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ABSTRACT
This review explores the multifaceted exposures in the workplace that contribute to 
cardiovascular diseases (CVD), including physical, ergonomics, chemical, biological, 
psychosocial, and emerging occupational hazards. These well-documented occupational 
hazards have long been linked to heart disease. Exposures arising from these hazards 
present significant concerns for worker health and safety. Moreover, heat stress is an 
emerging and increasingly pervasive threat, exacerbated by climate change, particularly 
in outdoor, high-exposure industries like agriculture and construction. While the 
epidemiological links between heat and CVD are well established, there is a critical gap 
in research on the physiological impacts of heat on workers’ cardiovascular health. In 
particular, migrant workers are especially vulnerable to these occupational hazards, 
particularly in the absence of targeted, equitable interventions. As global temperatures rise, 
addressing these occupational exposures is important for protecting the cardiovascular 
health of the workforce and the expanding field of occupational cardiology.
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BACKGROUND

Cardiovascular disease (CVD) remains the leading cause of 
death globally, responsible for 1 in every 3 deaths.1 In 2022, 
approximately 1 in 5 deaths from CVD occurred in adults 
under the age of 65.2 CVD is the leading cause of death 
and permanent disability among workers.3 Heart disease 
is also responsible for the most costs in the healthcare 
system than any other disease or injury.4 While well-known 
risk factors such as preexisting health conditions, tobacco 
use, diet, and exercise are significant determinants of heart 
disease, work-related factors often play a predominant yet 
overlooked role in the development of heart disease.

Exposure to substandard social, organizational, and 
environmental conditions can all lead to heart disease.5 
Certain occupations are classified as higher risk or “high 
hazard” due to the potential dangers associated with 
cardiovascular emergencies that workers might face.6 
Findings suggest that in the United States, 5% to 8% 
of healthcare costs and 120,000 deaths are directly 
linked to 10 work-related factors. For the working-age 
population, this number is even higher, with 10% to 20% 
of all CVD deaths caused by working conditions.7 It has 
been well established in the medical literature that certain 
occupational exposures worsen or even cause CVD. While 
some of these instances of risk are still commonplace 
within many industries, some have been regulated out 
and are now quite rare while others are emerging in 
the 21st century. This review summarizes these work-
related challenges to heart disease from a contemporary 
perspective, highlighting the ongoing and emerging 
occupational risk factors that contribute to the global 
burden of CVD in today’s workforce.

COMMON WORKPLACE EXPOSURES

1. PHYSICAL HAZARDS
Physical hazards include exposure to burns, noise and 
vibration, illumination, radiation, and heat. Burns can occur 
from contact with hot surfaces and flames such as furnaces 
and kitchens. While skin burns do not have a direct link to 
heart disease, severe burns can trigger systemic responses 
such as inflammation, fluid imbalance, increased 
metabolic demand, and risk of infection, all of which may 
strain the cardiovascular system. Prolonged exposure to 
noise pollution exceeding 80 decibels in the workplace 
can cause a vascular dysfunction (endothelial dysfunction) 
and an elevation in blood pressure that increases the 
relative risk for cardiovascular disease.8 A recent meta-
analysis commissioned by the World Health Organization 
found that road traffic noise increases the incidence of 

coronary heart disease by 8% for every 10-decibel rise 
in noise levels.9 Evidence suggests that workers who are 
frequently exposed to traffic noise or employed near major 
roads or highways are at higher risk of stroke and increased 
mortality in individuals with coronary artery disease.10 
Vibration, which may affect the entire body or specific parts 
(hand-arm vibration vs whole-body vibration) depending 
on the equipment used, has strong evidence linking it to 
cardiovascular system impacts, particularly by affecting 
the arterial intima and heart-rate variability.11 Exposure to 
different colors of fluorescent light is associated with heart 
rate variability and autonomic regulation.12 One study shows 
that for the elderly in Hong Kong, those who were exposed 
to outdoor light at night were more likely to be associated 
with a higher risk of coronary heart disease (CHD) and CHD-
related mortality. Conducted over an 11-year observation 
period, the study shows that higher nighttime light levels 
were linked to a greater likelihood of CHD hospitalizations 
and deaths and were significantly worse among patients 
exposed to higher levels of PM2.5 and road traffic noise 
pollution.13 Long-term shift work and circadian disruption 
that come with irregular shift work can negatively impact 
cardiovascular health by altering short-term heart rate and 
blood pressure oscillations.14 Light regulates the body’s 
circadian rhythm, which affects numerous physiological 
processes, including cardiovascular function. Disruptions 
to the circadian rhythm, such as those caused by irregular 
light exposure (eg, working an overnight shift), can lead to 
misalignment between the body’s internal clock and the 
external environment. This has been linked to increased 
cardiovascular risks such as increased blood pressure and 
heart rate.15

