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Key Findings 
 
• Heat exposure is responsible for as many as 2,000 worker fatalities in the U.S. each year. 
 
• Up to 170,000 workers in the U.S. are injured in heat stress related accidents annually. 

There is a 1% increase in workplace injuries for every increase of 1° Celsius. 
 
• The failure of employers to implement simple heat safety measures costs the U.S. economy 

nearly $100 billion every year. 
 
• The dangers of heat stress are overwhelmingly borne by low-income workers. The lowest-

paid 20% of workers suffer five times as many heat-related injuries as the highest-paid 20%. 
 
• Worker heat stress tragedies disproportionately strike workers who are low-income, Black 

or Brown. 
 
• At least 50,000 injuries and illnesses could be avoided in the U.S. each year with an effective 

OSHA heat standard. 
 

• Employers pay a substantial price for failing to mitigate workplace heat stress including the 
costs of absenteeism, turnover and overtime due to worker illness or injury, reduced worker 
productivity, damage to machinery and property from workplace accidents, increased 
workers’ comp premiums, law suits, and loss of public trust and customers. 

 
• The physical and mental capacity of workers to function drops significantly as heat and 

humidity increase. Productivity of workers declines approximately 2.6% per degree Celsius 
above a Wet Bulb Globe Temperature (WBGT) of 24°C (75.2°F). The WBGT is a measure that 
combines temperature, relative humidity, radiant heat sources (like direct sunlight or heat-
generating machinery) and wind speed. 

• There are many simple ways employers can mitigate heat stress in the workplace, like 
access to cool drinking water and adequate “cool down” breaks in a shaded or air-
conditioned space. 
 

• It is essential that OSHA issue an interim rule to immediately prevent heat-related illness, 
injury and death in indoor and outdoor workers, both to protect workers and to reduce the 
clear burden on the economy. 
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Introduction 
 

The right to a safe workplace is a basic human right.1 Exposure to excessive heat is one of the 
most dangerous problems facing workers today. Tens of thousands of workers suffer heat 
illnesses, injuries and fatalities every year in the U.S. This is a toll disproportionately borne by 
Black and Brown workers, and low-income workers with limited options for safer employment. 
This is most clearly demonstrated by the plight of farmworkers, who have the highest rate of heat-
related worker deaths, and are overwhelmingly immigrant workers with little power to demand 
workplace reforms from their employers. 

The Occupational Safety and Health Administration (OSHA) is responsible for protecting the safety 
and health of workers. Created by the Occupational Safety and Health Act of 1970 (OSH Act), the 
agency is tasked with promulgating rules to reduce hazards in the workplace and enforcing those 
rules by educating employers and holding employers accountable when they fail to put 
appropriate safety measures in place. For example, OSHA has developed rules to address 
workplace hazards such as lead, asbestos, infectious diseases, trenching cave-ins, fall risks, 
dangerous machinery and excessive noise. Unfortunately, despite the recommendations made 
over 50 years ago by the National Institute on Occupational Safety and Health (NIOSH) within the 
Centers for Disease Control and Prevention (CDC),2 OSHA has yet to put a workplace heat hazard 
rule in place.  

In 2021, in response to a petition submitted by Public Citizen and more than 100 organizations 
and experts, OSHA finally began working on a heat-safety standard. 3  However, the arduous 
process for developing a rule takes OSHA, on average, seven to eight years to complete.4  

Congress has the power to protect workers now. The Asuncíon Valdivia Heat Illness, Injury and 
Fatality Prevention Act is a bill directing OSHA to institute an interim heat standard for indoor and 
outdoor workplaces until a final heat rule can be completed. This report describes why passing 
this legislation is essential. 

