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Individuals who perform physically demanding work in hot en-
vironments are at risk of heat-related illness,1 and this risk may in-
crease as the frequency, duration, and intensity of extreme heat
events increase with climate change. For example, in 2021 a “heat

dome” developed over the Pa-
cific Northwest, in which high at-
mospheric pressure trapped

heat, causing record-breaking temperatures and an occupational
heat-related illness rate of 3.97 (95% CI, 3.26-4.80) per 100 000
workers in British Columbia, Canada, a 327% increase from compa-
rable historical periods.2 From 2011 to 2022, a total of 479 US work-
ers died of heat exposure, with the highest 2000-2010 rates in the
agricultural and construction industries (annual mortality rates of
3.1 and 1.1 per 1 million workers, or 35 and 13 times the risk com-
pared with all other industries, respectively).1 Socioeconomic and
structural barriers are common among workers at risk for heat-
related illness. For example, approximately one-third of US con-
struction workers are not born in the US and 58% have reported
earning less than $36 000 per year. Approximately 40% of US
agricultural workers are not born in the US and 78% reported earn-
ing less than $36 000 per year. Only one-third of US construction
workers and 16% of agricultural workers reported having paid sick
leave benefits.3

Occupational heat-related illnesses can occur in young, healthy
workers and include fatal exertional heat stroke, characterized by a
body temperature above 104 °F (40 °C), and central nervous sys-
tem dysfunction such as delirium, seizures, or coma.4 Occupa-
tional heat exposure is associated with acute kidney injury, exacer-
bation of chronic diseases such as cardiovascular disease and
diabetes, and traumatic injury such as falls from ladders.1 Heat ex-
posure can increase the absorption of pesticides through the skin
and increase metabolism of these chemicals and has been impli-
cated as a potential risk factor for chronic kidney disease of un-
known etiology, including among workers in Central America and
South Asia.1 Heat exposure, which generates a thermoregulatory re-
sponse that can cause cardiopulmonary strain, can co-occur with
wildfire smoke exposure, which can increase the risk of cardiopul-
monary disease exacerbations through oxidative stress and inflam-
mation. Occupational heat-related illnesses are preventable, and this
article proposes solutions to help reduce the risk of heat-related ill-
nesses among workers.

Risk Assessment
Health care teams can assess patient risk of occupational heat-
related illness, which is the first step in preventing heat-related ill-
ness. A heat stress awareness program that included risk assess-
ment and counseling was demonstrated among municipal workers
in Texas to result in lower heat-related illness risk (91% decreased
odds; odds ratio, 0.092 [95% CI, 0.034-0.250]) and 50% lower me-
dian workers' compensation costs.5 Important information to as-
sist clinicians with identifying risk of heat-related illness follows.

Workplace and Environmental Factors
High-risk workplaces may include those in agriculture, construc-
tion, disaster clean-up, kitchen, postal service, warehouse, trans-
portation, foundry, mining, and grounds keeping industries and set-
tings. Heat stress is affected by ambient temperatures, humidity,
radiant heat (eg, from the sun), hot equipment or work surfaces, and
metabolic heat generated by physical exertion. Common work-
place risk factors for occupational heat-related illness include use of
nonbreathable personal protective equipment (such as vapor-
barrier chemical-resistant suits that prevent evaporative heat loss),
piece-rate payment (ie, payment by the amount of work com-
pleted, such as the amount of crop harvested, which incentivizes
faster, more intense work), and insufficient heat controls (such as
hydration provided for workers, rest breaks, shade, and heat
acclimatization).1,4 Acclimatization, in which physiological adapta-
tions allow work at lower core body temperatures and heart rates,
requires up to 2 weeks to develop and can be lost after approxi-
mately 1 week away from work. In the US, from 2011 to 2016, 73%
of worker heat-related deaths occurred during the first week on the
job, when workers were likely not acclimatized.6 People who work
alone in remote areas, or for whom there are barriers to rapid rec-
ognition of heat stroke and institution of cooling therapy, are at higher
risk of adverse outcomes and mortality.1

Medical Factors
Medical risk factors for heat-related illnesses include cardiopulmo-
nary disease, diabetes, low fitness or obesity, pregnancy, and pre-
vious heat-related illness.4 Medications and illicit drugs associated
with increased risk of heat-related illnesses4 include those that are
associated with dehydration (eg, ethanol, diuretics, laxatives), in-
crease body heat production (eg, amphetamines, cocaine, heroin,
phencyclidine, 3,4-methylenedioxymethamphetamine, thyroid hor-
mone replacement therapy), or limit cooling or thermoregulation
(eg, anticholinergics, β-blockers, calcium channel blockers, antipsy-
chotics, antidepressants such as serotonin-reuptake inhibitors and
tricyclic antidepressants).

