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The increased frequency and intensity of extreme heat waves have drawn 
growing attention to the risk of illness and injury among workers who are 
directly exposed to the adverse consequences of climate change. Exposure to 
extreme heat, combined with strenuous and fast-paced work activities, can 
lead to heat exhaustion, injury, and long-term health complications (Kenny 
et al. 2018; Bukhari 2023). With climate impacts intensifying, it is critical to 
better understand how exposure to extreme temperatures is currently 
affecting workers, especially those with lower wages and low job control—
less ability to influence their work environments. As decisionmakers, 
employers, and labor organizations grapple with these shifts, they can benefit 
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from understanding potential policy responses and changes in workplace 
practices that can strengthen protections for different groups of workers and 
industries. 

In this study, we provide the first nationally representative estimates of how workers 

self-report being affected by extreme heat at their jobs, using 2023 data from the Urban 

Institute’s Well-Being and Basic Needs Survey (WBNS).1 We estimated the share of workers 

ages 18 to 64 who are exposed to extreme heat based on their work environment (i.e., those 

working outdoors or indoors in places that are not environmentally controlled) and the 

frequency with which they are exposed to temperatures above 90° F at work. Throughout 

the brief, we use the terms “environmentally controlled” and “climate-controlled” 

interchangeably. We also assessed the health impacts of extreme heat on workers in 2023 

by estimating the share of adults who reported experiencing heat exhaustion and other 

heat-related symptoms at work in the 12 months prior to the December 2023 survey. We 

then explored variation in exposure to heat and health impacts by job characteristics and 

demographic factors. Finally, we examined the extent to which workers with the greatest 

exposure to extreme heat can secure workplace protections through union membership 

and/or state workplace safety laws that could mitigate heat-related health risks (for more 

information, see Data and Methods). Our findings include the following: 

 One in 3 employed adults (33 percent) reported working outdoors at least 

sometimes at their main job. Overall, about 4 in 10 (42 percent) employed adults 

worked either outdoors or indoors in places that are not environmentally 

controlled,22 potentially exposing them to extreme heat and its associated health 

risks. 

 One in 10 workers (10 percent) reported they were frequently (i.e. always or often) 

exposed to high temperatures at work, and more than 1 in 5 (22 percent) reported 

always or often engaging in strenuous activities at work. Outdoor workers were 

most likely to report frequent exposure to high temperatures (25 percent) and 

strenuous work activities (37 percent). 

 More than 1 in 7 outdoor workers (15 percent) reported experiencing heat 

exhaustion or other heat-related symptoms at work in 2023. The share of all 

employed adults who reported experiencing these heat-related health effects in the 
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past year was 7 percent and the share of indoor workers without climate-controlled 

workplaces who reported these effects was 9 percent. 

 Adults in the agriculture, mining, and construction industries reported the highest 

rates of outdoor work and health impacts from exposure to extreme heat. Nearly 8 

in 10 adults (79 percent) in these industries reported at least sometimes working 

outside, and nearly 1 in 5 (19 percent) reported experiencing heat-related 

symptoms at work in the past year.  

 Low-wage workers, defined as adults earning less than $15 an hour, were at greater 

risk of exposure to extreme heat and its health impacts than those earning higher 

wages. Over 4 in 10 low-wage workers (43 percent) worked outdoors, and almost 1 

in 8 (12 percent) experienced heat-related symptoms at work in the past year. 

 Looking at variation by demographic and health characteristics, Hispanic men, 

noncitizens, and adults who were in fair or poor health reported high rates of 

exposure to outdoor work and adverse health impacts from extreme heat. For 

example, 55 percent of Hispanic men worked outdoors at least sometimes, and 18 

percent reported experiencing heat-related symptoms at work in the past year. 

Outdoor work was also more common among Hispanic and Black women than 

among white women, and Hispanic women were more likely than women in other 

racial and ethnic groups to report heat-related health impacts. 

 More than 4 in 10 (42 percent) young adults ages 18 to 24 reported working 

outdoors at least sometimes, making them more likely than adults in other age 

groups to report outdoor work. 

 Most workers who are exposed to extreme heat at their jobs were unlikely to be 

covered by safety protections against extreme heat through state workplace safety 

laws or collective bargaining agreements, and federal workplace heat protections 

are limited. About 1 in 5 outdoor workers (20 percent) and 1 in 7 adults working 

indoors in non-climate-controlled settings (14 percent) live in one of the 5 states 

with heat protection standards for at least some workers (California, Oregon, 

Washington, Colorado, and Minnesota) (Constible 2024). Fewer than 1 in 5 adults 

who worked outdoors (17 percent) or indoors in non-climate-controlled settings 

(15 percent) were union members.  
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Heat-related illnesses and injuries can have long-lasting consequences for worker 

health, labor force participation, and economic mobility, as well as short-term impacts 

such as lost wages (Amoadu et al. 2023; Ananian 2023). Exposure to extreme heat may also 

exacerbate economic and health disparities over time, with Hispanic and low-wage 

workers facing the greatest risks. These groups of workers may have limited access to 

resources that help mitigate the impacts of these health risks, such as paid leave and health 

insurance (Claxton, Rae, and Winger 2024; Boyens, Karpman, and Smalligan 2022). Finally, 

the effects of climate change are likely to be felt unevenly across industries and segments 

of the workforce, requiring tailored policy responses in different sectors of the economy.  

Understanding how climate change affects low-wage workers will be crucial to 

informing policies that bolster worker protections. Key policies to mitigate the health 

impacts of climate change on workers may include:  

 implementing comprehensive federal workplace heat safety standards and 

expanding these standards to cover outdoor and indoor workers across all 

industries;  

 adopting state- and local-level protections;  

 prioritizing monitoring and enforcement for high-risk industries and workers;  

 raising awareness among workers and employers of heat risks, safety 

recommendations, and workplace standards;  

 and strengthening workers’ ability to negotiate for heat-related protections 

through collective bargaining agreements.  