Background 
 

Despite the horrifying images of ever more brutal hurricanes, tornadoes and floods we frequently 
see in the news, extreme heat is the leading weather-related killer.5 Globally, nearly half a million 
people die each year because of extreme heat.6  

The ravages of the climate crisis are making environmental heat more dangerous with each 
passing year. Nine of the last 10 years have been the hottest on record. The summer of 2022 was 
the third warmest on record in U.S.7 On just one day — Sep. 9, 2022 — nearly 1,000 heat records 
were broken in the U.S.8 
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The National Oceanic and Atmospheric Administration (NOAA), forecasts the El Niño climate 
phenomenon will return in the summer and fall of 2023,9 bringing unprecedented extreme heat 
waves.10 Climate models predict that 2023 will be hotter than 202211 and that 2024 will be the 
hottest year ever recorded.12  The extreme outdoor heat will be accompanied by challenges in 
keeping indoor temperatures safe. The hot sun roasts buildings made with materials that absorb 
heat and lack proper cooling systems, causing indoor temperatures to swell beyond the outdoor 
temperature. 

The human body has a complex regulatory system designed to keep our core temperature about 
98.6 degrees. Heat stress refers to strain on that system as it tries to keep the body cool. Heat 
stress is a function of internally generated heat (metabolic heat), external environmental heat 
and other factors that reduce the effectiveness of our natural bodily cooling systems. The amount 
of physical effort needed for peoples’ workloads increases their metabolic heat production. The 
ambient temperature and radiant heat sources like direct sunlight and heat-generating machinery 
add to heat stress.13  

Sweat is produced so that the process of evaporation can release body heat. But environmental 
conditions can severely limit the effectiveness of this cooling mechanism. High humidity reduces 
the evaporation of sweat. Very low humidity allows sweat to quickly evaporate and cool the body. 
But there is a limited amount of sweat the body can produce and, with extended exposure, 
sweating is reduced or ceases.14  

Pumping blood to the surface of the skin 
to be cooled by the surrounding air is 
another bodily cooling mechanism. But 
high environmental temperatures reverse 
the process, instead introducing more 
heat into the blood at the surface of the 
skin. In turn, the body works harder, 
pumping even more blood to the surface. 

As more and more blood is diverted to the 
skin, less blood is being directed to the 
muscles and the brain 15  Without water 
replenishment, excessive sweating causes 
dehydration, thickening the blood and 
making the heart work harder. A greater 
proportion of the cardiac output is 
devoted to cooling the body and the 
portion available for physical and mental 
work decreases. 16  As the body’s cooling 
systems strain to keep the body cool, 
heat-related illness can occur. 

Heat-related illnesses range in severity from mild heat rash to more severe illnesses such as 
rhabdomyolysis, acute kidney injury, heat stroke and heat-stress induced cardiac arrest. Workers 
who survive these more critical heat-related illnesses are often burdened with long term health 
effects, including muscle damage, organ damage and chronic kidney disease. Excessive heat in the 
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workplace can also exacerbate existing chronic conditions like diabetes, COPD and cardiac 
disease, complicating the health care of these workers and potentially shaving years off their lives.  

The symptoms of heat-related illnesses include heavy sweating, fatigue, nausea, headache, loss 
of balance and cognitive function, fainting, muscle cramps, and more. These symptoms can easily 
lead to accidents with a range of consequences to one or more people, including injuries, long-
term disabilities or even fatalities. 

Excessive Heat Takes an Exorbitant Toll on Workers 
 

The Bureau of Labor Statistics (BLS) Census of Fatal Occupational Injuries indicates that 436 U.S. 
workers died from occupational heat stress between 2011 and 2021, an average of 40 per year.17 
We know this number grossly underestimates actual heat-related occupational fatalities. 
Determination of the cause of death relies primarily on the conclusions recorded in death 
certificates and the judgment of medical professionals making those findings.18 This information 
is notoriously problematic in the case of heat stress because records may only indicate the 
immediate cause of death (e.g., kidney failure) without noting the underlying cause. 19  An 
extrapolation from research cross-referencing population fatality data with location-specific 
temperature data indicates that as many as 2,000 workers lose their lives to excessive heat in the 
workplace every year in the U.S.20 

BLS estimates there were about 3,400 workplace heat-related injuries and illnesses requiring days 
away from work per year from 2011 to 2020.21 However, this is a vast underestimate of the true 
impact on workers. BLS bases its conclusions on surveys of employers. This data is decidedly 
unreliable because it relies on self-reporting, and less than half of employers even maintain the 
required records.22  

Data estimating injuries and illnesses from heat is further hampered by the difficulty of deeming 
“exposure to environmental heat” (the relevant BLS category) to be the chief cause out of 
hundreds of category choices when an injury or illness potentially caused by heat stress occurs. 

