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Heat Stress and Heat Strain
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With the summer season upon us, many parts of the country are already recording multiple days of 90-degree
Fahrenheit temperatures. Preventing heat strain related illnesses such as heat stroke and heat exhaustion is often
complicated because of the many variables that compound the heat stress that isimposed on a worker’s body.

To help with assessing and preventing occupational health related heat illnesses in workers, this bulletin will
highlight some of the key terms, concepts and resources available to help you better manage this serious

occupational health risk.

Heat Stress includes a worker’s physical exertion to do
the job and adjusting to environmental factors such as

air temperature and humidity, air movement, work rest

regimens, clothing worn and other personal employee

variables.

Heat Strain is an individual's physiological response
to heat stress. Adverse heat strain, such as heat stroke,
heat exhaustion and heat cramps, is what employees
must avoid in order to prevent serious illness or
death. Managers and supervisors should be trained in
recognizing and preventing heat strain illnesses.

Heat Index

Although the Occupational Safety and Health
Administration (OSHA) does not have a heat stress
standard, OSHA does recommend the use of the

heat index as a screening tool! The heat index uses
temperature and relative humidity to calculate an
adjusted temperature. OSHA and The National Institute
of Occupational Safety and Health (NIOSH) have created
a Heat Safety Tool App (the “Heat Safety Tool”) that is
helpful in tracking the heat index.?

« Please use caution when using the heat index as
other factors may increase risk of heat related illness.
For example, a heat index of less than 910 degrees
Fahrenheit may be classified as low to moderate risk
on the Heat Safety Tool, UNLESS other factors such as
direct sun, strenuous workload and little air movement
are present. Since these other factors are all are very
possible in outdoor work situations, employers must be
mindful of them!

Acclimatization

This concept is extremely important and one that

can be managed by employers. Acclimatization is a
gradual physiological process of adaptation to heat
conditions involving sweating, heart rate, blood flow,

and temperature regulation. Sudden increases in air
temperatures are a dangerous factor in causing heat
strain because acclimatization is a gradual process where
a person adapts to normal working conditions over the
course of 7114 days. For example, the Heat Safety Tool
recommends only 20% of heat exposure duration on

the first day of work for new workers. Each business
should establish an acclimatization schedule for job tasks
involving heat exposure. CDC/NIOSH offers additional
guidance on heat acclimatization that can be found at
this link: https://www.cdc.gov/niosh/topics/heatstress/
recommendations.html3

Clothing and Staying Cool

Free movement of cool, dry air over a skin surface
allows for heat removal by evaporation and convection.
Evaporation of sweat from the skin is the predominant
heat removal mechanism. Single layer cloth woven
materials that do not impede evaporation are
recommended.


https://www.cdc.gov/niosh/topics/heatstress/recommendations.html
https://www.cdc.gov/niosh/topics/heatstress/recommendations.html

Quantifying Heat Stress via Heat Hazard Assessments
» Quick and Easy

- OSHA/NIOSH Heat Safety Tool -
This app can be used as a guideline
for heat risk and categorizes heat
index risk ranging from minimal risk
to extreme risk. The app also provides
tips and reminders including heat
risk factors such as air temperature,
humidity, limited air moverment and
other variables for your specific
geographic location. The heat index
can also be obtained via the National
Weather Service? or via other free
weather applications.

- OSHA’s Safety & Health Topics - Using the Heat
Index: A Guide for Employers includes a basic color
coded table with heat index, risk level and an example
of protective measures that you can customize
for your line of work and protective measures you
provide in your prevention plan?®

Heat Index Risk Level Protective Measures |
Less than 91°F Lower (Caution) Basic heat safety and planning
91°F to 103°F Moderate and h.
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« Comprehensive Assessments
- Protecting employees from heat stress requires

incorporating heat related variables into work
activities. Whereas the heat index only considers
temperature and humidity, the wet bulb globe
temperature (WBGT) adjusts the temperature for heat
stress factors including air movement, radiant heat
and temperature. A calculator used easily on your
computer to calculate WBGT is available via this link:
http://www.osha.gov/dts/osta/otm/otm_iii/wbgtutil.
Zip® The calculator can allow you to adopt work/rest
regimens for heat recovery by knowing WBGT and
work type being conducted.

Heat Strain Prevention

It is important to have a strategy and plan or program

to address your heat stress exposures to prevent heat
strain. The following elements of a Heat Strain Prevention
strategy can be considered:

« Establish an acclimatization schedule for un-acclimated
employees-both new and long-term employees

- Follow recommended acclimatization schedules as
suggested by NIOSH for workers https://www.cdc.gov/
niosh/topics/heatstress/recommendations.html

- Adjust work schedules to avoid the hottest part of
the day

- Allow for re-acclimatization after vacations and leaves
of absence

» Ensure proper clothing is worn including light colored,
reflective, single layer woven materials and head
coverings to protect a person’s head and face

» Hydration: Provide mandatory rest breaks where cool
(<59 degrees Fahrenheit) potable water is available;
Monitor and encourage fluid intake

« Work/rest regimens per WBGT calculations to include
limited time in heat and increased recovery time in a
cool environment

» Environmental monitoring via phone weather
applications that give temperature, humidity, wind speed,
sun and cloud information and barometric pressure.