Background 

Health Risks Associated with Occupational Heat Exposure 
Workers face both immediate and long-term health risks from heat exposure on the job. 

Short-term health risks of occupational heat exposure include heat exhaustion and heat 

stroke; cardiovascular dysfunction, including hypertension, heart rate disturbances, and 

ischemic heart disease due to acute heat stress (Liu et al. 2022); dehydration, mental health 

impacts, adverse pregnancy outcomes, acute respiratory issues and other acute heat-
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related illnesses due to physiological stress (Ebi et al. 2021; Bell, Gasparrini, and Benjamin 

2024; Liu et al. 2022). Even a single severe heat exposure such as an episode causing heat 

stroke can lead to immediate neurological and cardiovascular damage (Bell, Gasparrini, 

and Benjamin 2024). Long-term health complications can result from repeated exposure 

to even moderately high temperatures (Liu et al. 2022), potentially leading to chronic 

kidney disease (Ebi et al. 2021), chronic cardiovascular impairment such as hypertension 

and coronary heart disease (Liu et al. 2022), respiratory diseases such as chronic 

obstructive pulmonary disease, and increased morbidity and mortality (Ebi et al. 2021; Bell, 

Gasparrini, and Benjamin 2024; Liu et al. 2022). High temperatures in work environments 

also increase the risk of workplace injuries due to reduced cognitive function and physical 

performance, which can have both immediate and lasting effects on workers’ health and 

safety (Varghese et al. 2018), and reduces worker productivity (Ananian 2023; Amoadu et 

al. 2023).  

Increasing Frequency and Intensity of Extreme Heat Due to Climate 
Change 
Scientific evidence demonstrates increasing global temperatures and the growing 

frequency and intensity of heat waves due to human-induced climate change, as 

documented in the United Nations Intergovernmental Panel on Climate Change’s Sixth 

Assessment Report (UN IPCC 2023). This report predicts that global temperatures will 

increase 2.1° to 3.5° Celsius above preindustrial levels by 2100 if greenhouse gas emissions 

are curbed moderately, and 3.3° to 5.7° Celsius if no coordinated global action is taken to 

reduce these emissions.  

Increased global temperatures and heat waves directly impact workers, especially those 

in outdoor and non-environmentally controlled settings such as warehouses without air 

conditioning. Mortality from heat stroke among outdoor workers has risen over the past 

two decades (Sokas and Senay 2023), and the wide-ranging health impacts associated with 

rising temperatures are also increasingly recognized as health threats for workers in 

indoor occupational environments.3, 4 A recent systematic review examined the 

relationship between temperature increase and occupational injuries, showing that for 

every 1° Celsius increase above average temperatures, the overall risk of occupational 

injuries increases by 1 percent, and during heatwave periods (typically three or more 
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consecutive days with temperatures above the 95th percentile for a given location), the risk 

increases by 17.4 percent (Fatima et al. 2021).  

Health and Economic Impacts on Vulnerable Worker Populations  
Understanding the health risks of rising temperatures for specific populations, industries, 

and occupations is critical for developing policies to protect workers at local, state, and 

national levels. Recently, occupational safety and health agencies and groups have 

acknowledged the detrimental health effects of occupational heat exposure in both outdoor 

and indoor settings (NIOSH 2023; OSHA 2024d).5, 6, 7 Outdoor work includes a wide variety 

of occupational categories, such as janitors and landscapers; truck drivers and bus drivers; 

electricians and miners; agricultural workers and loggers; heating and air conditioning 

installers and mechanics; packers and freight movers; and police officers and firefighters. 

Farm workers are particularly vulnerable to heat exposure, with some reports estimating 

they are 35 times more likely to die from heat exposure compared with the general 

population (Sokas and Senay 2023; Fulcher 2023). The agriculture industry is also exempt 

from many federal labor protections, and the Occupational Safety and Health 

Administration (OSHA) generally cannot conduct enforcement activities for small farms 

with 10 or fewer employees (Farmworker Justice 2022). Indoor workers who are 

particularly vulnerable to excessive heat exposure include workers in warehouses, 

bakeries, and foundries (Sokas and Senay 2023), and the warehousing and storage industry 

is projected to be one of the fastest-growing sectors over the next decade (Colato and Ice 

2023).  

Research demonstrates that certain socioeconomic groups are more likely to have jobs 

with exposure to high heat. These studies have found that populations with generally more 

limited employment options and resources face higher heat exposure risks than other 

groups, including workers who earn low wages and those who are non-unionized, 

Hispanic/Latinx and Black, farmworkers or migrant workers, undocumented, younger 

workers, aging workers, men, and engaged in heavy physical work (Berumen-Flucker, 

Kekeh, and Akpinar-Elci 2022; McInnes et al. 2017; Kjellstrom, Oppermann, and Lee 2020; 

Constible 2020; Fulcher 2023; Sokas and Senay 2023; John and Jha 2023). In some cases, 

other groups can be at higher risk, for example, in the absence of sufficient toilet facilities 

at a workplace, women are more likely than men to reduce their fluid intake, 

compromising the body’s ability to manage extreme heat effects (John and Jha 2023). 



E X T R E M E  H E A T  A T  W O R K  

 
7   

 

Workers with preexisting health conditions, limited access to health care or access to only 

low-quality care, and limited labor protections also face increased health risks as well as 

economic vulnerability due to higher health care costs and lost wages from missed work 

(Kjellstrom, Oppermann, and Lee 2020). In addition, disparate exposure to occupational 

heat is linked to structural racism, as Hispanic and Black workers are disproportionately 

segregated into hazardous jobs. This occupational segregation stems from histories of 

slavery, migrant exploitation, and discriminatory policies and contributes to health 

disparities that perpetuate income inequality (Dixon and Traub 2022). 