2. ERGONOMICS HAZARDS
Ergonomic hazards include lack of physical activity 
associated with sedentary positions or irregular heavy phys
ical excretion. Lack of physical activity within a sedentary 
position contributes to an inactive lifestyle, which is closely 
linked to the cardiovascular system, thus increasing the 
risk of heart disease.16 Irregular physical activity and heavy 
physical exertion characterized by 6 metabolic equivalents 
(METS) or more have been associated with an increased 
risk of acute myocardial infarction for the first hour after 
exertion.17 One study with 13,960 participants shows that 
replacing 30 minutes of sedentary time per day with light-
intensity physical activity is associated with a 16% lower 
risk of cardiovascular mortality.18

3. CHEMICAL HAZARDS
Multiple chemical hazards are found in different occupations 
that are linked with specific cardiovascular conditions. 
These chemical hazards include lead, arsenic, carbon 
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monoxide, carbon disulfide, nitrate esters, cobalt, and 
solvents such as bromofluorocarbons, methyl chloroform, 
methylene chloride, and trichloroethylene.19

Lead exposure is one of the most well-documented 
occupational hazards linked to CVD.20 Chronic lead 
exposure has been associated with increased blood 
pressure, hypertension, and an elevated risk of coronary 
heart disease. Lead interferes with the body’s ability 
to regulate blood pressure by impairing renal function, 
promoting oxidative stress, and disturbing calcium 
signaling in vascular smooth muscle cells, which can lead 
to arterial stiffness and hypertension.21 The recognition 
of these risks has led to significant regulatory efforts. The 
Occupational Safety and Health Administration (OSHA) 
and the Environmental Protection Agency (EPA) have 
implemented stringent regulations to limit occupational 
exposure to lead. These measures have resulted in a 
significant reduction in blood lead levels among workers 
and the general public.

Arsenic exposure, particularly in industries such as 
mining, smelting, and pesticide manufacturing, is another 
serious concern. Chronic exposure to inorganic arsenic has 
been linked to an increased risk of CVD, including ischemic 
heart disease, hypertension, and peripheral arterial 
disease. Arsenic induces oxidative stress, inflammation, 
and endothelial dysfunction, all of which contribute to 
cardiovascular pathology.22 Regulatory efforts to reduce 
arsenic exposure, such as the EPA’s reduction of the 
maximum contaminant level for arsenic in drinking water 
from 50 parts per billion (ppb) to 10 ppb, have been effective 
in lowering the incidence of arsenic-related cardiovascular 
conditions. However, occupational exposure to arsenic 
fumes remains a significant risk in certain industries.23

Carbon monoxide (CO) is a ubiquitous chemical 
asphyxiant gas in many occupations, especially in 
industries where combustion processes are common, 
such as manufacturing, mining, and firefighting.24 CO 
binds with hemoglobin with an affinity of 200 times 
that of oxygen to form carboxyhemoglobin, which 
reduces the oxygen-carrying capacity of blood, leading 
to tissue hypoxia. CO is one of the leading causes of 
death by poisoning worldwide and is associated with 
approximately 4.6 deaths per million individuals.25 
Chronic exposure to low levels of CO has been linked to 
an increased risk of CVD, particularly among workers with 
preexisting cardiovascular conditions. CO exposure can 
exacerbate angina, increase the risk of arrhythmias, and 
lead to long-term damage to the heart muscle.26 Despite 
regulatory measures to limit CO exposure, such as OSHA’s 
permissible exposure limit of 50 parts per million over an 
8-hour workday, CO remains a significant health threat in 
many occupational settings.

