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Introduction

In the unpredictable nature of their employment, Firefighters are regularly exposed to highly stressful, dangerous to life
and health, and psychologically traumatic conditions. In ensuring public safety they endure unique challenges that
demand not only physical but also mental resilience. The occupational hazards of a Firefighter are evident - operating in
noxious environments often under extreme physical and mental burden in the face of injury or death. Amid these
apparent dangers, less evident hazards pose substantial risks.

The shift configuration under which Firefighters operate contributes to their fitness for duty and plays a crucial role in their
overall health and safety. Firefighters often contend with rotational shift schedules and irregular work hours resulting in
heightened levels of fatigue, sleep deprivation, and disrupted circadian rhythms [7, 8, 10]. Numerous studies highlight the
magnitude and association of circadian disruption with psychiatric illness and increased susceptibility to multiple
diseases [4, 5, 6]. Simple administrative controls emphasizing positive health effects must be considered to mitigate
unfavorable outcomes and yield broader benefits in the Fire Service.

There is a comprehensive case for the implementation of a 24-hour shift configuration for Firefighters that promotes
better alignment with the body's natural cycles. Research supporting the adoption of a 24-hour shift analyzes the intricate
relationship between circadian rhythm, shift configuration, and recovery mechanisms [1, 4, 5, 6, 7, 8, 9, 11, 12]. A shift
configuration is not merely hours of work; it is an administrative control that can be employed in minimizing negative
effects associated with Firefighting and in building resilience in Firefighters through effective recovery strategies. Fire
Department administration has a vested interest in implementing policies that prioritize the mental and physical health of
its members to support both short- and long-term health, performance, and organizational outcomes

Circadian Rhythm

The suprachiasmatic nucleus (SCN) is a region of the brain within the hypothalamus that works to establish and maintain
the physiological cycle known as the circadian rhythm, a natural oscillation that repeats roughly every 24 hours [1]. The
SCNis a central “master clock” that coordinates alignment between external synchronizing agents and circadian clocks
in other brain regions as well as in peripheral tissues [1,3]. Circadian rhythms are inherent in human physiology and
synchronize vital processes in individual cells, organs, and physiological systems [1, 2, 3].

Circadian "disruption” and/or "misalignment" are terms to describe a disturbance, dysregulation, or problem that
negatively affects circadian function. It is evident that circadian disruption in humans results in broad and significant
consequences for physical and mental health. Circadian disruption plays a major role in a wide range of pathology,
ranging from impaired immune function and inflammation to increased risk for chronic disease [2, 5, 6]. Circadian
rhythms also affect normal brain function and are strongly associated with mental health; disruption is linked to cognitive
impairment, accelerated neurological decline, and psychiatric illness [4].

Animal-based evidence supports the link between circadian disruption and increased susceptibility to negative health
outcomes ultimately leading to premature death [5]. The impact of disruption is observable in many areas of human
health and underscores the importance of intervention in chronic misalignment between biological timing and behavior.
Shift work, a prevalent cause of circadian disruption, is classified as a carcinogen by the World Health Organization [5]. A
24-hour shift configuration is shown to minimize circadian disruption and allow for the optimized recovery necessary to
mitigate these short- and long-term adverse effects [7, 8, 9].
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Shift Configuration

Initiating a shift without adequate recovery has profound consequences on performance. Cognitive effectiveness
declines during consecutive night shifts, a stark reduction that highlights the urgency of addressing recovery periods to
maintain optimal performance [7]. A 24-hour shift configuration breaks the sequence of consecutive night shifts that lead
to cumulative fatigue and provides the requisite time for returning to the following shift at optimum capacity [7, 9].

For those on the traditional 10/14 shift, there is a notable desynchronization of the circadian rhythm [8, 10]. Firefighters
remaining on the 10/14 shift continue to experience circadian desynchronization, emphasizing the need for a shift
configuration that aligns more closely with physiological processes [8]. Transitioning to a 24-hour shift schedule reveals a
restored circadian pattern, indicating the potential for positive circadian rhythm adaptation [7, 8].

The primary advantage of a 24-hour shift schedule lies in minimizing cumulative fatigue and disruptions of the sleep/wake
cycle. With no consecutive nights worked, Firefighters reduce sleep debt, carry-over fatigue, and stress while gaining
valuable recovery time [7, 9]. Efficient recovery time is not only essential for cognitive and physical restoration but also
allows for the return to a physically and mentally resistant state that promotes short- and long-term health and safety in
the line of duty [11, 12].

Recovery

A significant portion of physical and mentalillness is directly correlated to desynchronization in physiological processes
of the 24-hour cycle [4, 5, 6]. Greater attention to the timing and duration of exposure and recovery is needed for
firefighters living and working with shift configurations that necessitate disruption in circadian rhythms [7, 8, 16]. On the
job exposures leave Firefighters far more likely to get sick or die than the average person. This reality identifies the need
for a comprehensive recovery strategy that acknowledges the importance of recovery periods in relation to specific
cumulative damage caused by different occupational exposures [9, 11, 12].

The importance of recovery time cannot be overstated. The shift-related consequences on cognitive effectiveness show a
notable decline in performance and an accumulation of sleep debt over consecutive night shifts [7, 8]. However, the
repercussions of circadian disruption extend far beyond immediate performance challenges. Outcomes associated with
circadian disruption include a myriad of health issues, with increasing risk of autoimmune disorders, heart diseases,
stroke, cancers, and mentalillness [4, 5, 6]. Further protective mechanisms of the body are inhibited, leaving the body
vulnerable with compromised immune function, disturbance in insulin action and release, systemic inflammation, and
impaired detoxification pathways [6, 14, 16].

Resistance, both physiological and psychological, emerges as a crucial factor in navigating the challenges posed by
demanding shift configurations and circadian disruptions [14, 19]. A key determinant in safeguarding Firefighters in the
face of unique occupational challenges is the ability to resist the adverse impacts of the job through the protective role of
recovery activities [11, 12, 13].
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Conclusion

Shift configuration is a crucial aspect of a Firefighter’s operational framework and educated implementation creates an
opportunity to safeguard the well-being of Firefighters. The implementation of a 24-hour shift configuration for Firefighters
is not merely a matter of adjusting hours of work but is a comprehensive strategy aimed at maximizing their health and
safety while allowing them to perform at their best. A 24-hour shift configuration mitigates the pressingissue of
cumulative fatigue and disrupted sleep patterns that Firefighters often experience in rotational shift schedules. The
transition to a 24-hour schedule most importantly offers a positive adaptation of circadian rhythms, aligning more closely
with physiological processes and promoting long-term health by optimizing recovery periods and acknowledging the role
of circadian disruption in disease processes.

Worker claims data shows the leading cause of fatalities for Canadian Firefighters are cancer, traumatic injury,
cardiovascular disease, respiratory disease, and mental health problems. Fire Department administrations have a moral
obligation to implement measures that support the well-being of their members, and the adoption of a 24-hour shift
configuration stands as a proactive and scientifically supported step in the right direction. It is time to recognize the
significance of prioritizing the mental and physical health of our Firefighters and to implement a shift configuration that
reflects commitment to their well-being.

By tailoring recovery periods to the specific cumulative effects caused by occupational exposures, Firefighters can
maintain resistance against the health risks associated with their challenging profession. Shift configuration emerges as a
crucial element in fostering resistance, allowing for optimal recovery, and mitigating the detrimental effects of circadian
disruption on both physiological and psychological health. The 24-hour shift configuration extends beyond the
administration of working hours; itis a strategic approach to prioritizing the health and safety of Firefighters through a
simple yet effective administrative control.
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