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Heat-related illness can affect workers in many industries, at indoor or

outdoor worksites. Some job-related risk factors include:

e Outdoor work in warm weather,

e Heat sources such as ovens, fires, or hot tar,

e Strenuous physical activity, and

e Heavy or non-breathable work clothes.
When these (or other) heat hazards are present, employers should plan
ahead to protect workers.
Creation of a Heat Illness Prevention Plan
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?

e How will new workers gradually develop heat tolerance?
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e 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.

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

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

e How will heat stress be measured?

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

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

e What training will be provided to workers and supervisors?

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 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:

e identify and control heat hazards;
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e recognize early symptoms of heat stress;

e administer first aid for heat-related illnesses; and

e 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.
This website provides basic heat training resources. Employers who want

more detailed information can consult the Additional Resources.
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Heat-Related Illnesses and First Aid
HEATSTROKE warning sign - Photo Credit:
Copyright: gerenme

iStock - 598163346 |

Several heat-related illnesses can affect workers. Some of the symptoms

are non-specific. This means that when a worker is performing physical
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labor in a warm environment, any unusual symptom can be a sign of

overheating.

Heat-Related lliness Symptoms and Signs BHE FEIR & kg




Heat stroke Confusion ENHE E R
Slurred speech FEFE NI
Unconsciousness JEGE 15N
Seizures Fia
Heavy sweating or hot, dry WU WFEIT BN S HE U7 g
skin
Very high body temperature FEH I = OAIR
Rapid heart rate BANR
Heat exhaustion Fatigue B 7 T 55 i
Irritability 4747
Thirst D EDEX
Nausea or vomiting I 2 SRR
Dizziness or lightheadedness HENRLHL B A
Heavy sweating E200
Elevated body temperature or RIR D 57 AT o
fast heart rate
Heat cramps Muscle spasms or pain By agt TR DT WFL AR #
Usually in legs, arms, or trunk WE . O, BRI ER D
Heat syncope e Fainting R KA JAf
e Dizziness HEWN
Heat rash Clusters of red bumps on skin | &% FEIBIZARVS D SO EAET S
Often appears on neck, upper . D B KR OB E D Lo DS
chest, and skin folds LB D,
Rhabdomyolysis (muscle | Muscle pain REACHRARIE (75 N O HESE) 5 PR




Dark urine or reduced urine
output
Weakness

breakdown)
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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.
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When in doubt, cool the worker and call 911.
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See below for further first aid recommendations. F] BB LT EE N,
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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:
e Take the affected worker to a cooler area (e.g., shade or air

conditioning).
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e 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 i1ce or cold wet towels on the head, neck, trunk,
armpits, and groin.

o Use fans to circulate air around the worker.

e Never leave a worker with heat-related illness alone. The illness
can rapidly become worse. Stay with the worker.
e When in doubt, call 911!
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 » Protecting New Workers
OSHA has found that:

e Almost half of heat-related deaths occur on a worker's first day on
the job or a worker's first day back after an extended absence
(Tustin 2018).

e Over 70 percent of heat-related deaths occur during a worker's first
week (Tustin 2018).

These tragedies can be avoided if employers take actions to protect new
workers.

Throughout this section, the term "workers who are new to working in
warm environments" includes the following groups:

1. New, temporary, or existing employees who start new work
activities:

a. in warm or hot environments

b. while wearing additional clothing (e.g., chemical protective
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clothing)
c. with increased physical activity
2. Workers returning to work environments with potential exposure
to heat hazards after an absence of one week or more for example
returning from any kind of extended leave.
3. Workers who continue working through seasonal changes when
temperatures first begin to increase in the spring or early summer.
4. Workers who work on days when the weather is significantly
warmer than on previous days (i.e., heat wave).
In all examples above, the workers may not be used to the heat loads on
that day. The above workers are at increased risk of heat-related illness
because of physiological (i.e., related to body function and exertion) and/or
behavioral factors.
Build Heat Tolerance: Acclimatization
The term “acclimatization” means that the body gradually adapts and
tolerates higher levels of heat stress. Workers who are new to working in
warm environments may not be acclimatized to heat. Their bodies need
time to adapt to working in hot conditions. Acclimatization results from
the following changes in the way the body works:
e Body produces more sweat — more evaporative cooling
e Sweat contains less salt loss — less likely to develop electrolyte
imbalances and heat cramps
e Body is more efficient at getting rid of heat — slower heart rate

and slower body temperature increase
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e More blood flows to the skin — more efficient cooling through the

skin

Other factors that are different from person to person (e.g., general
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when
working.

when
working.