4. BIOLOGICAL HAZARDS
Many occupations continue to face biological hazards, 
including exposure to animals, humans, or their byproducts, 
particularly in industries such as food and agriculture. 
Workers with preexisting cardiovascular disease are at 
greater risk from the infective agents present within 
these biological hazards, as the combination of infectious 
stressors and preexisting conditions can exacerbate 
cardiovascular outcomes. Bacteria play a significant role 
in multiple cardiovascular diseases. Infections can lead 
to or exacerbate conditions such as infective endocarditis, 
myocarditis, and pericarditis.27 Infectious myocarditis 
is typically a result of an acute viral infection, leading to 
inflammation of the heart muscle.28 If left untreated, 
myocarditis brought on by viral or bacterial infection can 
progress to dilated cardiomyopathy, a condition where the 
heart becomes enlarged and weakened, leading to long-
term impairment of heart function and reduced lifespan.29 
COVID-19 brought on by the SARS-CoV-2 virus can cause 
a range of cardiovascular complications, including 
myocarditis, acute coronary syndrome, heart failure, and 
arrhythmias. These complicated outcomes can occur 
directly because of viral effects or inflammatory responses 
and secondary effects from the illness.19

5. PSYCHOSOCIAL HAZARDS
Psychosocial hazards are common in the workplace and 
result from exposure to occupational stress and strain.30 

As early as 1977, there was evidence indicating that 
coronary heart disease patients experienced significantly 
higher levels of occupational stress compared with healthy 
controls.31 Recent studies indicate that bullying, effort-
reward balance, and job insecurity in the workplace are 
all associated with heart disease.30 The literature suggests 
that such job stressors are correlated with ambulatory 
systolic blood pressure. The rise in blood pressure has been 
shown to extend past the work environment and into off-
hours time.32 Lowering the level of exposure to job strain 
that these workers experience has been shown to reduce 
the likelihood of morbidity. Common exposures associated 
with occupational stress include working long hours, highly 
demanding occupations, irregular working shifts, and 
financial pressures that constrain workers and limit them 
from attaining the health care they need.33

Shift work is linked with weight gain and changes within 
the body composition, causing workers to deposit more 
adipose tissue when compared with non-shift workers. 
Shift work is one of the most common psychosocial work 
environment risk factors for cardiovascular disease and is 
linked via three pathways.34 The nature of shift work can 
lead to the mismatch of circadian rhythms, social disruption, 
and behavioral changes. Certain shift hours cause workers 
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to have irregular eating habits and are linked with higher 
cholesterol values, increased intake of calories at night, and 
mismatched circadian rhythms. The time commitments 
that shift work demands impact the availability of social 
support the workers can access, which is a risk factor in 
heart disease. Shift work has also been shown to lead 
to behavioral changes—such as higher smoking rates, 
altering eating habits by missing meals, or choosing to 
snack more—that increase the rate of cardiovascular 
disease. Both acute-psychological and chronic stress lead 
to the long-term development of coronary heart disease 
and have been linked with transient myocardial ischemia, 
increased risk of recurrent CHD events, and increased 
mortality rates.35 Research shows that repeated exposure 
to heat-stress-inducing environments is directly correlated 
with increased concentrations of the stress hormone 
cortisol.36 Elevated levels of cortisol are associated with 
hypertension, a significant predictor of heart disease.

AN EMERGING EXPOSURE: HEAT IN THE 
WORKPLACE

A WARMING WORLD
The rise in global surface temperature has risen dramatically 
since the preindustrial era between the years 1850 and 
1900. The 10 warmest years on historical record occurred in 
the past decade between 2014 and 2023, with 2023 being 
the warmest year on record since the global temperatures 
began in 1850. The average temperature in 2023 was 
1.18°C above the 20th-century average and 1.35°C above 
the preindustrial average. Since 1850, the global surface 
temperature has risen by 0.06°C each decade. Since 1982, 
the rate of temperature increase has more than tripled, 
reaching 0.20°C per decade.37 Although the change in rate 
of increase in global temperature is significant in itself, it 
does not tell the whole story. The global average considers 
all regions of the world in both the southern and northern 
hemispheres. Some areas are much colder, while others 
are extremely hot. While the trend in global temperatures 
cannot specify which regions are most impacted, the 
Earth’s energy budget is certainly shifting, with more 
sunlight being retained than radiated into space as heat. 
The impact of rising global temperatures is evident in the 
effect it has had over recent monthly records.37