Further, despite the use of the term “injuries and illnesses” in the categorization of heat-related 
worker harms by both BLS and OSHA, the data only reflect heat illnesses, not the injuries that are 
caused by the effects of heat stress. OSHA’s guidance on record-keeping regarding adverse 
outcomes from heat only references illnesses caused by excessive heat “such as heat illness, heat 
stroke, kidney injury and rhabdomyolysis.”23 In reality, heat may be a determinative factor in 
many injuries. For example, heat stress may cause an employee to become dizzy and lose their 
balance, causing them to fall from a scaffolding or roof.  

An analysis of more than 11 million worker’s compensation injury reports in California from 2001 
through 2018 found that working on days with hotter temperatures likely caused about 20,000 
injuries and illnesses per year in that state, alone — an extraordinary 300 times the annual 
number of injuries and illnesses the California OSHA (Cal/OSHA) attributes to heat.24 
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The results of the California study are instructive in estimating the 
extent of uncounted heat-related injuries nationwide. If California’s 
workers suffer approximately 20,000 heat-related injuries and 
illnesses per year, a simple extrapolation based on the worker 
population of other states suggests that the number suffered by all 
U.S. workers is likely in the range of 170,000 heat-related injuries 
and illnesses per year.25  

The extent of heat-related injuries in the workplace is further 
demonstrated by a meta-analysis of 17 studies worldwide that 
showed an average 1% increase in occupational injuries for every 
1°C above 20.9°C (69.6° F). Increases were highest, up to 1.7% 
increase in injuries per 1°C, in humid subtropical climates, such as the southeastern parts of the 
U.S.26 A study of agricultural workers in Washington State found the odds of traumatic injuries in 
cherry harvesters, primarily from ladder falls, increased 1.53% for every 1°C above 25°C (77° F).27 

Improvements in tracking the impact of heat stress on workers are desperately needed. However, 
it’s clear that a dramatic number of workers suffer serious consequences of heat stress. This is a 
burden that takes a disproportionate toll on workers that are living in poverty, low-income, Black 
or Brown.28  

 
Importantly, the California study of workers’ compensation claims from 2001 to 2018 found that 
the increase in injuries on hot days was cut by approximately 30% in the years following 
California’s issuance of a state occupational heat standard in 2005.29 Therefore, a federal standard 
similar to California’s heat standard would prevent more than 50,000 heat-related injuries 
annually. Moreover, California’s limited standard only covers outdoor workplaces30 and exempts 
numerous industries from implementing high-heat procedures.31 It is also less protective in other 
key ways than the more recent, and well-informed standard issued by Oregon OSHA.32 A strong, 
comprehensive federal standard covering both outdoor and indoor workplaces could prevent 
significantly more injuries and fatalities.  

Financial Cost of Failure to Mitigate Workplace Heat Stress Hazards 
  

There are multiple ways employers can mitigate heat stress in the workplace. The simplest of 
these is providing workers with consistent access to cool drinking water and adequate “cool 
down” breaks in a shaded or air-conditioned space. Acclimatizing new employees to working in 
high heat conditions over multiple days is another important strategy to protect workers. 
Employers can make a variety of simple alterations such as heat shields for indoor workers 
stationed next to heat-generating machinery or awnings over windows to block the sunlight. 
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Employers can also increase ventilation or air conditioning in inside workspaces. While these 
physical alterations may involve more up-front costs, they are the most effective in reducing the 
impact of heat stress on these indoor workers. 

The price paid by workers of failing to implement heat stress mitigation strategies is incalculable 
and unacceptable. The heavy toll includes financial hardships, but more importantly, the loss of 
health, safety, and life. Though it’s not possible to weigh lives against any costs to employers of 
putting safety measures in place, it is important to understand the financial impact of 
implementing an OSHA heat standard. 

