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Abstract

Firefighting is a hazardous profession which has claimed on average the lives of 105 US firefighters per year for the
past decade. The leading cause of line-of-duty mortality is sudden cardiac death, which accounts for approximately
45% of all firefighter duty-related fatalities. Strenuous physical activity, emotional stress, and environmental
pollutants all strain the cardiovascular system, and each can increase the risk of sudden cardiac events in
susceptible individuals. Sudden cardiac death is more likely to occur during or shortly after emergency duties such
as fire suppression, despite the fact that these duties comprise a relatively small proportion of firefighters' annual
duties. Additionally, cardiac events are more likely to occur in firefighters who possess an excess of traditional risk
factors for cardiovascular disease along with underlying atherosclerosis and/or structural heart disease. In this
review, we propose a theoretical model for the interaction between underlying cardiovascular disease in firefighters
and the multifactorial physiological strain of firefighting.
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Review
Introduction
It is widely recognized that firefighting is a hazardous pro-
fession. Many people outside the fire service mistakenly
assume that most on-duty deaths result from burns and/
or smoke inhalation. However, in the USA, the leading
cause of duty-related deaths in firefighters is sudden car-
diac death (SCD). In fact, cardiovascular disease (CVD)
accounts for approximately 45% of all firefighter duty-
related fatalities [1]. Currently, there are over 1 million
firefighters in the USA, of whom approximately 70% are
volunteers and 30% are career firefighters [2]. In propor-
tion to their numbers, line-of-duty fatalities are similar
with respect to frequency and etiology in volunteer fire-
fighters and their career counterparts [3]. Sudden cardiac
death and other CVD events are most likely to occur dur-
ing the strenuous emergency duty of fire suppression, des-
pite the fact that this duty comprises only 1%–5% of total
annual working time spent during all fire service duties [4].

For every duty-related SCD event, almost 17 non-fatal
cardiovascular events (heart attacks and strokes) occur in
other firefighters during the course of their duties [5].
Given the team dynamics associated with firefighting, on-
duty adverse health events can jeopardize job performance
and safety of co-workers as well as the affected individual
and may compromise public safety. Furthermore, fire-
fighter fatalities also impose a significant economic burden
on fire departments and local communities. Therefore,
understanding the interaction of potential firefighting-
related triggers of SCD and other CVD events with under-
lying heart disease conditions prevalent among firefighters
is important for reducing the incidence of CVD events
and is of major importance to fire departments, the med-
ical community, and society as a whole.
In this review, we will summarize the factors producing

marked cardiovascular strain on firefighters during fire-
fighting activity. We will explore leading hypotheses and
provide a theoretical model to explain how the strain of
firefighting interacts with underlying CVD to precipitate a
CVD event in vulnerable individuals in the US Fire
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