OCCUPATIONAL HEAT
The number of workers impacted by excessive heat is 
alarming, and occupational safety and health protections 
have struggled to keep pace. According to an International 
Labor Organization report in 2024, at least 2.41 billion 
workers (representing 71% of the global workforce) 

are exposed to excessive heat, leading to 22.85 million 
injuries and 18,970 deaths each year.38 Acute and chronic 
exposure to heat in working environments has been linked 
to acute kidney injury and chronic kidney disease.39 Around 
the globe, 26.2 million individuals are living with chronic 
kidney disease caused by heat stress at work. These cases 
make up about 3% of all chronic kidney disease cases, with 
the proportion varying from 3.34% in Africa to 1.8% in the 
Americas. However, despite the pervasiveness of heat in 
the workplace, little is known about the effects of heat on 
worker’s cardiovascular health.

As temperatures continue to rise each year, the risk of 
heat stress and cardiovascular disease among exposed 
workers increases. The impact of workplace heat stress 
extends beyond individual health, affecting both the 
well-being of workers and the operations of businesses 
(Figure 1). Health issues resulting from heat stress not only 
diminish the quality of life for workers but also contribute 
to loss in productivity.40 For employers, the consequences 
are profound, including higher turnover rates in specialized 
roles, reduced work quality, and the potential burden of 
medical costs, all of which underscore the growing concern 
about heat in the workplace.

EPIDEMIOLOGY OF HEAT AND CVD
Population health studies show that high and low ambient 
temperatures are linked to higher rates of mortality and 
morbidity from CVD.41 A meta-analysis revealed that the 
risk of cardiovascular mortality rises with each 1°C increase 
in heat exposure.42 Another meta-analysis found a 15% 
increase in CVD mortality during heatwaves.43 A more 
recent meta-analysis from 2022 showed that heatwaves 
elevated the risk of CVD-related mortality by 11.7%, with 
an even greater risk for the elderly (aged over 65).44 

Additionally, a recent global study spanning 27 countries 
estimated that, for every 1,000 cardiovascular deaths, 
two excess deaths were attributed to extreme heat.45 This 
negative impact is exacerbated in regions that experience 
higher temperatures.

HEAT AND THE HEART
For body function to be normal, one must maintain a core 
body temperature of 37.0°C (98.6°F). Anything above 38.0°C 
(100.4°F) impairs both physical and cognitive function, 
and anything above 40.6°C (105.0°F) can lead to organ 
damage and loss of consciousness, and the rate of death 
increases dramatically. Humans compensate for extreme 
temperatures through four different methods: conduction, 
convection, radiation, and evaporative cooling through 
sweat. As the ambient air temperatures rise above internal 
core body temperature, the body relies more heavily on 
evaporative cooling through sweat. Working conditions 
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that force workers to be in inadequate conditions for 
cooling, such as high humidity conditions and spaces 
confined from air movement, cause evaporative cooling 
from sweat to be less effective, thus requiring more energy 
from the body and putting more strain on our internal 
organs. The cardiovascular system holds a crucial role in 
thermoregulation and the body’s response to heat stress.46 
In heat stress and strain conditions, the heart has to 
compensate by doing extra work to maintain the body’s 
core temperature at normal levels.