In addition to the heat-specific acclimatization factors listed above, new

workers may lack sufficient physical fitness for the work.

Overcoming Expectations and Pressures

Protection Strategies: Establishing a Culture of Acclimatization
To protect new workers from heat-related illness, employers should do the
following:

e Schedule new workers to work shorter amounts of time working in
the heat, separated by breaks, in heat stress conditions (see below).
Give new workers more frequent rest breaks.

Train new workers about heat stress, symptoms of heat-related
illness, and the importance of rest and water.

Monitor new workers closely for any symptoms of heat-related
illness.

Use a buddy system and don’t allow new workers to work alone.

If new workers talk about or show any symptoms, allow them to

stop working. Initiate first aid. Never leave someone alone who is

experiencing symptoms!

These increased precautions should last for 1-2 weeks. After that time,
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new workers should be acclimatized to the heat and can safely work a
normal schedule.
Can Lack of Acclimatization be a Problem for Workers Who Are Not New
to the Job?
Yes. New workers are not the only ones who might be unacclimatized.
Workers can lose their heat tolerance during an extended absence (e.g.,
vacation or sick leave). They can also lose heat acclimatization during the
winter, when temperatures are cooler. Existing workers are at increased
risk of heat-related illness in these situations:

e  When they return to warmer work environments after an absence
of one week or more.
When temperatures first begin to increase in the spring or early
summer.
Whenever the weather is significantly warmer than on previous
days.
In the above situations, employers should allow workers to gain heat
tolerance gradually. Use the same protection strategies that are used for
new workers. Maintain the additional heat protections for at least one
week. Unacclimatized workers who feel fine on their first day in warm

conditions might develop heat-related illness on a subsequent day.

Work Duration for New Workers
New workers need time to acclimatize unless they have previously worked

in hot environments. To prevent heat-related illnesses, they should work

UL, A BIZZ SIES L TRY | B OEEARA T ¥ a— VEREIZI R
BTHE TR £7,

ZOHEFIZERL TOHRNWEEHEICL 2T, BE~DJESRRIIFEIC RV E
BOTLLIMN?

W0 B SUTNEIS L TR WRTREMED & 2 DIX T AFLB 2T TlEdH 0 £8 A,

EHORE (KB EIRIRS) ORI, 788138 S ~DMtEz k5 Z L 28
bV EY, Tz, [EPMENLAORIZH, ZE~DIAISHRDND Z L0131
£, BFOIEERIE, RO &9 RIS T, BVPIEZR EOBBTEIR RIS
WDV ATREmED £7