Social and Structural Factors
Certain states, including California, Washington, Oregon, Nevada,
Maryland, Minnesota, and Colorado, have occupational heat illness
prevention rules.7 However, Texas House Bill 2127 and Florida House
Bill 443 prevent adoption of basic local heat protections in Texas and
Florida. Although state heat rules may cover all workers, including
those who are undocumented, workers do not have direct control
over workplace safety and may not be aware of their rights, for ex-
ample, because of language barriers. A federal heat standard, which
has been proposed but not adopted, would require employers to de-
velop a heat injury and illness prevention plan and emergency re-
sponse procedures, identify heat hazards, take preventive actions
above heat exposure triggers, and train workers about heat haz-
ards and prevention measures.1
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Documentation
Documentation of the workplace, environmental, medical, social,
and structural risk factors described above can inform appropriate
patient prevention plans. For patients who develop heat-related
illness or injury, documentation of workplace risk factors can help
establish a link between heat exposure and the patient’s work to
support billing of medical services to appropriate insurers, such as
workers’ compensation. Health care delivery systems can adopt
Occupational Data for Health informatics frameworks to support sys-
tematic and structured electronic health record collection of pa-
tient occupation health information for patient care, population
health, and public health functions such as health surveillance.8

Health plans can build on models such as Centers for Medicare &
Medicaid Services Social Determinants of Health Risk Assessment
for reimbursement of heat risk assessment and counseling. Clini-
cians can illustrate the need for reimbursement for preventive vis-
its that incorporate heat risk assessment and counseling by sharing
experience, data, and outcomes with health plan committees and
advisory groups.

Prevention
Preventive actions should include patient counseling on heat-
related illness risk factors. Resources such as the Occupational
Safety and Health Administration–National Institute for Occupa-
tional Safety and Health heat safety tool9 provide information on
signs and symptoms of occupational heat-related illnesses and work-
place prevention recommendations for local current and fore-
casted environmental conditions. Workplace recommendations in-
clude wearing loose-fitting clothing that allows air and moisture to
pass through when possible, hydration with approximately 8 oz of
water every 15 to 20 minutes when working in the heat, cool-down
rest breaks in shaded areas, reduced work pace, lighter tasks, or

organizing work to avoid the hottest parts of the day, and addi-
tional protections in more extreme conditions and for unacclima-
tized workers. The recommended frequency and duration of breaks
depends on several factors, including the environmental condi-
tions and intensity of work, and may be more or less than 10 min-
utes every 2 hours, depending on these factors. Breaks should be
frequent and long enough for workers to recover from the heat.

Clinicians can participate in state or federal occupational heat
rulemaking processes during public comment periods and hear-
ings. Worker fear of employer retaliation or reduction in income from
missed work due to illness may serve as barriers to worker report-
ing of safety and health concerns. Clinicians can help submit anony-
mous complaints about unsafe work conditions to state and fed-
eral Occupational Safety and Health Administration agencies when
patients are not comfortable reporting concerns themselves but
would like a complaint to be filed.10

Case managers, social workers, community health workers, or
care coordinators, who facilitate communication and coordination
between patients and health care professionals, can provide appro-
priate resources, including information about relevant state heat
rules, worker benefits and rights, community cooling resources, and
worker advocate contacts. Prevention plans should be revised based
on periodic risk assessments and include consideration of coexis-
tent exposures such as wildfire smoke. Clinicians can consult occu-
pational and environmental medicine specialists with specific ques-
tions about job accommodations or prevention plans.

Conclusions
The risk of occupational heat-related illness will increase as extreme
heat associated with climate change increases. Clinicians and health
care systems should counsel workers about ways to identify and pre-
vent heat-related illnesses to reduce their adverse effects on health.

ARTICLE INFORMATION

Author Affiliations: Safety and Health Assessment
& Research for Prevention (SHARP) Program,
Washington State Department of Labor &
Industries, Tumwater (Spector, Bonauto);
Department of Environmental and Occupational
Health Sciences, University of Washington, Seattle
(Spector, Sack).

Corresponding Author: June T. Spector, MD, MPH,
SHARP Program, Washington State Department of
Labor and Industries, PO Box 44330, Olympia, WA
98504-4330 (spel235@lni.wa.gov).

Published Online: June 18, 2025.
doi:10.1001/jama.2025.7629

Conflict of Interest Disclosures: Drs Spector and
Bonauto reported employment within the SHARP
research program at the Washington State
Department of Labor & Industries, which regulates
Washington state workplaces to protect workers
from heat exposure and provides workers'
compensation benefits to workers with
occupational heat-related illness, in a separate
division that conducts research and is not involved
in policy, compliance, or benefits determinations.
Dr Sack reported receiving grants from National
Institutes of Health (K23 career development
award) during the conduct of the study. No other
disclosures were reported.

