic or emergency room for medical
evaluation and treatment. Make sure that someone stays with the worker
until help arrives. If symptoms worsen, call 911 and get help immediately.
Heat Cramps are muscle pains usually caused by the loss of body salts and
fluid during sweating. Workers with heat cramps should replace fluid loss by
drinking water and/or carbohydrate-electrolyte replacement liquids (e.g.,
sports drinks) every 15 to 20 minutes.

Heat Rash is the most common problem in hot work environments. Heat rash
is caused by sweating and looks like a red cluster of pimples or small blisters.
Heat rash may appear on the neck, upper chest, groin, under the breasts and
elbow creases. The best treatment for heat rash is to provide a cooler, less
humid work environment. The rash area should be kept dry. Powder may be
applied to increase comfort. Ointments and creams should not be used on a
heat rash. Anything that makes the skin warm or moist may make the rash

worse.
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Prevention Made Simple:
Program Elements

Heat Illness Prevention Program key elements include:
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e A Person Designated to Oversee the Heat Illness Prevention Program
* Hazard Identification

¢ Water. Rest. Shade Message

*  Acclimatization

*  Modified Work Schedules

e Training

¢ Monitoring for Signs and Symptoms

¢ Emergency Planning and Response
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Designate a Person to Oversee the Heat Stress Program

Identify someone trained in the hazards, physiological responses to heat, and

controls. This person can develop, implement and manage the program.
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Hazard Identification

Hazard identification involves recognizing heat hazards and the risk of heat
1llness due to high temperature, humidity, sun and other thermal exposures,
work demands, clothing or PPE and personal risk factors.

Identification tools include:

OSHA’s Heat Smartphone App; a Wet Bulb Globe Thermometer (WBGT)
which 1s a measure of heat stress in direct sunlight that takes into account
temperature, humidity, wind speed, sun and cloud cover; and the National

Weather Service Heat Index. Exposure to full sun can increase heat index
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values up to 15°F.
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HYtioH7=5 L, B3BEENPHEK1 F (83C) EHLET,

Water.Rest.Shade

Ensure that cool drinking water is available and easily accessible. (Note:
Certain beverages, such as caffeine and alcohol can lead to dehydration.)
Encourage workers to drink a liter of water over one hour, which is about one
cup every fifteen minutes.

Provide or ensure that fully shaded or air-conditioned areas are available for

resting and cooling down.
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Acclimatization

Acclimatization is a physical change that allows the body to build tolerance to
working in the heat. It occurs by gradually increasing workloads and exposure
Full

acclimatization may take up to 14 days or longer depending on factors relating

and taking frequent breaks for water and rest in the shade.

to the individual, such as increased risk of heat illness due to certain

medications or medical conditions, or the environment.

New workers and those returning from a prolonged absence should begin with
20% of the workload on the first day, increasing incrementally by no more than
20% each subsequent day.

During a rapid change leading to excessively hot weather or conditions such

Bift. (Cw A

Bt &%, BSOF TOEECMAZOND Lo ICHRE2{bEE5 2 & T,
e ITEEREZC L, BFER TKERATZVKREEZR>7-0 452 L CIEE L%
T, BERIESICERE T4 BH5WIZNLEDL»D5HALH 0 £33, &
TEDFF L < ITRIRUTBRFEIC L DBHE Y X7 oo X 5 2@ N3 %
FRIZL Y £7,

BB R ORIIRED S OEIFE L, PIHIIIEERD 20%060h0, T Dk
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as a heat wave, even experienced workers should begin on the first day of work | T, & DO TOEEOH] H ITEH OIEEE KL OO 50%. 2 H HIX 60%.
in excessive heat with 50% of the normal workload and time spent in the hot | 3 H Hi% 80%. 4 H HI1X 100% TR T 2L E R H Y £,

environment, 60% on the second day, 80% on day three, and 100% on the
fourth day.

Modified Work Schedules HEBROER

Altering work schedules may reduce workers’ exposure to heat. For instance: | {fEEAT V2 — LV EZERTTHZ LT HEHEDE S ~DIZLBEWOT LN T
T ET, BRI
*  Reschedule all non-essential outdoor work for days with a reduced heat | * MET/RWVWESNTOEEIT, BIBEHEMEOBIZTXTTEEELET D,

index.
e Schedule the more physically demanding work during the cooler times of | *  E{AHJE T D @ MEZEZ IR LW T ET D,

day;
e Schedule less physically demanding work during warmer times of the | *  H{KRJE R DD 72 MEEZBE D WIFRTFIC T ET 5,

day;
*  Rotate workers and split shifts, and/or add extra workers. e EEBERMREIELV, KOV 7 bEZTREY ., RO XIIEXE 2EMT
*  Work/Rest cycles, using established industry guidelines. Do
e Stop work if essential control methods are inadequate or unavailable | © N SNTZERDOTA RT A o ZMHL, (FEELREDOY A 7V ERET

when the risk of heat illness is very high. Do

o BVRIED Y XU BIEFITEWGEEITIL MR R R E BT EN REY) T

Keep in mind that very early starting times may result in increased fatigue. L0, XIHMEHTERWSEAIR, (FE2PIT 5,