Current Knowledge Gaps in Occupational Heat Exposure 
Research on the prevalence and impacts of occupational heat exposure is limited, with a 

few studies addressing the extent and specifics of outdoor and indoor workers’ exposure to 

heat and extreme temperatures (Licker, Dahl, and Abatzoglou 2022; Dahl and Licker 

2021).8, 9, 10 The associations between job characteristics, heat exposure, impacts, and 

health risks are poorly understood for both outdoor and indoor workers, highlighting a 

critical gap in current knowledge. The next section highlights new findings on these issues 

based on data from a nationally representative sample of working-age adults who 

participated in the December 2023 WBNS. 

Findings 

In December 2023, 1 in 3 Employed Adults Reported That They Work 
Outdoors at Least Sometimes at Their Main Job, and More than 4 in 
10 Worked Either Outdoors or Indoors in Places That Are Not 
Environmentally Controlled. 
One-third (33 percent) of workers reported that they always, often, or sometimes work 

outdoors at their current main job (figure 1). This included 14 percent who always or often 

work outdoors and 20 percent who sometimes work outdoors. These estimates are 

consistent with data from the Bureau of Labor Statistics Occupational Requirements 

Survey, an establishment-based survey that found one-third of employees have regular 

outdoor work exposure (BLS 2020).11  
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Many employed adults participating in the WBNS (28 percent) also reported at least 

sometimes working indoors in places that are not environmentally controlled, such as a 

warehouse or truck without air conditioning, including 13 percent who always or often 

work in these conditions. Some of these adults reported a mix of working both outdoors 

and in non-climate-controlled indoor settings.  

FIGURE 1  

Frequency of Working Outdoors or in Non-Climate-Controlled Indoor Settings Among Employed 
Adults Ages 18 to 64, December 2023 

 

 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: “Outdoor work” refers to adults who always, often, or sometimes work outdoors, either exposed to all 
weather conditions or under cover (e.g., an open shed). “Work in non-climate-controlled indoor settings” refers 
to adults who always, often, or sometimes work in places or vehicles that are not climate-controlled (e.g., a 
warehouse or truck without air conditioning). Outdoor and indoor groups are not mutually exclusive — adults 
could have reported working both outdoors and indoors in places that are not climate-controlled. Estimates are 
not shown for adults who never work outdoors or indoors in places that are not climate-controlled. Estimates 
may not add up to cumulative totals because of rounding. 

Overall, 42 percent of working adults reported working either outdoors or indoors in places 

that are not environmentally controlled, potentially exposing them to extreme heat and its 
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associated health risks (figure 2). This includes 33 percent who work outdoors and 9 

percent who work in non-climate-controlled indoor settings. The remaining 58 percent of 

workers reported working in neither of these types of environments. 

FIGURE 2  

Work Environment among Employed Adults Ages 18 to 64, December 2023 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: “Outdoor work” refers to adults who always, often, or sometimes work outdoors, either exposed to all 
weather conditions or under cover (e.g., an open shed). “Work in non-climate-controlled indoor settings” refers 
to adults who always, often, or sometimes work in places or vehicles that are not climate-controlled (e.g., a 
warehouse or truck without air conditioning); estimates for this group exclude adults who work outdoors. 

Overall, 1 in 10 Workers Reported They Were Always or Often 
Exposed to High Temperatures at Work, and More than 1 in 5 
Reported Frequently Engaging in Strenuous Activities at Work. These 
Experiences Were Most Common Among Outdoor Workers.  
Ten percent of all employed adults reported they are always or often exposed to very hot 

temperatures (above 90° F) at their main job (table 1). Among adults who ever work 

outdoors, 25 percent were frequently (i.e. always or often) exposed to high temperatures, 

33%

9%

58%

Works outdoors

Works in non-climate-controlled indoor settings (but not outdoors)

Never works outdoors or indoors in non-climate-controlled settings
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and this share rose to 50 percent among adults who always or often work outdoors. Many 

adults who do not work outdoors but work indoors in places that are not environmentally 

controlled also reported frequent exposure to high temperatures (11 percent). 

More than 1 in 5 employed adults (22 percent) reported that their job always or often 

involves strenuous activities, including tiring or painful positions, heavy lifting, or 

repeated lifting, pushing, pulling, or bending. Working conditions involving physical 

overexertion can increase the risk of heat exhaustion or even heatstroke for those who are 

exposed to high temperatures.12 Frequent strenuous activities were most common among 

adults who work outdoors at least sometimes (37 percent) and among workers in non-

climate-controlled indoor settings (30 percent). 

More than 1 in 7 Outdoor Workers Reported Experiencing Heat 
Exhaustion or Other Heat-Related Symptoms at Work in 2023. 
Seven percent of all employed adults reported experiencing heat exhaustion or other heat-

related symptoms (such as a fast and weak pulse, fatigue, or dizziness) because of their job 

in the past 12 months (table 1). This share more than doubled among outdoor workers, 15 

percent of whom reported experiencing heat exhaustion or heat-related symptoms 

because of their job in the past year, and was highest among workers who always or often 

work outdoors (23 percent). Adults who did not work outdoors but worked indoors in places 

that are not environmentally controlled also were at risk of exposure to health impacts 

from extreme heat (9 percent), though to a lesser degree than outdoor workers.   
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TABLE 1  

Heat Exposure, Work Activities, and Past-Year Heat-Related Symptoms at Work among Employed 
Adults Ages 18 to 64, by Work Environment, December 2023 

  