REFERENCES

1. US Occupational Safety and Health
Administration. Heat Injury and Illness Prevention
in Outdoor and Indoor Work Settings. Federal
Register; Vol. 89: No. 169. Accessed March 21,
2025. https://www.govinfo.gov/content/pkg/FR-
2024-08-30/pdf/2024-14824.pdf

2. Guo X, Weinberger KR, Tamburic L, Peters CE,
McLeod CB. Heat-related illness among workers in
British Columbia, Canada: extreme hot weather in
2021 compared to 2001-2020. Scand J Work
Environ Health. 2024;50(7):545-554. doi:10.5271/
sjweh.4179

3. Centers for Disease Control and Prevention
(CDC), National Institute for Occupational Safety
and Health (NIOSH). National Health Interview
Survey (NHIS 2004 - 2013) Program. In: Worker
Health Charts (WHC). Adjusted Prevalence of
Working Conditions and Employment Benefits
(NHIS 2004 - 2013) Among Workers. Accessed
March 20, 2025. https://wwwn.cdc.gov/NIOSH-
WHC/chart/nhis-work

4. O’Connor FG, DeGroot DW. Heat-related illness
in athletes. JAMA. 2024;332(8):664-665. doi:10.
1001/jama.2024.9991

5. McCarthy RB, Shofer FS, Green-McKenzie J.
Outcomes of a heat stress awareness program on
heat-related illness in municipal outdoor workers.

J Occup Environ Med. 2019;61(9):724-728. doi:10.
1097/JOM.0000000000001639

6. Tustin AW, Cannon DL, Arbury SB, Thomas RJ,
Hodgson MJ. Risk factors for heat-related illness in
US workers: an OSHA case series. J Occup Environ
Med. 2018;60(8):e383-e389. doi:10.1097/JOM.
0000000000001365

7. US Occupational Safety and Health
Administration. Standards. Accessed March 21,
2025. https://www.osha.gov/heat-exposure/
standards

8. US Centers for Disease Control and Prevention.
National Institute for Occupational Safety and
Health. Occupational Data for Health. 2025.
Accessed March 21, 2025. https://www.cdc.gov/
niosh/ehr/odh/index.html

9. US Centers for Disease Control and Prevention.
National Institute for Occupational Safety and
Health. OSHA-NIOSH Heat Safety Tool App. 2025.
Accessed May 20, 2025. https://www.cdc.gov/
niosh/heat-stress/communication-resources/app.
html

10. US Occupational Safety and Health
Administration. File a complaint. Accessed March
21, 2025. https://www.osha.gov/workers/file-
complaint

Clinical Review & Education JAMA Insights

E2 JAMA Published online June 18, 2025 (Reprinted) jama.com

© 2025 American Medical Association. All rights reserved, including those for text and data mining, AI training, and similar technologies.

https://www.cdc.gov/niosh/ehr/about/index.html
https://www.medicare.gov/coverage/social-determinants-of-health-risk-assessment
mailto:spel235@lni.wa.gov
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2025.7629?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.7629
https://www.govinfo.gov/content/pkg/FR-2024-08-30/pdf/2024-14824.pdf
https://www.govinfo.gov/content/pkg/FR-2024-08-30/pdf/2024-14824.pdf
https://dx.doi.org/10.5271/sjweh.4179
https://dx.doi.org/10.5271/sjweh.4179
https://wwwn.cdc.gov/NIOSH-WHC/chart/nhis-work?T=OU&OU=*&V=R2&chk_codes=False&SGI=S1000&SGI=S2000
https://wwwn.cdc.gov/NIOSH-WHC/chart/nhis-work?T=OU&OU=*&V=R2&chk_codes=False&SGI=S1000&SGI=S2000
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.9991?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.7629
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.9991?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.7629
https://dx.doi.org/10.1097/JOM.0000000000001639
https://dx.doi.org/10.1097/JOM.0000000000001639
https://dx.doi.org/10.1097/JOM.0000000000001365
https://dx.doi.org/10.1097/JOM.0000000000001365
https://www.osha.gov/heat-exposure/standards
https://www.osha.gov/heat-exposure/standards
https://www.cdc.gov/niosh/ehr/odh/index.html
https://www.cdc.gov/niosh/ehr/odh/index.html
https://www.cdc.gov/niosh/heat-stress/communication-resources/app.html
https://www.cdc.gov/niosh/heat-stress/communication-resources/app.html
https://www.cdc.gov/niosh/heat-stress/communication-resources/app.html
https://www.osha.gov/workers/file-complaint
https://www.osha.gov/workers/file-complaint
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2025.7629