Employers often raise knee-jerk concerns about the costs of these heat hazard mitigation 
strategies. However, the financial cost of failing to mitigate heat stress is much higher. Employers 
face reduced productivity resulting from absenteeism and turnover when workers experience 
heat-related illness or injury, as well as general reduced worker capacity because of heat stress. 
Employers may have to pay for overtime to replace absent workers. They may be straddled with 
the cost to repair or replace damaged equipment, vehicles and property owing to accidents 
caused by heat stress. Workers’ compensation premiums may increase due to the number of 
claims by injured workers. By not addressing an obvious risk of worker heat-related illness or 
injury, an employer may be sued for negligence and forced to pay court judgements and 
associated legal fees. A reputation as an unsafe workplace also means the potential loss of the 

public goodwill and, with it, 
customers. The OSHA $afety 
Pays tool estimates the 
average direct costs of a 
single “heat prostration” 
injury in the workplace to be 
$37,658 with an estimated 
indirect cost of $41,423.33 It 
also estimates average 
syncope (fainting) direct 
costs at more than $30,000 
and indirect costs exceeding 
$33,000. 34  In general, heat 
stress prevention is cheaper 
than responding to the 
consequences of a tragedy. 

Employers sometimes raise concerns about the cost of lost productivity when providing needed 
breaks to workers from high temperatures. However, heat stress reduces the physical and mental 
capacity for work. Without heat stress mitigation, such as opportunities to rest in a cool area and 
drink water, heat stress continues to increase and worker capacity decreases, ultimately reaching 
a point when work is no longer physically possible. 

As noted above, the strain to keep the body cool causes fatigue, deficits in motor and cognitive 
function, dizziness, nausea, cramps and other symptoms of heat-related illness that become 
increasingly severe. Even the earliest symptoms of heat stress limit the ability to function, 
interfering with worker effectiveness and increasing the risk of mistakes, accidents and injuries. 
A meta-analysis of seven studies in multiple countries found that worker productivity declines 
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averaged 2.6% per degree Celsius above a Wet Bulb Globe Temperature (WBGT) 35  of 24°C 
(75.2°F).36 

Foster et al. developed a model to predict the reduction in work capacity associated with 
increases in ambient temperature and relative humidity (see Figure 1).37 The model predicts, for 
example, that a worker is able to work at close to full capacity when it’s 77°F with a relative 
humidity of 30%.38 However, worker capacity drops dramatically as temperatures and humidity 
rise. Worker capacity drops to 25% when the temperature reaches 104°F with a relative humidity 
of 80%.39 This is the equivalent of only working 15 minutes each hour.40  

Clearly, concerns about lost worker productivity with increased breaks in high temperatures are 
misinformed. Increased breaks don’t just protect workers from heat stress, they improve worker 
productivity.  
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Lost worker capacity due to heat stress doesn’t just impact an individual employer’s bottom line. 
It has a tremendous impact on the economy as well. It is estimated that the annual global cost of 
lost work time due to reduced worker capacity due to unmitigated heat stress is $2.1 trillion.41 
The U.S. alone is losing more than $98 billion every year.42 

In the United States, 62% of all counties annually lose more than 0.5% of gross value added (GVA) 
due to heat-related worker productivity losses.43 The GVA is a productivity measure reflecting the 
value of goods and services produced in the area, industry or sector derived as the output minus 
immediate consumption. Productivity losses are greater than $5 million per year in approximately 
the same percentage of counties.44 Texas counties lose a combined $30 billion in a typical year, 
the equivalent of about 1.5% of GVA in those counties, on average, and Florida loses $11 billion 
per year.45 It is no surprise that, by proportion, the productivity losses are greatest in agriculture 
and construction. 46  And, because many indoor businesses lack air conditioning or adequate 
ventilation, the services sector sustains the greatest overall losses.47 This includes restaurants, 
transportation, hospitality, and warehousing.48 

As we consider all of these costs, it becomes apparent that there is no conflict between worker 
safety and business profitability. It is in the best interests of everyone that safety measures against 
heat hazards in the workplace be implemented. 