Share always 
or often 

exposed to 
high 

temperatures 
at work (%) 

Share whose 
work always 

or often 
involves 

strenuous 
activity (%) 

Share 
experiencing heat 

exhaustion or 
heat-related 
symptoms at 

work in the past 
12 months (%) 

All employed adults 10 22 7 
Adults who work outdoors 25 37 15 

Adults who always or often work 
outdoors 50 55 23 

Adults who sometimes work outdoors 9 25 9 
Adults who work in non-climate-
controlled indoor settings (but not 
outdoors) 

11*** 30** 9*** 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: Examples of work in non-climate-controlled indoor settings include a warehouse or truck without air 
conditioning; estimates for this group exclude adults who work outdoors. High temperatures at work refer to 
temperatures above 90 degrees Fahrenheit. Strenuous activities include tiring or painful positions; heavy lifting; 
and repeated lifting, pushing, pulling, or bending. 
*/**/*** Estimate differs significantly from adults who work outdoors at the 0.10/0.05/0.01 level, using two-
tailed tests. 

Adults in the Agriculture, Mining, and Construction Industries 
Reported the Highest Rates of Outdoor Work and Health Impacts 
from Exposure to Extreme Heat. 
Table 2 shows differences in work environments and exposure to heat-related health 

impacts by major industry groups. In some cases, smaller industries are combined to 

provide sufficient sample sizes for reporting estimates.  

Nearly 8 in 10 adults (79 percent) in the agriculture, mining, and construction 

industries reported at least sometimes working outside, and nearly 1 in 5 adults in these 

industries (19 percent) reported experiencing heat-related symptoms at work in the past 

year.13  

Other workers with high rates of outdoor work and heat-related health impacts 

included those in the transportation, warehousing, and utilities industries; 66 percent of 
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these adults worked outdoors and 12 percent reported experiencing heat exhaustion or 

heat-related symptoms at work in the past year. 

Many adults in the manufacturing industry and in the transportation, warehousing, 

and utilities industries did not work outdoors but reported working indoors in places that 

are not environmentally controlled (30 percent and 12 percent, respectively). A lack of 

climate-controlled environments at work for these adults also places them at risk of 

exposure to high temperatures and its associated negative health impacts. 

TABLE 2  

Work Environment and Past-Year Heat-Related Symptoms at Work among Employed Adults Ages 18 
to 64, Overall and by Major Industry Category, December 2023 

  

Share who 
work 

outdoors (%) 

Share who 
work in non-

climate-
controlled 

indoor 
settings (but 

not 
outdoors) 

(%) 

Share 
experiencing 

heat 
exhaustion 

or heat-
related 

symptoms at 
work in the 

past 12 
months (%) 

All employed adults 33 9 7 
Agriculture, mining, and construction 79 5 19 
Transportation, warehousing, and utilities 66 12 12 
Other services (e.g., personal services, repair 
and maintenance) 58 8 14 

Arts, entertainment, recreation, 
accommodation and food services 39 8 10 

Wholesale and retail trade 32 10 6 

Professional, scientific, management, 
administrative, and waste management services 24 6 4 

Manufacturing 23 30 7 
Education, health care, and social assistance 21 6 3 
Finance, insurance, real estate, and rental and 
leasing 14 6 1 

Information technology 10 6 4 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: Categories of major industries are based on the North American Industry Classification System and 
correspond to major industry groups in the Current Population Survey. We combine agriculture, mining, and 
construction to provide sufficient sample size for reporting estimates for these groups. Examples of 
administrative services include call centers, security, landscaping, and janitorial services. “Agriculture” includes 
agriculture, forestry, fishing, and hunting. “Mining” includes mining, quarrying, and oil and gas extraction. 
Examples of personal services include beauty, pet care, and household services. Estimates are not shown for 
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adults who reported another industry type or did not report their industry. Outdoor work refers to always, often, 
or sometimes working outdoors. Examples of work in non-climate-controlled indoor settings include a 
warehouse or truck without air conditioning; estimates for this group exclude adults who work outdoors. 
Estimates for the public administration industry are not shown because of small sample sizes. 

Low-Wage Workers Were at Greater Risk of Exposure to Extreme 
Heat and Its Health Impacts than Those Earning Higher Wages. 
Figure 3 shows differences in work contexts and heat-related health impacts by workers’ 

hourly earnings. We define low-wage workers as those earning less than $15 per hour, a 

threshold just below two-thirds of the median wage of workers in their prime working 

years.14  

More than 4 in 10 (43 percent) workers earning less than $15 per hour reported working 

outdoors at least sometimes, a rate over twice as high as those earning $50 an hour or 

more (19 percent). Low-wage workers were also more likely to work outdoors than those 

earning between $15–30 an hour (37 percent) and those earning between $30–50 an hour 

(33 percent).  

Consistent with their higher prevalence of outdoor work, low-wage workers were also 

more likely than those with higher wages to experience heat exhaustion or heat-related 

symptoms at work. For example, 12 percent of low-wage workers experienced heat-related 

symptoms in the past year, compared to only 2 percent of workers earning $50 an hour or 

more.  
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FIGURE 3  

Work Environment and Past-Year Heat-Related Symptoms at Work among Employed Adults Ages 18 
to 64, by Hourly Pay, December 2023 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: Outdoor work refers to always, often, or sometimes working outdoors. Examples of work in non-climate-
controlled indoor settings include a warehouse or truck without air conditioning; estimates for this group exclude 
adults who work outdoors.  
*/**/*** Estimate differs significantly from adults with earnings below $15 an hour at the 0.10/0.05/0.01 level, 
using two-tailed tests. 
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Hispanic Men, Noncitizens, Younger Workers, and Adults Reporting 
Fair or Poor Health Reported High Rates of Exposure to Outdoor 
Work and High Rates of Experiencing Heat-Related Symptoms. 
In the sections that follow, we describe variation in rates of exposure to outdoor work and 

reported heat-related symptoms by race/ethnicity and gender, citizenship status, age, and 

self-reported health status. 