Also, early morning hours tend to have higher humidity levels.
FEFIZHFMEER RN 2 BN S5 R H D 2 & 2SI ENTLE
IV, FTo, FEIORFETIRREN S 2 AR H Y 7,
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Training

Provide training in a language and manner workers understand, including

information on health

HB IR

F S OWREFEA~ORE, BVPIEDIEIR, JERSORIETER O A I 7% LT

HRED PRSI DM a G, FBE PN EMF TS 2 5FEROHIEIC L D#

effects of heat, the symptoms of heat illness, how and when to respond to | B %17 9,
symptoms, and how to prevent heat illness.
Monitoring for Heat Illness Symptoms o EREIR D EEHR

Establish a system to monitor and report the signs and symptoms listed on
the previous page to improve early detection and action. Using a buddy system

will assist supervisors when watching for signs of heat illness.

PR R RO R 2 m B &S 572010, gi-X— V2 Ri#H L 72 IR L OYER 2 B5 1R
L. ETAHS AT LAEZHESLL TN, NF 027 A (M) Z2FfH+5
Z LT, BAHIEDOREEZERT ABIC ER A ZET A ENRTEET,

Emergency Planning and Response

Have an emergency plan in place and communicate it to supervisors and

workers. Emergency plan considerations include:

What to do when someone is showing signs of heat illness. This can make
the difference between life and death.

How to contact emergency help.

How long it will take for emergency help to arrive and training workers

on appropriate first-aid measures until help arrives.

Consider seeking advice from a healthcare professional in preparing a

B ERF DO FHE R USHS

ROFERORE 2T, BEA R OGEE B D, BAREHE OMGIE R 3L,
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plan.

Engineering Controls Specific to Indoor Workplaces

Indoor workplaces may be cooled by using air conditioning or increased
ventilation, assuming that cooler air is available from the outside. Other
methods to reduce indoor temperature include: providing reflective shields to
redirect radiant heat, insulating hot surfaces, and decreasing water vapor
pressure, e.g., by sealing steam leaks and keeping floors dry. The use of fans
to increase the air speed over the worker will improve heat exchange between
the skin surface and the air, unless the air temperature is higher than the
skin temperature. However, increasing air speeds above 300 ft. per min. may
actually have a warming effect. Industrial hygiene personnel can assess the
degree of heat stress caused by the work environment and make

recommendations for reducing heat exposure.

BAEERICRAEOEM = ha—
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Additional information

For more information on this and other issues affecting workers or heat stress,

visit: www.osha.gov/heat; www.cdc.gov/niosh/topics/heatstress; and

www.noaa.gov/features/earthobs 0508/heat.html .

For more information about workers' rights, see OSHA’s workers page at

www.osha.gov/workers.html.

B NTE#R
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www.osha.gov/heat;

(RS DT DM ORI OV T OFEMIT

www.cdc.gov/niosh/topics/heatstress ;
% LT www.noaa.gov/features/earthobs 0508/heat.html % ZE< 72X\,
B EOMEFRICE T MOV TIE, OSHA @ 5 ##F < — v
(www.osha.gov/workers.html ) #ZM L T 7Z&0,
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Workers have the right to working conditions that do not pose a risk of serious | 7 1%, RA 72 EHE 2 72 T ERIED IR W IHEI S Tk O fERA 55 2K M
harm, to receive information and training about workplace hazards and how | " OB 1L 5 {EIZ BT 2 1E 8 NS E B IR A 52T MR, 2 L THRIEZ BN T
to prevent them, and to file a complaint with OSHA to inspect their workplace | (ZHk35 % 592 OSHA (25§ &2 W LI T AHHERIZFf > TE T,

without fear of retaliation.

For more information about workers' rights, see OSHA’s workers page at | 57 f#) & ® # F] © 3 M 12 > v CTIiL . OSHA o % f# & ~ — ¥

www.osha.gov/workers.html. (www.osha.gov/workers.html ) # ZE&E < 72 &0,
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