Why Do We Need an OSHA Interim Heat Standard? 
 

Even with the obvious benefits of implementing safety strategies to reduce worker heat stress, 
some employers will choose not to do so. Absent a standard specifically focused on heat, OSHA 
has limited means to press those employers to mitigate heat hazards in the workplace. Currently, 
in order to hold an employer accountable for an excessive heat hazard, OSHA must rely on the 
General Duty Clause of the OSH Act, which calls for employers to furnish their employees with 
conditions that are free of hazards “that are causing or are likely to cause death or serious physical 
harm to his employees.” But taking enforcement action pursuant to the General Duty Clause is 
time-consuming and often vulnerable to legal challenges. Several rulings since 2018 of the 
Occupational Safety and Health Review Commission (OSHRC), an administrative court, highlight 
the limits of the General Duty Clause.  

For example, an OSHRC Administrative Law Judge (ALJ) issued five substantially identical decisions 
in similar cases in which OSHA alleged the United States Postal Service, in multiple locations, 
exposed its employees to unmitigated excessive heat as they delivered the mail. In each case, the 
ALJ vacated OSHA’s citation, finding that OSHA had not met its burden to establish that a condition 
in the workplace presented a hazard, even in the face of evidence of heat indices as high as 109°F 
and workers medically diagnosed with heat illnesses.49 

The ALJ, noted that “without a temperature- or heat index-specific standard, it is difficult for 
employers to know when heat is ‘excessive,’”50 and referenced OSHA’s failure to provide such a 
standard, stating, “OSHA has been urged to promulgate a heat stress standard since shortly after 
the [OSH] Act went into effect.”51 

On appeal, the Commission disagreed with the ALJ, finding that OSHA had presented sufficient 
evidence of an excessive heat hazard. However, one Commissioner, of the two-Commisioner 
panel, emphasized that the decision did not itself “establish [] any sort of criteria for determining 
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when ‘excessive heat,’ may be present,” suggesting that would “presumably be accomplished by 
the Secretary’s” promulgation of “an OSHA standard.”52   

A heat standard will ensure OSHA has the ability to hold employers accountable when they put 
workers in danger of heat illness, injury and death. Moreover, it will provide clear guidance to 
employers on what actions are necessary to meet the universal requirement to provide a 
workplace free of dangerous heat hazards. Delay in putting a heat standard in place hinders the 
ability of OSHA to carry out its congressional directive to ensure workers are protected from 
dangerous working conditions, making it essential to establish an interim standard now. 

Conclusion 
 

Every year in the United States as many as 2,000 workers lose their lives to excessive heat in the 
workplace53 — a price no worker should ever have to pay. The impact of these lost lives on their 
families and loved ones is immeasurable. Up to 170,000 additional workers are injured in heat 
stress related accidents on the job,54 potentially resulting in long-term disabilities that can not only 
diminish worker income, but also have detrimental effects on worker health and reduce quality of 
life.   

Each year without an OSHA heat stress standard puts the health and lives of more workers on the 
line. The risk of workplace heat stress illness, injury and death is increasing with climate change 
and predictions for extreme temperatures and increased heat waves in 2023 and 2024 make the 
need for a heat standard more urgent than ever. 

Because it’s impossible to put a price on lost lives, human suffering or the workers’ fears that they 
may not return home due to injury, there is no acceptable cost-benefit analysis to determine 
whether employers should implement basic protocols that protect workers from heat-related 
illness, injury, and death. Nor should there be. Still, it is important to understand the cost of 
inaction and delay. The burden of occupational heat stress on the economy is tremendous and 
rapidly growing. Failing to mitigate the hazard for workers has great financial consequences for 
employers. Yet, simple and affordable solutions exist to both protect workers and benefit 
employers. 

