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= Heat Stress >Strain> lliness
= How to manage heat strain
= Heat Prevention program elements
— Basics
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= A Heat Fatality case -
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Weather Fatalities

Weather Fatalities for 20170
= 10 Year Average {2001-2010)
= 30 Year Average (1981-2010)
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- Raising the room temperature
1 degree F each 10 minutes

= Water and sports drinks available

AIld trained staft | -







Normal Temperature

Average Human temperature Is
°F +/- 0.9 °F
or

37°C+/-0.5°C



Hours of activity and work.

Hours of rest and sleep,
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~ = Environmental Factors. - —
- — Temperature
— Humidity
— Alr movement
— Radiant heat —
= Metabolic heat factor (work level)
= Age, weight, degree of physical fitness 1
ee of'acclimatization —

T ———
eMI conditions

INg factor -
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= HeatRash
e
= Heat Cramps
= Heat Syncope (light headed > faint)
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Physiology of Heat Stress

During both rest and activity,
the human body tries to
maintain an internal
temperature of 98.6 F.




Physiology of Heat Stress

ARer B2 Hours » Hot weather, heat sources, an
hard work raise the body’'s core
temperature.

Heated blood is pumped to the
skin's surface, where body heat
transfers to the environment, If
cooler.

If heat has to be shed faster,
sweat carries it outside skin and
evaporates to aid cooling.




Physiology of Heat Stress

After 2-3 Hours: Initial Stage

Temperature " Blood Volume

104
I

102 - ate

Bl |

98.6 |+

LS b
Rising Above Dropping Below
Kormal Mormal

+ During heavy work, a body
can lose 1-2 liters of water
per hour.

« After 2-3 hours of fluid loss, a
person Is likely to:

Lose endurance
Become uncomfortable
Feel hot

Become thirsty
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Physiology of Heat Stress

 The longer a body sweats, the
less blood there is to carry
excess heat to skin or oxygen
and nutrients to muscles.

After 3-6 Hours: Heat Cramps/Heat Exhaustion

« After 3 hours, a dehydrated
Temperature B cod Volume worker may experience:

- Headaches

- Muscle fatigue

- Loss of strength

- Loss of accuracy and dexterity
- Heat cramps

- Reduced alerthess

Rising Above Dropping To - Nausea
Nommal Low




Physiology of Heat Stress

After 3-6 Hours: Heat Cramps/Heat Exhaustion

104 e

102 (£

100

v Blood Volume

Drapping To
Low

Water is key to cooling body and
combatting heat stress.

Without fluid replacement during
an extended period of work, the
body Is at risk of exhaustion.

Untreated heat exhaustion may
lead to heat stroke.




Heat Stroke

—

D Heat Stroke |s-the-most Serious heat related
- disorder.
= Body becomes unable to control its temperature.

— Body temperature rapidly rises

— Sweating mechanism fails

— Body Is unable to cool down

ﬁy temperature can rise to 106°F or higher in 10,
5

minu B
disablility If emergency treatment Is not given.

Cause dedatn or permanent
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Syrrotorns: Heat Stroke

< Hot, dryskin-
- % Hallucinations

= Throbbing headache
= High body temperature
= Confusion/dizziness
= Slurred speech
=_lirational behavior
5l 0SS! O CONSEIOUSNE
AR EORVUISIONS
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First Aid: -

:=i-—r—'_—-—.'_-_-__

. C“II 911 and‘nﬁh’fy thelr superwsor |
o I\/Iove the sick worker to cool shaded area.

= Cool the worker using methods such as:
— Soaking their clothes with water.
— Spraying, sponging, showering them with water.

20
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- = Dehydratlon causes hlood volume (0] decrease

—

e —
= The body’s response to excessive loss of water
and salt.

= Usually through excessive sweating. =

= \WWorkers most prone to heat exhaustion are the
elderly, employees with hlgh blood pressure and -

e workin, hHot environmt ._*
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E*Exfremweakness or fatigue
= Dizziness
= Confusion
= Nausea —
= Clammy, moist skin
= Pale or flushed complexion

Viuscle cramps

at and shallow breathing
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= Have emplﬁyﬁes—rest Ina cool shaded or

F

air-conditioned area.

= Have employees drink plenty of water or
other cool, non-alcoholic or non-caffeine
beverages.

ﬁave employees take coo‘ inowef_.y%‘
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metoms —

— Light-headedness
— Dizziness
— Fainting

= First Aid:

peverage - .
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- = Symptoms: ——
= =Musclerpainor spasms usually in the abdomen, arm and
legs.

= First Aid;

— Stop all activities and sit in a cool place. —

— Drink clear juice or a sports beverage.
= Water must be taken every 15 to 20 minutes in hot environments.

— Do not return to strenuous work for a few hours after the

jmps S*B§de

= \Worker is on a low-sodium diet.
= Cramps do not subside within one hour.
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SyipiomsSinoEISiyAIcE

: Heat Rash

. e — '-.__“

~ = Symptoms: o
— Heat rash looks like a red cluster or pimples or small
blisters.