LML EDORELIT, KRV ERE

IR-T-E X,

FRMEINTKIRD LNV IhoT- & &,

o HIHXVY BRIENEFE LI mLRoTt L &,

ZOX O IR TIX ERE T EBE D RA AR SITEND OB T RE T

T, FHREAOFBEICKT L TITo T DO LRI UR#ES R EZ#H LT ES
o BMOZE SIHWIT, e ld 1 HHM i‘fo;uL’C<7iéb\ ZSITER

Twﬁwﬁ@%f&ofﬁ>%#mﬁﬁf@@ﬁi%ﬁ BN NE DI

2 Th, FHLURRICATEFDOE IITX éﬁsaﬁxﬁ%tﬁ“ﬂau@m&; B3

R

R EE o FE R
FH T BE X, LA

=

BT TE) T REER DS 2R W R Y | NERS 5 72 8 D¢

13




shorter workdays in the heat during their first 1-2 weeks. OSHA and
NIOSH recommend the "Rule of 20 percent" for building heat tolerance:
e 20 percent First Day: New workers should work only 20 percent of
the normal duration on their first day.
e 20 percent Fach Additional Day: Increase work duration by
20 percent on subsequent days until the worker is performing a
normal schedule.
.
For example, if the normal workday lasts 8 hours, then new workers
should work no more than 1 hour and 40 minutes (20 percent of 8 hours)
on their first day in the heat. They can spend the rest of the work day
without heat stress. They should be given at least one rest break during
the period when they are working.
By following the Rule of 20 Percent, new workers will be working a full
schedule by the end of their first week. The Rule of 20 Percent should
protect most workers who are physically fit and have no medical problems.
Other workers may require more time to adapt to heat — up to 14 days in
some cases. When in doubt, give workers more days to acclimatize. As
duration of work increases, workers will need more rest breaks recover
from the heat load.
To become acclimatized to heat, workers should perform job tasks that are
similar in intensity to their expected work. For example, if a new worker
has been hired to lay bricks outdoors in hot weather, then he should lay
bricks during his first week. Doing light work may not acclimatize a

worker to the demands of their job.
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Remember, to help workers build heat tolerance, reduce the duration of
the work but not the intensity of the work.
Further Reading

See the Additional Resources section of this website for more guidance

about protecting new workers.
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Prevention » Protecting New Workers
OSHA has found that:

e Almost half of heat-related deaths occur on a worker's first day on

the job or a worker's first day back after an extended absence
(Tustin 2018).

e Over 70 percent of heat-related deaths occur during a worker's first
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week (Tustin 2018).
These tragedies can be avoided if employers take actions to protect new
workers.
Throughout this section, the term "workers who are new to working in
warm environments" includes the following groups:
1. New, temporary, or existing employees who start new work
activities:
a. in warm or hot environments
b. while wearing additional clothing (e.g., chemical protective
clothing)
c. with increased physical activity
2. Workers returning to work environments with potential exposure
to heat hazards after an absence of one week or more for example

returning from any kind of extended leave.

3. Workers who continue working through seasonal changes when
temperatures first begin to increase in the spring or early summer.
4. Workers who work on days when the weather is significantly

warmer than on previous days (i.e., heat wave).
In all examples above, the workers may not be used to the heat loads on
that day. The above workers are at increased risk of heat-related illness
because of physiological (.e., related to body function and exertion) and/or

behavioral factors.
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A~ Build Heat Tolerance: Acclimatization

BT ot 2R 5, - R

The term “acclimatization” means that the body gradually adapts and
tolerates higher levels of heat stress. Workers who are new to working in
warm environments may not be acclimatized to heat. Their bodies need
time to adapt to working in hot conditions. Acclimatization results from
the following changes in the way the body works:
e Body produces more sweat — more evaporative cooling
e Sweat contains less salt loss — less likely to develop electrolyte
imbalances and heat cramps
e Body is more efficient at getting rid of heat — slower heart rate
and slower body temperature increase
e More blood flows to the skin — more efficient cooling through the
skin
Other factors that are different from person to person (e.g., general

physical fitness) may affect the acclimatization process.

MEfk) &1k, EBRAIZHEIGL, KD AW LLVOBR F LRI 2 b
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Unacclimatized Workers Acclimatized Workers
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Do not sweat efficiently. Sweating rate is higher, which
helps dissipate heat through

evaporative cooling.

RHNIT NS T ENTE R, FITENZ 52 L T, &AL

RS ETIE S N

Sweat contains less salt,
which prevents development

Sweat contains more salt.
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of electrolyte imbalances.

Body temperature and heart
rate increase more quickly
when working.

Maintain lower body
temperature and heart rate.

TEZE I RIR D B RO B 5
ERAP

MR & DB K< PR,

Increased blood flow to skin to
lose heat through body
surface.

Blood flow not optimized for
heat dissipation.
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In addition to the heat-specific acclimatization factors listed above, new

workers may lack sufficient physical fitness for the work.

FROE ZITHT DI ERICI 2, FIAFLBEIZES LB+ ik 1%
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Overcoming Expectations and Pressures
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The first days of a new job or a new work activity can contain unique
psychological and behavioral pressures. While every situation is different,
some new workers may be at greater risk because they:
e Push their bodies excessively hard to demonstrate that they can do
the work.
e Not yet know how to perform physical tasks efficiently to conserve
energy.
e Not recognize the importance of taking breaks and drinking plenty
of fluids.
e Ignore heat-related symptoms or continue working despite
symptoms.