The individual health status of a person is a contributing 
factor in how their body and cardiovascular system reacts 
under conditions of heat stress.47 Patients with preexisting 
conditions such as diabetes and CVD are more prone to 
heat-related illness.48 The increased strain that patients 
with CVD experience under conditions of heat stress leads 
to decreased cardiovascular function and a decreased 

capacity to properly thermoregulate and, as a result, 
increases the risk of illnesses related to heat stress.47 A 
clinical example of the link between preexisting health 
conditions and heat-related illness are patients diagnosed 
with hypertension. Hypertension affects the peripheral 
blood to the skin, which impairs the body’s ability to 
dissipate heat and puts more strain on the heart.49 The 
hypertensive medications and beta blockers that patients 
take may also reduce thermoregulatory functions through 
mechanisms such as reduced peripheral blood flow to the 
skin.50

Studies show that a large percentage of the working 
population have preexisting chronic conditions such as CVD, 
which would affect their body’s response to conditions 
of heat stress.51 A study conducted by surveying 46,781 
employed adults between the ages of 18 and 34 showed 
that 26.1% were obese, 11% had high blood pressure, and 

Figure 1 The connection between common workplace exposures and emerging occupational heat exposure. Heat stress, particularly 
in workers with preexisting conditions, leads to cardiovascular strain and increases the risk of cardiovascular morbidity and mortality, 
particularly under extreme heat conditions.
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9.7% had high cholesterol.52 Obesity is directly correlated 
with cardiovascular risk factors such as dyslipidemia, 
type 2 diabetes, hypertension, and sleep disorders. 
Obesity also directly linked with the development of CVD 
and CVD mortality independently of other cardiovascular 
risk factors.53 Increased ambient temperatures are also 
associated with lower high-density lipoprotein, higher low-
density lipoprotein, and reduced physical activity levels, 
which all increase long-term CVD risk.54

Another factor contributing to the link between CVD 
and heat stress is the release of heat shock proteins (HSP). 
About 17 genes in the human genome encode multiple 
HSP70 proteins.55 These proteins are activated to help the 
body maintain normal function in heat stress and strain 
conditions when there are changes in the environment. 
Evidence in the literature suggests that the HSP60 and 
HSP70 heat shock proteins are linked to cardiovascular 
disease because of the role they play in immune system 
activation and inflammation. HSPs can further promote the 
development of heart disease because they can stimulate 
the immune response by presenting antigens and enhancing 
inflammation.56

In patients who already have CVD, the effects of heat 
stress and strain on the body can further worsen their 
condition. One study that explored the effect of heat 
stress on the thermoregulatory responses of patients with 
class II–III congestive heart failure versus healthy control 
subjects showed more pronounced negative effects on 
the subjects with congestive heart failure. Both groups 
had similar sweating responses to an increased internal 
temperature. Where the patients differed was their 
cutaneous vasodilation response. Subjects with class II–III 
congestive heart failure had a lowered elevation in forearm 
cutaneous vascular conductance when compared with the 
healthy control subjects.57 The subjects with congestive 
heart failure were shown to have a significantly lower 
vasodilator capacity to direct local heating when compared 
to the healthy control subjects.

HEAT-VULNERABLE WORKERS
Workers in occupations exposed to high ambient air 
temperatures, such as those in farming and construction, 
are particularly vulnerable to the effects of heat stress. These 
workers often experience temperatures higher than the 
recorded ambient air temperature due to direct exposure 
to sunlight and other environmental factors. Among 
these vulnerable groups, migrant workers are particularly 
at risk, yet their health is often overlooked because they 
are generally considered “young and healthy.” However, 
migrants face numerous risk factors in host countries that 
profoundly affect their physical and mental well-being 

as well as their overall right to health. The cumulative 
impact of stressors across four key areas—their individual 
circumstances, workplace conditions, environmental 
factors, and community settings—further exacerbates 
the health challenges faced by migrant workers, making 
them even more susceptible to the hazardous exposure of 
heat.58 Migrant workers often take lower-paying jobs with 
longer working hours, typically lacking protection from 
public policies, working in unsafe conditions with minimal 
occupational safety and health training, and facing a high 
risk of occupational injuries.59

The literature suggests that in high-income countries such 
as the United States, there are significant differences in the 
CVD morbidity and mortality between migrant populations 
and host populations.60 The disparities in morbidity and 
mortality rates varies greatly depending on the country of 
residence, length of stay, and on the individual migrant’s 
background. Migration negatively impacts multiple aspects 
of health, including CVD, and is more evidently documented 
in migrants who move to high-income countries. An 
example of this is in Spain, where rates of CVD are higher 
in workers from the Caribbean, sub-Saharan Africa, and 
Asia, whereas rates of CVD are lower in workers from North 
Africa and South America.61 There are similar findings for the 
variations in CVD outcomes in the Netherlands, where CVD 
mortality differs greatly between migrants from Suriname 
and Morocco.61