— Occurs on neck and upper chest, in the groin, under the
breasts and in elbow creases.

= First Ald:
‘;r:y terwork.in a cooler, less humid environment when
e —

i

ssihble.
- ted area dry. -
— Dusting powder may be used to increase comfort.

 —
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= Caffeine
= Stimulants

E -
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Medications

— Knt'i-péychmics-(?e.g Sefoquel)
= medications for Parkinson’s disease
= Tranquilizers (e.g. Xanax)
= Antidepressants (e.g. Prozac)

= diuretic medications or “water pills"

of blood,.

\ntihistamines (constricti
dryl -
" Beta Blockers, heart medication

. —
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control of HEAT

—

— Ventilation
— Air cooling
— Fans —_— -
— Shielding

nsulation;
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s Traln employees on the | hazards of heat stress,

m-ﬂ-"._—'h
= Recognitien of predisposing factors, danger signs, and

symptoms

= Awareness of first-aid procedures for and the potential
health effects of, heat stroke

= Employee responsibilities in avoiding heat stress

- Dangers of using drugs and alcoehol in hot work

ageo envwonmental and medical survelllance

programs
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Standards

=« MIOSHA and OSHA do not have a
i —
Heat standard.

= This would be handled by the General Duty
Clause, Section 11(a) of Act 154

= |n addition, American Conference of

wEoevernmental Induwsﬁiw

guidelinesiarersec ductinga

B

compliance investigation.
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— -—I_VHG’S_HA website
— Heat Stress — “Guidelines for Combating
Heat Stress”

= Federal OSHA website
— Water. Rest. Shade.
iIck Card “Proetecting \Worker:

ters for Disease Control (CDC)"
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CampaigneReyentyseal
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WATER. REST. SHADE.

The work can't get done without them.

3 i Using the o i

i Heat Smartphone App

Drink water often

Rest in the shade

Report heat symptoms early

Know what to do in an
emergency
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http://www.osha.gov/SLTC/heatillness/mediaresources.html
http://www.osha.gov/SLTC/heatillness/trainingresources.html
http://www.osha.gov/SLTC/heatillness/heat_index/index.html
http://www.osha.gov/SLTC/heatillness/edresources.html
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HEAT SAFETY TOOL [en Espafiol] D& 755

By U.S. Department of Labor (DOL), Occupational Safety and Health Administration (OSHA) ISHA Heat safety Tool O

iPhone - 4

Or Enter Mumbers:
Temperature  Humidity
When you're working in the heat, safety comes first. With the OSHA Heat Safety Tool, you have vital safety 29 < | 20 Inﬂ—,

information available whenever and wherever you need it — right on your mobile phone.

The App allows workers and supervisors to calculate the heat index for their worksite, and, based on the heat Elaatindes 109.7 °F
index, displays a risk level to outdoor workers. Then, with a simple "click," you can get reminders about the
protective measures that should be taken at that risk level to protect workers from heat-related illness— s boval —
reminders about drinking enough fluids, scheduling rest breaks, planning for and knowing what to do in an

emergency, adjusting work operations, gradually building up the workload for new workers, training on heat
illness signs and symptoms, and menitoring each other for signs and symptoms of heat-related illness.
Stay informed and safe in the heat, check your risk level.

For more information about safety while working in the heat, see OSHA's heat illness webpage, including new
online guidance about using the heat index to protect workers.

Home More Info

The source code for this app is available for download:
;,,.jd’.. Campaign to
= Android: English [7 MB ZIF ] | Spanish [6 MB ZIF" ] (@)= Prevent Heat
= iPhone: All-in-One [1 MB ZIP ] e Iliness in
Qutdoor Workers

Accessibility Assistance: Contact the OSHA Directorate of Technical Support and Emergency Management at (202) 633-2300 for assistance with accessing the application or ZIP materials.

*These files are provided for downloading.

Freedom of Information Act | Privac | International | ContactUs

U.S. Department of Lshor | Occupational Safety & Health Administration | 200 Constitution Ave., NW, Washington, DC 20210
Telephone: 800-321-0SHA (6742) | TTY: B77-885-5627

vw . OSHA. gov
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Protecting Workers
from Heat Stress

Haat Niness
Ewposurs to hest oan causs illnass and desth. Thes
oot serious hisat illnsas is hest stroks. Othsr hest
ilinassss, much = heat sxhaustion, hest orampa and
heat rash, shpuld also be avoided.

Thesrs ars FFS PO B r ahould taks
mmtﬂnmm‘:umwﬂﬂhﬁm'
pheysical work.