Acclimatization, resting, drinking water, and finding shade take time.
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Some new workers experience self-generated or external expectations and
pressures. The first days of a new job or a new work activity might lead to
the following thoughts and/or actions, all of which are dangerous when

heat stress is present:
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"I need to prove | can work
hard."

May result in over-exertion,
higher than expected
metabolic rate, and
overheating.
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"I don't need a break, | don't
want anyone to think | am

This thought may lead to
shortening breaks and not

lazy." drinking plenty of fluids. New
workers may ignore

heat-related symptoms, or
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heat-related illness
symptoms may not get the
help they need.

These behavioral factors can increase new workers’ risk of heat-related

illness.
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Employers should not assume that new workers can work safely in warm
or hot conditions. Even young, seemingly “fit” workers can be susceptible
to heat-related illness. It is not possible to know which new workers are at
risk. That’s why all new workers should be protected and monitored

closely in the heat.
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Protection Strategies: Establishing a Culture of Acclimatization

FBEE : IB{EOHLDEE

To protect new workers from heat-related illness, employers should do the
following:
¢ Schedule new workers to work shorter amounts of time working in
the heat, separated by breaks, in heat stress conditions (see below).
¢ Give new workers more frequent rest breaks.
e Train new workers about heat stress, symptoms of heat-related
illness, and the importance of rest and water.
e Monitor new workers closely for any symptoms of heat-related
illness.

¢ Use a buddy system and don’t allow new workers to work alone.

e If new workers talk about or show any symptoms, allow them to
stop working. Initiate first aid. Never leave someone alone who is
experiencing symptoms!

These increased precautions should last for 1-2 weeks. After that time,
new workers should be acclimatized to the heat and can safely work a

normal schedule.
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Can Lack of Acclimatization be a Problem for Workers Who Are Not New
to the Job?
Yes. New workers are not the only ones who might be unacclimatized.
Workers can lose their heat tolerance during an extended absence (e.g.,
vacation or sick leave). They can also lose heat acclimatization during the
winter, when temperatures are cooler. Existing workers are at increased
risk of heat-related illness in these situations:

e When they return to warmer work environments after an absence
of one week or more.
When temperatures first begin to increase in the spring or early
summer.
Whenever the weather is significantly warmer than on previous
days.
In the above situations, employers should allow workers to gain heat
tolerance gradually. Use the same protection strategies that are used for
new workers. Maintain the additional heat protections for at least one
week. Unacclimatized workers who feel fine on their first day in warm

conditions might develop heat-related illness on a subsequent day.
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Work Duration for New Workers

New workers need time to acclimatize unless they have previously worked
in hot environments. To prevent heat-related illnesses, they should work
shorter workdays in the heat during their first 1-2 weeks. OSHA and
NIOSH recommend the "Rule of 20 percent" for building heat tolerance:
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e 20 percent First Day: New workers should work only 20 percent of
the normal duration on their first day.
e 20 percent FKach Additional Day: Increase work duration by

20 percent on subsequent days until the worker is performing a

normal schedule.
For example, if the normal workday lasts 8 hours, then new workers
should work no more than 1 hour and 40 minutes (20 percent of 8 hours)
on their first day in the heat. They can spend the rest of the work day
without heat stress. They should be given at least one rest break during
the period when they are working.
By following the Rule of 20 Percent, new workers will be working a full
schedule by the end of their first week. The Rule of 20 Percent should
protect most workers who are physically fit and have no medical problems.
Other workers may require more time to adapt to heat — up to 14 days in
some cases. When in doubt, give workers more days to acclimatize. As
duration of work increases, workers will need more rest breaks recover
from the heat load.
To become acclimatized to heat, workers should perform job tasks that are
similar in intensity to their expected work. For example, if a new worker
has been hired to lay bricks outdoors in hot weather, then he should lay
bricks during his first week. Doing light work may not acclimatize a
worker to the demands of their job.
Remember, to help workers build heat tolerance, reduce the duration of

the work but not the intensity of the work.
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Further Reading

See the Additional Resources section of this website for more guidance

about protecting new workers.
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Personal Risk Factors

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/m?2)

Diabetes

.
.
e 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.
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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.