A comprehensive federal standard covering heat hazards in indoor and outdoor workplaces (see 
Appendix) would prevent more than 50,000 heat-related injuries annually. Congress has the 
opportunity to direct OSHA to put an interim heat standard in place that would safeguard 
employees now from deadly heat by passing the Asuncíon Valdivia Heat Illness, Injury and Fatality 
Prevention Act. Congress must pass the bill with all haste to protect workers while a final OSHA 
rule is promulgated. 
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Appendix 
 

What Should Be in An OSHA Rule To Prevent Heat Illness, Injury, 
And Death? 

 

Every workplace injury and fatality caused by heat stress is avoidable, and relatively simple 
preventative measures have proven extremely effective at protecting workers. It is both the social 
and legal responsibility of employers to create a work environment safe from heat hazards.  

OSHA should create a heat standard delineating required preventative measures that include the 
following: 

Temperature Thresholds: An OSHA heat standard must provide clarity to employers and workers 
in order to ensure effective comprehension and implementation of the standard. This is 
particularly important for small businesses, where reliance on complicated formulas for decision-
making may be cumbersome. Identifying clear temperature thresholds, including thresholds for 
high heat and extreme heat, that trigger certain minimum employer requirements under the 
standard will protect both workers and employers. 

Workload and Pace: Employers should empower workers to work at their own pace whenever 
possible. Workload should be reduced or suspended in times of extreme temperatures. 

Mandatory Rest Breaks: Employers should be required to give workers a 15-minute break for 
every two hours of work when the temperature exceeds 80 degrees. Scheduled breaks should 
increase with temperatures based on the work/rest schedule recommended by NIOSH with an 
adjustment for clothing and PPE. Workers should be permitted and encouraged to take 
unscheduled breaks when they feel overheated or experience any symptoms of heat illness. 

Indoor and Outdoor Cooling: Indoor workplaces should be air-conditioned or well-ventilated to 
keep temperature below 80 degrees. Or, at a minimum, include a cool space for breaks. Delivery 
trucks should be air conditioned whenever possible. Outdoor workplaces should provide a cool, 
shaded space for breaks. 

Hydration: Employers should be required to provide workers at least one liter of cold drinking 
water every hour. Water should be easily accessible and, preferably made continuously available. 
With very heavy workloads at high temperatures workers also should be provided drinks with 
electrolytes. 

Heat Stress Plan: Each employer should use the information available from OSHA, NIOSH, 
industry-specific guidance and other expert sources to create a written heat stress plan that is 
appropriate for use at their unique worksites. The plan should be comprehensive and available to 
employees in a language they can understand. 

Emergency Response: Employers should be required to have an emergency action plan (EAP) that 
includes training personnel to identify workplace heat illnesses and to provide appropriate cooling 
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strategies at each worksite. Designated employees or managers should be trained in specific 
workplace medical responses. The EAP should include information on when to call an ambulance, 
including guidance to call an ambulance when in doubt.  

Heat Acclimatization Plan: All workers beginning work in high-heat environments, or who will be 
working in hotter conditions than usual (e.g., during a heat wave), must be gradually acclimatized 
to the work over a period of at least 7 to 14 days.  

Environmental Surveillance and Hazard Notification: At outdoor worksites, employers should be 
required to monitor environmental conditions at each worksite and notify employees of 
hazardous heat conditions in English and any languages spoken by at least 20% of workers. 

Worker Information and Training: Employers must be required to provide all employees with heat 
stress training when they are hired, as well as annually in the employees’ primary language. 

Record Keeping: Employers should be required to maintain and properly handle accurate records 
of: 1) heat illnesses, including those treated onsite with first aid; 2) accidents or injuries potentially 
related to heat strain, including recording the workplace temperature and protective clothing and 
gear worn by the worker for every workplace injury; 3) environmental and metabolic heat 
exposures; 4) acclimatization procedures; 5) all medical and physiological monitoring; and 6) 
modifications to engineering and administrative controls, as well as changes to personal 
protective equipment. 

Non-retaliation Policy: An OSHA heat standard must include comprehensive whistleblower rights 
so that workers are vigorously protected from all forms of employer retaliation for reporting 
unsafe conditions that could lead to heat illness or injury.  
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