Risk Factors for Host [linoss

I-I-lg.:h,mu perature and humidity, dirsot sun sxposurs,
o= or wind

= Lowr liquid iriaks
* Hearwy physioal labor
* Wistsrproof alothimg
+ Mo nsosnt swposurs to hotworkplacss

Symprioms of Hest Exlacsdion
* Headmo b, dioziresss, or fainting
* Weakriass and wet skin
= |rritability or corfusion
= Thiret, nausss, or vomiting
Symptoms of Heat Sirolos
e confused, unabls to think olearly, pass out,
on, or have ssizurss (fita)

+ flay stop swmating

To Provent Hoat liness, Your BEryployer Shonld
* Provide training sbouwt the hazards

lamding to heat stress and how to

prevent tham.
* Provide a lot of cool waber to worksrs

oloes to the work sres. At lsast ons pint |
of water per hour e needed. '

For mora Invicemation:

waw.oshagow 00l 52 +0EHA laoezi

= Sohaduls fraquent rest panods with
wrtsr brssks in shaded or air-
aenditionsd arasa.

* Rowtinaly check weorkerswhio are ot risk

+Gmhprﬂﬂ“ﬂdﬂhﬂuﬂpﬂuﬂhnmh&
How You Can Proteot Yourself
and Oihors
= Emow oi pricemes of heat illressen; monitor
; une o buddy myatsm.
= Hlook out diresot sam and odter hest sounoes
= Dirirk plerty of fluida. Cirink often and

BEFORE you ars thirsty. Drink werter ?
wvany 15 mirubes.
= fyroid beversges oortsining alochol or 4]

oaffsina.
m‘mgﬁ.m oolored, looes-

What to Do When aWorker s
0l fromm the: Hest

= Call & sapsrvisor for halp. § the
supsrvisor is ot available, osll 811,

* Have somsors sty with the worker uril halp
arrives.

= Mows the worker to a coolerfshadsd ares.

= Hamowe outer olothing.

* Fan and miet the worker with water; apply ios
{io= baga or ios tovwels).

* Provide ooal drinking waber, if able to drink.

IF THEWORKER 15 NOT ALERT or seoms confussd,
this may be a heat stroke. CALL 871 IMMEDIATELY
and apply ks == =oon &3 possible.

If you hawe amy quostions or conoams, call DSHA
ot 1-B00-321-0SHA [E747.

Formona Irdcenart on:

L nlhl.g-:w Lmanfl im0 EHA Taaz]




HleaiRreyventioniRiosain

RECL SIIINAEETAL gmorp for Ernoloy SiES

——

—= = SC ﬁ dule mamtenance and repalrjobs in hot
- areas for cooler months.

= Schedule hot jobs for the cooler part of the day.

= Acclimatize workers by exposing them for
progressively longer periods to hot work
environments.

ﬁduce the physical demands of the workers.
e .
. anding jobs.

relief orkers for
= Provide cool water or liquids to workers (avoid
drinks with caffeine, alcohol, or large amounts of
sugar). 36
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!
= | I
T —

he U.S. National Oceanographic and
~ Atmospheric Administration (NOAA)
developed the Heat Index system.

= Heat Index combines relative humidity with

temperature to give an “apparent” -
ﬂgeratiiil ’ —-——-;

= \What the conditions “feel” like.

37



Relative Humidity (%)

NOAA's National Weather Service

Heat Index
Temperature (°F)

94 96 98 100 102 104 106 118 110

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution [[] Extreme Caution B Danger B External Danger




e

Basic Heat Program

—

= Know yourWGHFe;h'Vironm_e_nt
ﬁ_-_r - . = -

= Provide basic training to employees

= Monitor the heat level

= Monitor the employees for signs/symptoms

= Provide water or sports drinks

e

* = Provide feasi e —
st work/rest schedule 1fifHIF>"90 :
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=39 year old Male
= Dishwasher In kitchen of a restaurant

—————

= Died July 7

" _Last exposure to heat July 3 i
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UNIVERSITY OF MICHIGAN HOSPITALS
DEATH NOTICE
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oncditions

e

=100

00 pounds over ideal weight (obese). 6

—
= Drank cola during all shifts (dehydrated)
= Drank beer after all shifts (dehydrated)
= Wore baseball hat (barrier)

= Wore a plastic apron (barrier)

raming on heat illness or enti0n=_-
| , yﬂﬂ%’rief break
ed faced “Rambo,” sweating heavily

‘and 280

et

-

—
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Wori Coriditions orl JuUly s

= Qutside temp. reached 88 °F,
-~ lowest RH was 72%

= Open doors to a patio - -

hen.w_as 74%-87% humidity

i
J =
=
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Relative Humidity (%)

NOAA's National Weather Service

Heat Index
Temperature (°F)

94 96 98 100 102 104 106 118 110

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[] Caution [[] Extreme Caution B Danger B External Danger
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ViikE

= Leftwork Lam
= On bicycle
= Crashed after 1 block
= Homeowners gave water, he collapsed
= Ambulance :
hought'hewas drunk ,__.*""
/ 1ESS -
= Died 3 days later >
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rleat lllne:

_Fl'aﬁéﬁﬁn — I —
~—wTrain Un-svrnptoms/agns iIncl. medications
= Monitor temp. and humidity
= |fthe HEAT INDEX > 90 °F, then continuously
= Monitor employee signs and symptoms
= Consider effect of added clothing

= vide extra water and sports drinks -
ovide reas T

rest areas -
0 Prowde extended break times

50
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