Physiologic Monitoring

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:

e Physiologic responses provide a direct and individualized
measurement of each worker's response to heat stress.

e 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. such as heart rate

Physiologic monitoring,
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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.

the Additional

implementation and interpretation of physiologic monitoring.

Please see Resources for more details about
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Standards
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
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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.
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.

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).

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:

e (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.

o Colorado. See full text of Colorado's Agricultural Labor Conditions
Rules for heat.
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e Minnesota. The standard applies to indoor places of employment.

See the full text of the regulation.

e QOregon. See Oregon's Heat illness prevention website. See full text
of the Safety

Health (which also applies to construction and forest activities), as

regulation for General Occupational and

well as Agriculture.
e  Washington. See Washington State's Outdoor Heat Exposure Rule.
Related Standards
The Equipment (PPE) standard at29 CFR

1910.132(d) requires every employer in general industry to conduct a

Personal Protective
hazard assessment to determine the appropriate PPE to be used to protect
workers from the hazards identified in the assessment. 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 is 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
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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 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.
Letters of Interpretation
e 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.
e 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
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electrical hazards when heat stress is a factor.
Clarification of preexisting injury/illness and recordkeeping.
(October 6, 2009).

heat-related illnesses.

Clarifies recordkeeping requirements for

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.
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
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14, 1992).

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.

Case #1: Roofing worker

Roofing Worker - Photo Credit: iStock - 157191789 | Copyright: Steve
Debenport

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 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.
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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
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Delivery worker - Photo Credit: iStock - 623273520 | Copyright: nullplus
A 50-year-old man had been working at a delivery company for six years.
His job

neighborhoods to deliver mail and packages. In late May, the weather

involved driving a vehicle and walking in residential
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 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.

BliEE - G EM : iStock - 623273520 | E{EHE : nullplus
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Case #3: Foundry worker
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A 35-year-old employee had worked at a foundry for six years. The indoor
workplace had high levels of environmental heat from ovens and molten
metal. His normal job tasks were in a cooler area of the building. On the
day of the incident, he was asked to perform a job in a hotter environment
near an oven. He wore heavy protective clothing to prevent skin burns.
After several hours of work, the man collapsed and died of heat stroke.
Lessons to learn from this case:

e Heat-related illness can occur indoors. The risk is not limited to
outdoor workers.

e Some types of work clothing prevent the release of heat from the
body. Environmental heat measurements underestimate the risk
of heat-related illness in these situations.

e Workers are at risk of heat-related illness when they are

reassigned to warmer job tasks.
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More OSHA Cases Z D> OSHA O]

Review a list of heat-related fatalities and catastrophes investigated by | OSHA 2ii# L7=ZAHFEIC X A FM L OKBEREDO —E 42 B EE
OSHA. VY,

Additional Resources HEE R

General Guidance about Occupational Heat Exposure

The following documents provide detailed guidance about controlling
occupational heat exposure. Many of the recommendations on this website
were adapted from these sources.

NIOSH. 2016. Criteria for a Recommended Standard: Occupational

Exposure to Heat and Hot Environments. Chapter 1 and Figures

8-1 and 8-2 provide a good overview of the recommendations. The
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remaining chapters contain more detailed information.

ACGIH. 2017 TIVs® and BEIs®. Thermal stress: heat stress and
heat strain.

OSHA Technical Manual (OTM) Section III: Chapter 4-Heat Stress.
Department of the Army and Air Force. 2003. TB MED 507: Heat

Stress Control and Heat Casualty Management. This document

provides guidelines to protect military personnel from heat stress.

Heat-Related Illnesses and First Aid

OSHA Technical Manual (OTM) Section III: Chapter 4-Heat Stress.
See Section II, entitled “Heat-related Illness."

NIOSH. 2016. Criteria for a Recommended Standard: Occupational
Exposure to Heat and Hot Environments. Section 4.2.

Common Heat Related
Atmospheric Administration (NOAA), National Weather Service.

Jllnesses. National Oceanic and

Heat exhaustion: First aid - Mayo Clinic

Beat the Heat. CDC podcast about occupational heat-related

illness, including a discussion of symptoms.