Migrant populations in high-income countries often exhibit 
higher rates of CVD risk factors such as obesity, diabetes, 
and hypertension compared with host populations. The 
prevalence of these risk factors varies significantly depending 
on the migrant’s country of origin. Factors contributing to the 
increased CVD risk among migrants include psychosocial 
stress, limited socioeconomic resources, inadequate access 
to health care, and greater exposure to environmental and 
occupational hazards. In hot regions, migrant workers take 
on more demanding and physically strenuous outdoor work 
and therefore higher exposure and vulnerability to extreme 
heat. For instance, a study in Kuwait demonstrated that 
certain subpopulations, such as non-Kuwaiti migrant workers 
and the elderly, are more vulnerable to mortality due to 
extreme temperatures, with males and individuals aged 15 
to 64 years facing a significantly higher risk of death.62 The 
study found that male migrant workers had a significantly 
higher relative risk (RR 3.15; 95% CI, 1.44–6.91) of dying from 
cardiovascular disease during extreme hot temperatures 
compared with the minimum mortality temperature. 
Similarly, others highlighted that labor migrants, particularly 
those from South Asia, face a higher burden of CVD risk 
factors, such as obesity and diabetes, which are exacerbated 
by lifestyle changes in the host country.63
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FUTURE DIRECTIONS

The field of occupational cardiology stands at the forefront 
of addressing the complex interplay between work-related 
exposures and CVD.64 As this emerging field gains traction, 
it becomes increasingly important to develop more 
sophisticated strategies for accurate cardiovascular risk 
stratification, particularly given the significant number of 
individuals who develop CVD during their working lives. In 
high-hazard occupational settings, the implications of such 
diseases are profound.

While some workplace exposures to CVD are well 
documented, new and emerging threats, particularly those 
associated with climate change, demand urgent attention. 
The pervasive nature of heat due to global warming 
presents a ubiquitous challenge to the cardiovascular 
health of workers, especially those in outdoor, high-
exposure industries like agriculture and construction. 
Although there is a substantial body of epidemiological 
literature on the effects of heat on CVD, there remains a 
significant gap in the physiological quantification of these 
effects. Research focused on heart biomarkers and heart 
imaging before and after intensive heat exposure is sparse, 
highlighting an area ripe for further exploration.

As regulatory bodies such as OSHA and international 
agencies work to develop effective, real-world standards 
and guidelines for mitigating the adverse health effects 
of extreme heat on workers, it is imperative that we 
also address the disparities faced by vulnerable working 
populations, particularly migrant workers. Despite findings 
that indicate these workers are disproportionately affected 
by heat-related cardiovascular issues, there is a noticeable 
lack of research into actionable measures and strategies 
that employers can take to ensure equitable health 
outcomes.

Looking ahead, it is evident that as global temperatures 
continue to rise, so too will the rates of morbidity and 
mortality among workers in high-exposure industries. 
The urgent need to protect the cardiovascular health of 
our most vulnerable workers will not only improve their 
quality of life but also alleviate the financial burden on 
healthcare systems and employers alike. The path forward 
requires innovative approaches, grounded in solid research, 
to ensure that occupational cardiology can meet the 
challenges posed by a warming world.

KEY POINTS

•	 Workplace exposures significantly contribute to 
cardiovascular diseases through physical, chemical, 
biological, ergonomic, and psychosocial hazards.

•	 New and emerging workplace threats, particularly 
those linked to climate change, show the urgent need 
for updated research and regulatory measures to 
protect worker health.​

•	 Heat stress exacerbates cardiovascular strain, 
particularly in outdoor workers.

•	 Migrant workers are particularly vulnerable to 
cardiovascular risks from extreme heat exposure.

•	 Occupational cardiology is an emerging field that 
focuses on the intersection of work-related exposures 
and cardiovascular disease.
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