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The Hidden Cost of 
High-Heat Workplace 

Environments 
Managing the impact of heat stress on employees is 

vital to the health and well-being of any organization. 

Consequently, much has been written about the dan-

gers of high-heat workplace environments. Many 

sources detail the symptoms of and treatment for heat 

exhaustion and heat stroke. While it is critical that 

employee health and well-being are protected, it is also 

vital to minimize the cost and exposure of these 

unwanted events.

 

Within the safety industry, dialog about a heat focuses 

on heat-related events, with the ultimate goal of elimi-

nating these events or, at the very least, greatly reduc-

ing their frequency. Not only is this important for 

employee health, but also for the financial health of the 

organization. The Bureau of Labor Statistics reporting 

reports that the average workers compensation claim is 

$11,000 per occurrence for heat exposure, $51,000 for a 

heat related disabling injury and $1,500,000 for a heat 

To better understand these impacts, let’s examination 

how the human body reacts to heat and what impact 

that has on an employee’s ability to perform their tasks. 

Let’s start with the foundational concept that the 

human body generates heat at the body core. Manag-

ing that body core temperature is essential. In cold 

weather blood moves toward the core to protect organs 

and brain functions. In hot weather, the body needs to 

dissipate heat to keep prevent the organs and brain 

from overheating. It is a complex balancing process. 

According to Catherine Park, MD, at Rush University 

Medical Center in Chicago, the hypothalamus regulates 

and fine-tunes a complex set of temperature-control 

activities. It not only helps to balance body fluids and 

maintain salt concentrations, it also controls the release 

of chemicals and hormones related to temperature. The 

hypothalamus works with other parts of the body's 

temperature-regulating system, such as the skin, sweat 

glands and blood vessels — the vents, condensers and 

heat ducts of your body's heating and cooling system.

These are serious numbers. However, the impact of heat 

stress on both the employees and the company may be 

far greater on a day-to-day basis long before reaching 

the “event” level. Before reaching heat-related illness 

status, rising core body temperatures can:

   * Reduce quality

      * Decrease productivity

         * Escalate conflict

            * Increase Turnover

               * Compromise Safety
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Two main factors contribute to determining body core 

temperature; the ambient environment (heat and humidity) 

and the activity level of the individual. Prolonged exposure 

to high temperatures is difficult on the body. On a hot day, 

according to Michael Crawford, Manager Cardiac Rehabilita-

tion at Cleveland Clinic, the cardiovascular system ramps up 

to radiate heat to cool down. The heart beats faster and 

pumps harder, and may circulate two to four times as 

much blood each minute as it does on a cool day.

When temperatures soar, perspiring can put a strain on the 

cardiovascular system, too. As the body sweats, it excretes 

sodium, potassium and other minerals it needs to contract 

muscles, transmit information via nerves and maintain a 

balance of fluid. The body takes steps to hold onto its fluid 

and minimize loss of important elements. “The demands are 

much greater during the hot weather,” Mr. Crawford says. 

“The body needs to get rid of excess heat and it does that by 

dilating the blood vessels peripherally. To get the blood 

around, the heart works harder.”

RADIATION: When heat transfers 

from a warmer skin temperature to 

the cooler air around it. 

CONVECTION: Heat loss through the 

movement of air across the skin. (i.e. 

The use of a fan.) 

EVAPORATION: The cooling of the 

skin as sweat turns vapor as it leaves 

the surface of the skin. 

CONDUCTION: The transfer of heat 

from a warm body to a cooler object 

through direct contact. 

Patricia Christie, a lecturer in MIT’s Experimental Studies 

Group, teaches that the rate at which water — or in this case, 

sweat — evaporates depends on how much water is already 

in the air. On dry days, sweat evaporates quickly, which 

means it also carries away heat faster. On humid days, when 

the air is already saturated with water, sweat evaporates 

more slowly. This explains why it feels so much hotter in high 

humidity. When relative humidity reaches a high enough 

level, the body’s natural cooling system simply can’t work. 

Sweat evaporates very slowly, if at all, and the body heats up. 

If body core temperatures are allowed to rise, short 

breaks and water will not be sufficient to fully restore 

the body core temperature. Workers with physically 

active tasks, in high-heat environments, are at far 

greater risk and require more help to keep their core 

body temperatures in safe ranges. Additional means of 

cooling may be necessary.

There are other workplace environmental factors that can 

impede the body’s natural cooling process. Working in 

confined spaces such as attics, tanks, vessels, silos, storage 

bins, vaults, truck trailers, tunnels, ductwork, pipelines, etc. 

can restrict airflow needed for effective perspiration and 

evaporation. Protective clothing used by welders, firefight-

ers, racers, and hazmat workers will make the heat situation 

even worse. Any clothing that restricts airflow, even the 

lightweight plastic coverings worn by paint spray booth 

operators can trap in the heat, raising core body tempera-

ture.

When the ambient temperature of the 

surrounding air is 95o  F or higher, 

the body can’t keep up with its 

internal heat generation levels. 

Radiation, convection, and conduction stop 

working. Evaporation is all that is left to 

cool the body. 

HOW HEAT AFFECTS THE BODY CORE:

HOW DOES THE BODY RELEASE EXCESS HEAT?

ADD IN EXERCISE: 

As the body begins to exercise (or work), the muscles quickly 

use up their stored energy. To create more energy, muscles 

combine oxygen with ATP, producing heat energy as a 

byproduct and raising core body temperature. The body 

needs to remove this excess heat as quickly as possible.

A study conducted by Godek and Bartolozzi with 

football players revealed two important learnings:

Body core temperatures continue 

to rise for up to 30 minutes after 

work is stopped.

Fluid intake alone does not 

reduce body core temperature.