Employer Help

Small and medium sized businesses may contact OSHA On-Site

Consultation Program for help with identifying and mitigating

workplace hazards. OSHA On-Site Consultation Program offers
no-cost and confidential occupational safety and health services to
small- and medium-sized businesses in all 50 states, the District of

Columbia, and several U.S. territories, with priority given to
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high-hazard worksites. On-Site Consultation services are separate
from OSHA enforcement efforts and do not result in penalties or
citations. Consultants from local agencies or universities work with
employers to identify workplace hazards and how to fix them,
provide advice for compliance with OSHA standards, provide
training and education, and assist in establishing and improving
safety and health programs. To locate the OSHA On-Site
Consultation Program nearest you, call 1-800-321-6742 (OSHA) or

visit www.osha.gov/consultation.

e OSHA has developed a printable heat-related illness prevention

guide for employers.

e Heat Illness Prevention Training Guide, A Lesson Plan for
Employers. OSHA. Use this training guide to lead interactive
training with workers and supervisors. Can be used with the
worksite poster as a training aid. Also available in Spanish.

Protecting New Workers
e NIOSH. 2016. Criteria for a Recommended Standard: Occupational

Exposure to Heat and Hot Environments. Table 4-1 and Section

4.1.5.

Heat Hazard Recognition
e NIOSH. 2016. Criteria for a Recommended Standard: Occupational

Exposure to Heat and Hot Environments. Chapter 8, especially
Section 8.1 and Figures 8-1 and 8-2.
e ACGIH. 2017 TLVs® and BEIs®. Thermal stress: heat stress and
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heat strain. See Table 2 for the ACGIH TLVs® and Action Limits.
Environmental Heat Measurement
e NIOSH. 2016. Criteria for a Recommended Standard: Occupational

Exposure to Heat and Hot Environments. Environmental heat is

discussed in several locations including Section 1.1.2.

e ACGIH. 2017 TLVs® and BEIs®. Thermal stress: heat stress and
heat strain. Explains how to use WBGT to measure the
environmental contribution to heat stress.

e OSHA-NIOSH Heat Safety Tool. This smartphone application

provides guidance about protecting workers from heat hazards.

Keep in mind that the app’s weather data may not accurately
reflect worksite conditions, and the Heat Index-based risk levels
may not be sufficiently protective for all workers.

e U.S. Army Public Health Center. Heat-Related Illness Prevention.

Discusses the history and current use of WBGT to measure
environmental heat in a military setting.

e Bernard TE, Iheanacho I. Heat Index and Adjusted Temperature
as Surrogates for Wet Bulb Globe Temperature to Screen for
Occupational Heat

Environmental Hygiene 2015;12:323-333. Discusses the use of

Stress. dJournal of Occupational and
Heat Index as a surrogate for WBGT.

Workload

These resources describe how to estimate workload (physical activity level)

for various job tasks.
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e ACGIH. 2017 TLVs® and BEIs®. Thermal stress: heat stress and

heat strain. Table 3: Metabolic rate categories and the
representative metabolic rate with example activities.

e 2024 Compendium of Physical Activities.

e Eastman Kodak Company. 1986. Ergonomic Design for People at
Work, Volume 2.
Clothing Adjustment
e ACGIH. 2017 TLVs® and BEIs®. Thermal stress: heat stress and
heat strain. Table 1.
e NIOSH. 2016. Criteria for a Recommended Standard: Occupational

Exposure to Heat and Hot Environments. Section 3.3.

Increased Risk for Some Workers and Physiologic Monitoring
e NIOSH. 2016. Criteria for a Recommended Standard: Occupational

Exposure to Heat and Hot Environments. Section 4.1 discusses

personal risk factors for heat-related illness. Section 9.4 and Table
9-1 give examples of physiologic monitoring methods.

e ACGIH. 2017 TLVs® and BEIs®. Thermal stress: heat stress and
heat strain. Section 4 and Table 4 contain guidance for use of heart
rate and body temperature to assess heat stress.

e Singer DE, Byrne C, Chen L, Shao S, Goldsmith J, Niebuhr DW.
Risk of Exertional Heat Illnesses Associated with Sickle Cell Trait
in U.S. Military. Mil Med. 2018 Jul 1;183(7-8):e310-e317. doi:
10.1093/milmed/usx085