Race/Ethnicity and Gender 

Overall, Hispanic adults were more likely than adults in other racial/ethnic groups to report 

working outdoors at least sometimes (43 percent; table 3). Hispanic adults were also more 

than twice as likely as adults of other races/ethnicities to report heat exhaustion or heat-

related symptoms at work (16 percent, compared to 6 percent of non-Hispanic Black 

adults, 5 percent of non-Hispanic white adults, and 2 percent of non-Hispanic adults of 

additional races). About 1 in 8 Black adults worked indoors in places not environmentally 

controlled, a share higher than other races/ethnicities.  

Table 3 also shows a large gender divide in rates of exposure to extreme heat and its 

health risks, as well as significant racial/ethnic disparities within gender groups. For 

instance, more than half (55 percent) of Hispanic men reported working outside at least 

sometimes, compared with 41 percent of non-Hispanic men who are Black or white. 

Hispanic men were also more than twice as likely as non-Hispanic Black men and white 

men to report heat-related symptoms at work (18 percent versus 7 percent and 6 percent).15 

Among female workers, outdoor work was also most common among Hispanic women 

(29 percent). Black women were more likely than white women to work outdoors (27 

percent versus 20 percent) or indoors in places that were not environmentally controlled 

(11 percent versus 6 percent). Hispanic women were more than twice as likely as non-

Hispanic Black women and white women to report heat-related symptoms at work in the 

past year (14 percent versus 6 percent and 4 percent).  
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Table 3  

Work Environment and Past-Year Heat-Related Symptoms among Employed Adults Ages 18 to 64, by 
Race/Ethnicity and Gender, December 2023 

 

Share who 
work outdoors 

(%) 

Share who work 
in non-climate-

controlled indoor 
settings (but not 

outdoors) (%) 

Share experiencing 
heat exhaustion or 

heat-related 
symptoms at work 

in the past 12 
months (%) 

By race/ethnicity    

Hispanic adults^ 43 8 16 
Black adults 33*** 12* 6*** 
White adults 31*** 8 5*** 
Adults of additional races 26*** 10 2*** 

By race/ethnicity and gender    

Hispanic men^ 55 8 18 
Black men 41*** 12 7*** 
White men 41*** 10 6*** 
Hispanic women^ 29 8 14 
Black women 27*** 11 6*** 
White women 20***/++ 6++ 4*** 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: Outdoor work refers to always, often, or sometimes working outdoors. Examples of work in non-climate-
controlled indoor settings include a warehouse or truck without air conditioning; estimates for this group exclude 
adults who work outdoors. Adults who are Black, white, or additional races are not Hispanic. “Additional races” 
includes people who are American Indian or Alaska Native; Asian; Native Hawaiian or other Pacific Islander; some 
other race; or more than one race. Estimates for additional races by gender are not shown because of limited 
sample size. 
*/**/*** Estimate differs significantly from reference group, denoted by (^), at the 0.10/0.05/0.01 level, using 
two-tailed tests. 
+/++/+++ Estimate differs significantly from that for Black women, at the 0.10/0.05/0.01 level, using two-tailed 
tests. Estimates for Black men do not differ significantly from those for white men. 

Citizenship Status 

Past research indicates that noncitizens are disproportionately employed in jobs where the 

risk of exposure to extreme heat and its health risks is high and that pay low wages 

(Ndugga, Pillai, and Artiga 2023).16 Additionally, noncitizens are disproportionately 

represented in industries such as agriculture, where there is less oversight on workplace 

protections (Farmworker Justice 2022).17  

We find that adults who are noncitizens were more likely to report working outdoors 

than naturalized citizens and US-born adults (44 percent versus 28 percent and 33 percent; 
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figure 4). Noncitizens were over twice as likely as naturalized citizens and over four times 

as likely as US-born adults to report heat-related symptoms at work (24 percent versus 9 

percent and 6 percent). 

FIGURE 4  

Work Environment and Past-Year Heat-Related Symptoms among Employed Adults Ages 18 to 64, by 
Citizenship Status, December 2023 

 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: Outdoor work refers to always, often, or sometimes working outdoors. Examples of non-climate-
controlled indoor work settings include a warehouse or truck without air conditioning. Estimates for this group 
exclude adults who work outdoors.   
*/**/*** Estimate differs significantly from noncitizens at the 0.10/0.05/0.01 level, using two-tailed tests. 

Age 

More than 4 in 10 (42 percent) young adults ages 18 to 24 reported working outdoors at 

least sometimes, making them more likely than adults in other age groups to report 

outdoor work (figure 5). There was little variation by age group in the share working 

indoors in places that are not environmentally controlled and in the share who experienced 

heat-related symptoms at work in the past year. 
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Monitoring exposure to extreme heat is important for workers of all ages. Although 

young adults are generally more resilient to heat, extreme heat exposure can lead to 

potentially detrimental longer-term health impacts for younger people, including 

impaired cognition,18 cardiovascular health (Liu et al. 2022), and kidney health (McKenna 

et al. 2024). Additionally, older workers are more likely than younger adults to have 

conditions such as cardiovascular diseases, which increases the risk of heat-related illness 

(Rodgers et al. 2019). 