Normally, the body releases heat in four ways:

Up to 48% of the body’s blood is pumped to 

the skin to create perspiration; leaving less blood to 

pump to the brain and other organs.

ADD IN HUMIDITY:

As high temperatures (95o F and above) relegate the body’s 

defense system to only the use of evaporation, an important 

consideration is how humidity plays a role in the effective-

ness of that process. 

48% of 

blood

ADDITIONAL CONTRIBUTING FACTORS:



HOW HEAT AFFECTS PROFITABILITY: 

With 48% of the blood pushed to the skin level, less blood is 

serving the organ and cognitive functions. Focus, attention 

to detail and short-term memory are affected. A perfor-

mance study by NASA using telegraph key operators showed 

that in temperatures of 80º F, the operators made five errors 

per hour. At 90º F, the operators made nine mistakes per 

hour. At 95 degrees F, the mistakes went to 60 in one hour. 

Mistakes increased 12 times when temperatures increased 

from 80 to 95º F. The same hot environment will produce a 

proportional amount of errors, regardless of the task.  The 

more complex an activity, the likelihood of cognitive errors 

being made increases dramatically.

Heat stress causes the body to lose water and electrolytes 

faster. This in turn causes loss of focus and physical perfor-

mance, followed by poor motor control functions which can 

restrict an employee’s ability to work efficiently. 

 Constant exposure to high heat hurts morale and increases 

employee turnover. Accordingly, high employee turnover 

leads to a sharp drop in overall productivity and expense. 

Employee Benefit News reports that it costs employers 33% 

of a worker's annual salary to hire a replacement if that 

worker leaves.

In the future, battling high-heat in the workplace  will be a 

growing challenge. NASA records show that 17 of the 18 

warmest years in the 136-year record have occurred since 

2001. This trend does not appear to be changing direction.
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ESCALATED CONFLICT

The load on the heart increases with activity, especially in hot 

weather. For every degree the body’s internal 

temperature rises, the heart beats about 10 

beats per minute faster. The result is a dramatic 

increase of stress on your heart, irritation and a shortening of 

temper. Situations which might have otherwise resolved 

peacefully can devolve into accusations, misread motives 

and decreases in the collaboration need to solve problems.

REDUCED QUALITY

DECREASED PRODUCTIVITY

In addition to decreased physical stamina and mental acuity, 

productivity is negatively impacted by the number of breaks 

required to facilitate the ability for the body to cool itself 

down. In some areas, regulations also dictate the cessation of 

work at certain heat index levels.

Studies have been done linking 

dehydration to lower physical 

and mental performance. A study 

conducted by Wasterlund and 

Chaseling with forestry workers 

found that dehydration up to 

1% of body weight loss 

resulted in a 12% 

decrease in productivity. 

That is the equivalent of being 

short one 16oz glass of water per 

100 lbs. of body weight. 

INCREASED TURNOVER

16 oz 
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100 lbs
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At the same time, competition for employees in increasing. 

The Bureau of Labor Statistics reports that there are now 

more open jobs than unemployed people in the United 

States. It is clear that employees have options for where they 

want to work. They no longer feel compelled to stay where it 

is uncomfortable or unsafe. Organizations who place impor-

tance on employee wellness typically have lower turnover 

rates and recruit workers/talent much easier.
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1. Helping employees manage core body temperature is in

the best interest of the employee as well as the organization.

Cooling the body core slows down the body’s need to

redirect blood to the skin which preserves blood flow for

critical organ and brain function. 

2. Keeping the body core cool helps to preserve the fluids,

salts and electrolytes, which would otherwise be depleted

through sweating and evaporation.

3. Workplaces with ambient temperatures of 95o F and higher

require more than just short breaks and hydration to combat

the effects of heat on core body temperature. Physical

cooling method are necessary.

4. High-heat workplaces can suffer from lost productivity,

increased turnover, and compromised safety.

We have explored how heat stress affects mental perfor-

mance and motor skills, potentially compromising an 

employee’s ability to focus properly on their job. This com-

monly becomes an indirect cause of accidents in the work-

place. Many injuries listed as falls, overexertion or machine 

related have at their root cause a tired, hot, dehydrated 

employee that lost focus and attention the task and/or risks 

at hand. Managers with employees working in high-heat 

environments have seen this happen over and over again as 

shortcuts are taken by heat fatigued team members. 

HOW HEAT AFFECTS PROFITABILITY: 
COMPROMISED SAFETY

     CONCLUSIONS:

DIRECT COOLING: When an engine works hard in the

heat, a radiator is used to draw off excess heat. In the same 

way, the FlexiFreeze Ice Vest engages the body’s conductive 

cooling process by drawing heat directly off of the body 

core. Filled with pure water, when frozen FlexiFreeze Ice 

Vests, can absorb large amounts of heat from the body core 

helping keep employees safer, more comfortable and more 

productive when working in high-heat environments.

INDIRECT COOLING: Work spaces could be air condi-

tioned. Understandably, this is not feasible or cost effective in 

many circumstances. In those cases, perhaps a providing a 

separate, cooled space for breaks could be provided to 

facilitate the radiant and convection functions. Please note 

that adding fans to move warm air does not accomplish the 

same function. Misting stations are not as effective in areas of 

high humidity as they add to the humidity which is already 

compromising the natural perspiration and evaporation 

process. 

     STRATEGIES

     STRATEGIES

Maranda Enterprises, LLC  6350 W. Donges Bay Road, Mequon, WI  53092 (262) 236-3970 (W) (262) 236-3980 (F)

FlexiFreeze® Ice Vests®

www.iceveststore.com

Draws heat off of the body core!

Helps keep employees safer, more comfort-
able and more productive in the heat. 