Peer-Reviewed Articles that Summarize OSHA Heat Investigations

* ACGIH. 2017 £k TLVs® MK BEIs®, A ML A X F LA KN
B, &3 RO E | HEHI & 1F 5 RERH 72

o 2024 IR B RTEE)NERL,

e A—RAbwr-aXy 7, 1986 4, [Ergonomic Design for People at
Work] % 2 &

IR DT

e ACGIH. 2017 R TLVs® KT BEIs®, #AA KL A : B4R h LA KLY
Bafr, £ 1.

e NIOSH. 2016 4, #EXEFLUED HE FLHE < B ONE IR BR BE~ O TRE IR,
% 3.3 fii

—HOFEBEICRKITD IV Ry DR LEERFHE=F) 7

* NIOSH. 2016. [HEREEUED R EIYE « B OEIREREE~DORRFERIT <
. 8 41ETIE, ABEEEBOMEANY X7 ERIZOWTHR LTV D,
W94 N OFELICIT AEBSENE=Z Y » VFEOFNRENTND,

e ACGIH. 2017 TLVs® and BEIs®. A h L' 2 : 202 | L R ] OFAE ff,
%4 B O 41203, DI S IRIRE VTR R LR EFT 5720
DA I TN D,

*  Singer DE, Byrne C, Chen L, Shao S, Goldsmith J, Niebuhr DW. k&
(21T D8RR M ERME R RN B~ 5 @ AV FED U 2 7, Mil Med.

20184 7 A 1 H:;183(7-8):e310-e317. doi: 10.1093/milmed/usx085

OSHA DEATEFRE %2 ¥ & H - EFAT E L

38




e Arbury et al. Heat Illness and Death Among Workers—United
States, 2012-2013. MMWR Morbidity and Mortality Weekly Report
2014;63(31):661-665.

e Arbury et al. A Critical Review of OSHA Heat Enforcement Cases:
Lessons Learned. Journal of Occupational and Environmental
Medicine 2016;58(4):359-363.

e Tustin AW, Lamson GE, Jacklitsch BL, et al. Evaluation of
Occupational Exposure Limits for Heat Stress in Outdoor Workers
— United States, 2011-2016. MMWR Morb Mortal Wkly Rep
2018;67:733-737.

e Tustin AW, Cannon DL, Arbury SB, Thomas RJ, Hodgson MdJ. Risk
Factors for Heat-Related Illness in U.S. Workers: An OSHA Case
Series. J Occup Environ Med. 2018 Aug;60(8):e383-e389.

Industry-Specific Resources
Agriculture

e A Guide to Heat Stress in Agriculture. OSHA and the

Environmental Protection Agency (EPA), (May 1993). A guide to

help pesticide applicators and agricultural employers set up and
operate a heat stress control program.

e Heat-Related Deaths Among Crop Workers-United States,
1992-2006. Centers for Disease Control and Prevention. MMWR
Morbidity and Mortality Weekly Report 2008;57(24): 649-653.

Construction

e Questions about OSHA’s Heat National Emphasis Program (NEP).

o Arbury et al. FEFEIZIIT HEHIE L UBE T HHI-KE, 2012-2013 4.
MMWR Morbidity and Mortality Weekly Report 2014;63(31):661-665

*  Arbury et al. OSHA OE\HE B EHAT FE O RLHIRIRRES - F 672
Al .
2016;58(4):359-363.

*  Tustin AW, Lamson GE, Jacklitsch BL, et al. B/ @& 12351 HEA
~ L RZBET D RCE BB IR AME ORI — SK[E, 2011-2016 4, MMWR
Morb Mortal Wkly Rep 2018;67:733-737.

Journal of Occupational and Environmental Medicine

¢  Tustin AW, Cannon DL, Arbury SB, Thomas RJ, Hodgson MdJ. *[E%
BB 5 AREE B OMGKRIA T - OSHA F#l2 U —X. J Occup
Environ Med. 2018 Aug:;60(8):e383-e389.
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Associated General Contractors of America (AGC), 2023. HEER S (AGC). 2023 4,
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