FIGURE 5  

Work Environment and Past-Year Heat-Related Symptoms among Employed Adults Ages 18 to 64, by 
Age Group, December 2023 

 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: Outdoor work refers to always, often, or sometimes working outdoors. Examples of work in non-climate-
controlled indoor settings include a warehouse or truck without air conditioning; estimates for this group exclude 
adults who work outdoors.  
*/**/*** Estimate differs significantly from adults ages 18 to 24 at the 0.10/0.05/0.01 level, using two-tailed 
tests. 
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Self-Reported Health Status 

Despite their greater risk of harm from exposure to extreme heat at work (Kenny et al. 

2018),19 adults reporting fair or poor health status were more likely than those reporting 

excellent or very good health to work outdoors (36 percent versus 32 percent) and to work 

indoors in places that are not environmentally controlled (14 percent versus 7 percent; 

figure 6). They were also more than twice as likely to report heat-related symptoms in the 

past year at work (13 percent versus 5 percent).  

FIGURE 6  

Work Environment and Past-Year Heat-Related Symptoms Among Employed Adults Ages 18 to 64, 
By Self-Reported Health, December 2023 

 

Source: Well-Being and Basic Needs Survey, December 2023. 

Notes: Outdoor work refers to always, often, or sometimes working outdoors. Examples of work in non-climate-
controlled indoor settings include a warehouse or truck without air conditioning; estimates for this group exclude 
adults who work outdoors.  
*/**/*** Estimate differs significantly from adults reporting excellent/very good health at the 0.10/0.05/0.01 
level, using two-tailed tests. 
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Most Workers Who Are Exposed to Extreme Heat at Their Jobs Are 
Not Covered by Safety Protections against Extreme Heat through 
State Workplace Safety Laws or Collective Bargaining Agreements.  
One in 5 outdoor workers (20 percent) were living in one of the 5 states that currently have 

state-level heat protection standards for at least some workers: California, Colorado, 

Oregon, Minnesota, and Washington (Constible 2024).20 Among adults who worked 

indoors in places that are not environmentally controlled, 14 percent lived in one of these 

states. 

Additionally, 17 percent of outdoor workers and 15 percent of adults who worked 

indoors in non-climate-controlled settings were union members (figure 7). Although this 

was slightly higher than the national rate for working-age adults in our sample (12 

percent; data not shown), this means more than 8 in 10 workers potentially facing heat 

exposure risks at their jobs were unlikely to be covered by a union contract that may 

include workplace heat protections. 

FIGURE 7  

Share of Employed Adults Ages 18 to 64 Living in a State with Heat Protections for Workers or Who 
Are Union Members, By Work Environment, December 2023 

 

Source: Well-Being and Basic Needs Survey, December 2023. 
Notes: Outdoor workers refers to adults who always, often, or sometimes work outdoors, either exposed to all 
weather conditions or under cover (e.g., an open shed). “Work in non-climate-controlled indoor settings” refers 
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to adults who always, often, or sometimes work in places or vehicles that are not environmentally controlled (e.g., 
a warehouse or truck without air conditioning) and excludes any adults who work outdoors. 

Discussion 

This brief identifies which sectors and segments of the workforce are most likely to 

experience adverse health impacts from exposure to extreme heat at work based on self-

reported data from a nationally representative sample of employed adults. Grounded in the 

lived experience of workers, these findings build on prior research and offer the first 

national estimates on heat exhaustion and other heat-related impacts for both outdoor and 

indoor workers.  

Consistent with Bureau of Labor Statistics (BLS) data, we find that one-third of workers 

have regular outdoor exposure,21, 22 and our study corroborates the finding that workers in 

specific industries such as agriculture, mining, and construction are more likely to work 

outdoors or in non-climate-controlled indoor settings, placing them at greater risk of 

exposure to extreme heat. We present the first estimates showing that 7 percent of workers 

reported experiencing heat exhaustion or other heat-related health symptoms because of 

their jobs in the past year—including 15 percent of outdoor workers and 9 percent of 

indoor workers whose workplaces are not climate-controlled.  

Workers with the highest rates of exposure to outdoor 
work and consequently higher experiences of heat-related 
symptoms included low-wage workers (those earning less 
than $15 an hour), Hispanic men, noncitizens, younger 
workers, and adults reporting fair or poor health.  

Occupational heat risks have significant public health and economic implications. Even 

a single exposure to extreme heat leading to heat exhaustion or heat stroke can lead to 

severe and chronic health issues (Bell, Gasparrini, and Benjamin 2024). Heat exposure also 

reduces worker productivity and increases absenteeism among workers (Ananian 2023; 

Amoadu et al. 2023). Workers most at risk for occupational heat exposure include low-

wage workers and other marginalized groups, exacerbating health disparities and 

economic inequities produced by structural racism. Federal and state policymakers can use 
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this information to design policies to protect workers from extreme heat, establishing heat 

safety standards that cover all exposed workers and focusing monitoring and enforcement 

on the workers at highest risk. 

Proposed Federal Worker Protections and Potential for A Future 
Administration to Block Implementation 
As policymakers consider the implications of these findings, it is critical to assess both 

current gaps in worker protections and the potential challenges to implementing 

comprehensive federal heat safety standards. Despite growing exposure to heat-related 

occupational hazards across a wide range of workplaces, protections for exposure to heat 

and heat-related illnesses lag other workplace health and safety hazards. Currently, there 

is no federal heat-specific workplace standard addressing these risks, and monitoring of 

heat-related injuries is limited (Rosenthal, Barrientos-Ferrer, and Petosa 2024). In July 

2024, OSHA proposed a new rule requiring employers to take specific measures to protect 

certain indoor and outdoor workers from heat illness, including providing water, rest 

breaks, shaded areas, air conditioning and ventilation in indoor areas, protective 

equipment, acclimatization, training, and monitoring for heat-related symptoms, with 

two heat index thresholds: at 80 degrees Fahrenheit, employers must provide drinking 

water and break areas, and at 90 degrees, additional measures such as mandatory 15-

minute rest breaks every two hours, monitoring for signs of heat illness, and issuing 

hazard alerts are required.23, 24 The proposed federal standard would apply only to 

employers subject to OSHA’s jurisdiction. Workers excluded from the proposed rule include 

state and local public sector workers in states without OSHA-approved plans and workers 

covered by other regulatory agencies, such as mining workers.25, 26 The rule could still 

meaningfully expand workplace protections for extreme heat in those workplaces if it were 

implemented.  

