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The impact of environmental factors on cardiovascular health represents a growing clinical concern, particularly 

as global temperatures continue to rise. Understanding the future burden of heat-attributable cardiovascular 

disease (CVD) mortality is essential for public health planning and clinical risk stratification. Projections 

indicate a significant increase in years of life lost (YLL) due to CVD attributable to heat exposure through 

2050.

K E Y  TA K E AWAY S

º The Pivot: Future climate scenarios predict a substantial rise in heat-related CVD mortality.

º The Data: Specific numerical projections for YLL due to heat-attributable CVD are anticipated to increase.

º The Action: Clinicians should consider heat exposure as a modifiable risk factor in vulnerable CVD patient 

populations.

Cardiovascular disease remains a leading cause of morbidity and mortality globally. Environmental factors, particularly 

extreme heat, are increasingly recognised as contributors to adverse cardiovascular outcomes. Exposure to high ambient 

temperatures can induce physiological stress, including increased heart rate, peripheral vasodilation, and elevated blood 

viscosity, all of which can exacerbate pre-existing cardiovascular conditions or precipitate acute events. Vulnerable 

populations, such as the elderly, individuals with pre-existing heart conditions, and those on certain medications, are 

at heightened risk.

Understanding the interplay between environmental heat and cardiovascular health is critical for public health planning. 

The human body's thermoregulatory system attempts to maintain a core temperature within a narrow range. When 

ambient temperatures rise significantly, this system is challenged, leading to physiological adjustments that can strain the 

cardiovascular system. These adjustments include increased cutaneous blood flow to facilitate heat dissipation, which 

necessitates a compensatory increase in cardiac output. This elevated cardiac workload can be particularly detrimental 

for individuals with compromised cardiac function, such as those with heart failure or coronary artery disease, where 

myocardial oxygen demand may already be at its limit.

Projected Impact of Heat Exposure on CVD Mortality
Future climate models project a continued increase in global temperatures, leading to more frequent and intense 

heatwaves. These projections suggest a corresponding rise in heat-attributable years of life lost (YLL) due to 

cardiovascular disease. The burden is expected to be disproportionately higher in regions with limited adaptive capacity 

and among socioeconomically disadvantaged populations. The increase in YLL is not uniform across all age groups or 
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geographical areas, with older adults and those in urban environments often facing greater risks.

The methodology for projecting heat-attributable YLL typically involves several steps. Epidemiological studies 

first establish exposure-response relationships between ambient temperature and cardiovascular mortality. These 

relationships are then integrated with climate model projections of future temperature scenarios. YLL calculations 

quantify the premature mortality by subtracting the age at death from a standard life expectancy. This approach allows 

for a comprehensive assessment of the societal burden of heat-related CVD mortality, moving beyond simple counts of 

deaths to capture the impact on life expectancy. The models often incorporate demographic data, including population 

age structure and geographical distribution, to refine regional and age-specific projections. Furthermore, considerations 

for future population growth and urbanization patterns are frequently included, as these factors can amplify exposure to 

heat stress.

The mechanisms linking heat exposure to CVD mortality are complex. Heat stress can lead to dehydration, electrolyte 

imbalances, and increased cardiac workload, potentially triggering myocardial infarction, stroke, and heart failure 

exacerbations. Furthermore, air pollution, which often co-occurs with heatwaves, can compound these effects, presenting 

a dual environmental challenge to cardiovascular health. Dehydration, for instance, can lead to hemoconcentration, 

increasing blood viscosity and the risk of thrombotic events. Electrolyte imbalances, particularly of potassium and 

sodium, can precipitate arrhythmias in susceptible individuals. The systemic inflammatory response sometimes observed 

during heatstroke can also contribute to endothelial dysfunction and plaque instability, further elevating cardiovascular 

risk. Public health interventions, such as early warning systems and cooling centres, have demonstrated some efficacy 

in mitigating immediate heat-related mortality, but long-term strategies are required to address the projected increase in 

YLL.

Vulnerable patient populations warrant specific attention. Elderly individuals often have reduced physiological reserves, 

impaired thermoregulation, and a higher prevalence of chronic cardiovascular conditions. They may also be on 

medications, such as diuretics or beta-blockers, which can interfere with the body's ability to cope with heat. Individuals 

with pre-existing heart conditions, including coronary artery disease, heart failure, and arrhythmias, are particularly 

susceptible to the increased cardiac demand and physiological stress induced by heat. Patients with diabetes also face 

elevated risk due to autonomic neuropathy, which can impair thermoregulatory responses, and increased susceptibility 

to dehydration and electrolyte disturbances. Socioeconomic factors also play a crucial role, as individuals with lower 

incomes may have limited access to air conditioning, adequate housing, or healthcare, exacerbating their vulnerability 

to heat-related cardiovascular events.

Limitations in current predictive models include uncertainties in future greenhouse gas emission scenarios and the 

precise physiological responses of diverse populations to chronic and acute heat exposure. Data on specific regional 

vulnerabilities and the interaction between heat and other environmental stressors, such as humidity and air quality, 

require further refinement. The assumption of stationary exposure-response relationships, meaning that the population's 

sensitivity to heat remains constant over time, may not hold true as populations adapt or as the intensity and duration 

of heatwaves change. Furthermore, the models often do not fully account for the cumulative effects of repeated heat 

exposures or the potential for synergistic interactions with other climate-related hazards, such as wildfires or vector-borne 

diseases. The impact of urban heat island effects, which can significantly amplify heat exposure in metropolitan areas, 

also requires more detailed integration into projections. Future research should focus on developing more granular 
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projections and identifying specific interventions that can effectively reduce heat-attributable CVD mortality in at-risk 

groups.

For comprehensive insights into cardiovascular disease and its management, readers may find the Oxford Handbook of 

Cardiology an invaluable reference.

CLINICAL IMPLICATIONS

The projected increase in heat-attributable years of life lost to cardiovascular disease through 2050 

necessitates a re-evaluation of current clinical practice and public health strategies. General practitioners 

and specialists alike must integrate climate change considerations into patient risk assessments, particularly 

for elderly patients and those with established cardiovascular conditions. This includes advising on heat 

avoidance strategies, ensuring adequate hydration, and reviewing medication regimens that may impair 

thermoregulation, such as diuretics or beta-blockers, during periods of extreme heat. The current evidence, 

while not providing specific hazard ratios for every heat-related event, clearly points to an escalating problem 

that will affect patient outcomes directly.

From an industry perspective, there is a clear need for innovation in climate-resilient healthcare infrastructure 

and technology. This extends beyond basic air conditioning to include smart monitoring devices that can 

alert patients and clinicians to heat-related physiological distress, and perhaps even novel pharmacological 

interventions that enhance thermoregulatory capacity. Pharmaceutical companies might consider the 

environmental context in their drug development and post-market surveillance, assessing how their products 

perform under conditions of extreme heat. The absence of specific guidelines from bodies like the European 

Society of Cardiology or the American Heart Association on managing cardiovascular patients during 

prolonged heat exposure highlights a significant gap that needs urgent attention.

For patients, the implications are stark: increased vigilance regarding environmental conditions is no longer 

a peripheral concern but a core component of managing chronic cardiovascular disease. Education on 

recognising symptoms of heat stress and understanding personal risk factors will be paramount. This is 

not about fear-mongering, but about equipping individuals with the knowledge to protect themselves in an 

increasingly warmer world. The onus is on clinicians to translate these broad projections into actionable, 

patient-specific advice, moving beyond generic recommendations to tailored risk mitigation strategies that 

acknowledge the very real and growing threat of environmental heat.
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