« Trained supervisors and managers who recognize the
signs and symptoms of heat strain’” and who know the
consequences of heat stress variables (double click to
enlarge this graphic that outlines types of heat strain
symptoms and what to do)

« Provide extra workers for known tasks that require
greater physical exertion and greater metabolic rate

» Ensure availability of supplies such as water and ice, in
addition to medical personnel to provide first aid in the
event of a heat strain related illness

» PPE such as water-cooled clothing where necessary

» QBE Global Risk Solutions offers video training on
heat stress and heat strain through Safety Source
Productions. To obtain free access to Safety Source
videos please contact the Risk Solution Center.
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Additional Resources to Help Recognize,
Evaluate and Control Heat Stress

» National Weather Service
https.//wwwweathergov/

» OSHA Using the Heat Index: A Guide for Employers
https://www.osha.gov/SLTC/heatillness/heat_index/pdfs/
all_in_one.pdf

« NIOSH/CDC
https://www.cdc.gov/niosh/topics/heatst ress/

Awareness Tools

« NIOSH Prevent Heat Related lliness Poster - Basic
reminders for workers exposed to heat and hot
environments. Source: CDC/NIOSH.

« NIOSH Fast Facts: Protecting Yourself from Heat
Stress free card for easy access to important safety
information. Source: CDC/NIOSH.

« NIOSH Infographic: Protect your workers from Heat
Stress Learn some tips to protect workers including:

acclimatization, rest breaks, and fluid recommendations.

Source: CDC/NIOSH.

» NIOSH Heat Stress Podcast Heat stress can be a major
concern for indoor and outdoor workers, especially
during the hot summer months. Learn how to identify
the symptoms and protect yourself from heat stress.
Source: CDC/NIOSH.

« OSHA-NIOSH Info sheet: Protecting Workers from
Heat lliness Provides information to employers on
measures they should take to prevent heat-related
illnesses and death

» Learn the symptoms and what to do if you or a loved
one shows signs of having a heat-related illness Espanol
(Spanish). Source: OSHA/CDC/NIOSH.

« OSHA Protecting Workers from Heat Stress Quick Card™
Exposure to heat can cause illness and death. The
most serious heat illness is heat stroke (Spanish: PDF
Vietnamese: PDF). Source: OSHA.

QBE Global Risk Solutions

Contact the Global Risk Solutions Center for more
information at 888.560.2635 or rsc@us.gbe.com.

1 Source: US. Department of Labor, Occupational Safety and Health Administration, www.osha.gov.
2 Source: CDC/NIOSH, https://www.cdc.gov/niosh/topics/heatstress/heatapp.html.

3 Source: CDC/NIOSH.

4 Source: National Weather Service, https://wwwweathergov/safety/heat-index.

5 Source: US. Department of Labor, Occupational Safety and Health Administration, https://www.0sha.gov/SLTC/heatiliness/heat_index/.

6 Source: US. Department of Labor, Occupational Safety and Health Administration. This product (the calculator) includes software produced by UChicago

Argonne, LLC under Contract No. DE-ACO2-06CHT11357 with the Department of Energy.

7 Source: CDC
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QBE’s use of CDC/NIOSH materials and any links to the CDC/NIOSH websites, do not imply endorsement by the CDC, NIOSH, HHS, or the United States Government of QBE
or QBE's products or services. All CDC/NIOSH materials are available on the agency website for no charge.

QBE Holdings, Inc, and its subsidiaries and affiliates (collectively, “QBE"), makes no representation, warranty or guarantee regarding the suggestions and/or information
contained herein or the suitability of these suggestions and/or information for any particular purpose. QBE hereby disclaims any and all liability for the information contained
herein and the suggestions herein made. Moreover, it cannot be assumed that every acceptable policy and/or procedure is contained herein or that unusual or abnormal
circumstances may not warrant or require further or additional policies and/or procedures. Please note that referrals to service providers should not be construed as
recommendations as we cannot provide any representation or warranties regarding work done by others. Further, we are not requiring that you use the listed service
provider as you are free to choose if this or another vendor meets your needs. The use of any information or suggestions described herein does not amend, modify or
supplement any insurance policy. Consult the actual policy or your agent for details of your coverage.

QBE and the links logo are registered service marks of QBE Insurance Group Limited. © 2021 QBE Holdings, Inc.

Includes copyrighted material of Insurance Services Office, Inc, with its permission.

265804 (3-21)


http://www.qbe.com/us
https://www.weather.gov
https://www.osha.gov/SLTC/heatillness/heat_index/pdfs/all_in_one.pdf
https://www.osha.gov/SLTC/heatillness/heat_index/pdfs/all_in_one.pdf
https://www.cdc.gov/niosh/topics/heatstress/
https://www.cdc.gov/niosh/docs/2016-151/pdfs/fy16_heat-related-illness-poster_2016-151.pdf
https://www.cdc.gov/niosh/docs/2010-114/pdfs/2010-114.pdf
https://www.cdc.gov/niosh/docs/2010-114/pdfs/2010-114.pdf
https://www.cdc.gov/niosh/topics/heatstress/infographic.html
https://www.cdc.gov/niosh/topics/heatstress/infographic.html
https://tools.cdc.gov/medialibrary/index.aspx#/media/id/303858
https://www.cdc.gov/niosh/docs/2011-174/
https://www.cdc.gov/niosh/docs/2011-174/
https://www.cdc.gov/es/disasters/extremeheat/warning.html
https://www.cdc.gov/es/disasters/extremeheat/warning.html
https://www.osha.gov/Publications/osha3154.pdf
https://www.osha.gov/Publications/osha3417-sp.pdf
https://www.osha.gov/Publications/osha3389-viet.pdf
mailto:rsc%40us.qbe.com?subject=