However, a future presidential administration could block the final rule providing 

federal heat-specific workplace standards.27 In addition, legal challenges based on recent 

Supreme Court decisions limiting the extent of federal agencies’ rulemaking authority 

(Frederick 2024) could provide a pathway to curtailing OSHA’s regulatory scope in the 

absence of new legislation from Congress to more precisely delegate authority.28 



E X T R E M E  H E A T  A T  W O R K  

 
2 3   

 

State and Local Heat-Related Worker Protections and Prohibitions 
In the absence of federal protections, only five states have implemented any workplace 

heat protections (Constible 2024), while two states have enacted laws that prohibit local 

governments from establishing their own heat safety measures.29 California and Oregon 

cover outdoor and indoor workers with some exceptions. The protections in Colorado and 

Washington apply to outdoor workers only, despite evidence that indoor workers, such as 

those in factories, warehouses, and restaurants, can also face exposure to extreme 

temperatures, sometimes exceeding 100 degrees Fahrenheit,30 and Minnesota’s 

protections cover indoor workers only. Maryland is set to finalize a new heat safety 

standard for both indoor and outdoor workers31 and a proposed New York bill provides heat 

safety standards for indoor and outdoor worksites, including vehicles.32  

Given the lack of national protections and limited state protections, county and 

municipal governments can also take critical steps to protect workers. However, in 2023 

and 2024, respectively, Texas and Florida enacted laws to preempt local heat safety 

ordinances, removing local governments’ authority to establish heat protections for 

workers such as mandatory water breaks for construction workers,33 even though Texas 

and Florida are among the states most exposed to extreme heat.34 A recent analysis from 

Kaiser Family Foundation found the Florida law could disproportionately affect Hispanic 

and noncitizen immigrant workers,35 who are among those most at risk of heat exposure at 

work according to our analysis. Some of these gaps can be filled by labor negotiations, such 

as the agreement between the Teamsters union and UPS in 2023, which resulted in air 

conditioning requirements although most UPS trucks are not yet equipped.36 

Policy Recommendations 
 Expand proposed federal heat protections to exposed workers across all employers 

and industries. To enhance protections for workers against heat-related 

occupational health risks, federal policymakers and agencies could implement the 

proposed federal heat safety standards to cover all indoor and outdoor workers 

across all employers and industries—not just those subject to OSHA’s jurisdiction, 

which are covered in the proposed rule.37 Workers left out of the proposed rule 

include state and local public sector workers in states without OSHA-approved state 

plans (28 states have OSHA-approved plans that cover these workers), mining 
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workers who are mostly regulated by the Mine Safety and Health Administration, 

Coast Guard and Federal Aviation Administration workers, some Department of 

Energy workers such as nuclear facility workers, and other types of workers.38, 39 

 Address legal challenges to OSHA’s regulatory authority. Due to the recent 

Supreme Court decisions limiting the scope of federal agencies’ rulemaking 

power,40 protecting workers in all states may require addressing legal challenges to 

ensure the regulatory scope of OSHA is maintained.  

 Adopt state-level and local protections. State and local governments can pass 

legislation promoting safety measures for addressing heat exposure at work that 

are tailored to the climate risks and labor market characteristics of specific 

communities. However, this may not be a sufficient solution for workers in states 

such as Florida and Texas where state legislation prevents local governments from 

enacting their own heat safety measures for workers. Protections for workers in 

these states will almost certainly need to prioritize other policy strategies, such as 

pursuing litigation to challenge preemptive state laws and supporting expanded 

federal regulatory efforts by addressing legal challenges and building coalitions 

supporting them. 

 Promote labor negotiations and other forms of collective bargaining and worker 

advocacy to address gaps in heat protection. Policymakers could support a range of 

collective bargaining strategies to close gaps in heat-related protections that 

federal standards do not fully cover. In sectors with existing union representation, 

heat protections can be prioritized in labor negotiations. For example, in industry 

sectors like transportation, a lack of air conditioning requirements in vehicles could 

be addressed through collective bargaining agreements. In industries or regions 

where traditional unions have been weakened, alternative forms of worker power, 

such as worker centers and informal worker organizations, could play more active 

roles. 

 Launch comprehensive campaigns to educate employers and workers on heat 

risks and protections. Whether or not new federal heat safety regulations are 

enacted, federal, state, and local governments could invest in awareness campaigns 

to educate employers and workers about the health dangers and productivity losses 

from occupational heat exposure. If the new federal heat protections are enacted, 
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these campaigns could encourage proactive, voluntary action by employers and 

emphasize the workers’ new rights related to federal heat protections when they 

are implemented. 

 Prioritize monitoring and enforcement for high-risk workers. Federal 

policymakers and agencies can focus monitoring and enforcement efforts on 

workers who are at the highest risk for heat-related health issues (including 

outdoor workers, low-wage workers, Hispanic men, noncitizens, young adults, and 

adults in poor health, as shown in this study), with serious penalties for 

noncompliant employers (Weil 2010).  

 Encourage voluntary employer action to protect workers. Employers who want to 

protect their workers can voluntarily adopt and exceed federal and state heat 

protection guidelines, even where not required by law. By implementing 

comprehensive heat safety measures—such as providing adequate hydration, 

shade, rest breaks, and training—employers can protect their workforce from heat-

related risks, reduce liability, and demonstrate their commitment to worker safety. 

These actions could better ensure that protections are not only consistent but also 

responsive to the needs of vulnerable populations, such as low-wage workers and workers 

in high-risk industries. By adopting these measures, federal and state authorities can 

better address the growing threat of extreme heat and mitigate its disproportionate impact 

on the most at-risk worker populations. 

Conclusion 

Addressing occupational heat risks requires a multifaceted approach that involves robust 

federal and state policies, proactive labor unions, employers, nonprofit advocacy groups, 

community-based organizations, and active monitoring and enforcement. Beyond these 

interventions, efforts to raise awareness of heat risks and mitigation measures are 

important for both employers and workers. Given the concentration of heat risks for low-

income workers, Hispanic men, and noncitizens reflected in our study findings, targeted 

regulatory interventions and protective measures are necessary for vulnerable worker 

populations, including appropriate language and accessibility considerations. 
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Heat exposure at work is projected to increase in the long term as the planet warms. As 

a result, understanding how heat affects the most vulnerable among the workforce will be 

crucial to informing policies that bolster worker protections and counteract the larger 

forces exacerbating health disparities and economic inequities. 

Data and Methods 

This brief draws on data from a nationally representative sample of 7,821 adults ages 18 to 

64 who participated in the December 2023 round of the WBNS, and our analysis focuses on 

the 4,697 adults who reported they were employed at the time of the survey. The WBNS is 

an internet-based survey designed to monitor changes in individual and family well-being 

as policymakers consider changes to federal safety net programs. For each round of the 

WBNS, we draw a stratified random sample (including a large oversample of adults in 

households with low incomes) from the KnowledgePanel, a probability-based internet 

panel maintained by Ipsos that includes households with and without internet access. 

Survey weights adjust for unequal selection probabilities and are post-stratified to the 

characteristics of nonelderly adults based on benchmarks from the Current Population 

Survey and American Community Survey. Participants can complete the survey in English 

or Spanish. For further information on the design and content of the WBNS, see Karpman, 

Zuckerman, and Gonzalez (2018).41 

The 2023 survey round included new content on adults’ employment characteristics, 

drawing partially on validated questions from other surveys such as O*NET 

questionnaires, the Current Population Survey, National Health Interview Survey, and the 

RAND American Working Conditions Survey.  For all measures in this brief, we asked 

respondents to report characteristics of their current main job.  For workers with multiple 

jobs, the main job is defined as the job at which they usually work the most hours. We 

examined the frequency (always, often, sometimes, or never) with which respondents’ 

main jobs involved the following contexts, activities, and conditions: 

 Outdoor work: how often adults reported working outdoors, either exposed to all 

weather conditions or under cover (like in an open shed). 

 Indoor work in places that are not environmentally controlled: how often adults 

reported working indoors in a place that is not environmentally controlled (like a 
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warehouse without air conditioning) or in a vehicle that is not environmentally 

controlled (like a truck without air conditioning). 

 Exposure to high temperatures: how often adults reported being exposed to very 

hot temperatures (above 90° F) at their job. 

 Strenuous work activities: how often adults reported their job involves tiring or 

painful positions; heavy lifting; or repeated lifting, pushing, pulling, or bending. 

We also estimated the share of workers who reported experiencing heat exhaustion or 

other heat-related symptoms because of their jobs in the past 12 months. Examples of 

heat-related symptoms included heavy sweating; cold, pale, or clammy skin; fast, weak 

pulse; nausea; muscle cramps; fatigue; dizziness; headache; or faintness. We examined 

frequency of work outdoors or indoors in non-climate-controlled settings, as well as 

experiences of heat-related symptoms at work by the following characteristics: industry 

group, hourly pay, race/ethnicity and gender, nativity and citizenship status, age, and self-

reported health status.   

We also examined the extent to which different groups of workers have union 

representation, which may increase their ability to negotiate for improved working 

conditions, and the share of workers living in one of five states that currently have heat 

standards for at least some workers (California, Oregon, Washington, Colorado, and 

Minnesota).  

The WBNS has limitations, including a low cumulative response rate. The survey 

weights mitigate but do not eliminate potential nonresponse bias. However, studies 

assessing recruitment for the KnowledgePanel have found little evidence of nonresponse 

bias for core demographic and socioeconomic measures (Garrett, Dennis, and DiSogra 

2010; Heeren et al. 2008), and WBNS estimates are generally consistent with benchmarks 

from federal surveys (Karpman, Zuckerman, and Gonzalez 2018). For instance, the 2023 

WBNS estimates of the distribution of workers across industries are largely consistent with 

data from the most recent Current Population Survey Annual Social and Economic 

Supplement. The sampling frame for the WBNS also excludes or underrepresents certain 

groups of adults, including those experiencing homelessness, those who have low literacy 

levels, and those who are not proficient in English or Spanish. These groups may be more 
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likely than average to work in jobs with high risks of exposure to extreme heat, potentially 

resulting in underestimation of the share of workers facing these risks. 

Other limitations of this analysis include a potential mismatch between the job 

respondents held at the time of the survey and the job they held in the past year when 

experiencing heat exhaustion or heat-related symptoms at work: if these respondents 

switched jobs at some point during the year, it would introduce measurement error in our 

estimates by industry.  In addition, heat-related symptoms are self-reported, and some 

workers may mistakenly attribute these symptoms to heat exposure at work even if they 

are caused by other factors.  Heat-related symptoms may also be underreported, since the 

survey was administered in December, but workers would be most likely to have 

experienced these symptoms in the summer months. Finally, measures of hourly pay and 

industry category may also be subject to measurement error, especially for adults whose 

earnings fluctuate and adults who had difficulty identifying the industry category that best 

matched their job.   
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