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Abstract

As workplaces increasingly rely on continuous operations, 
evaluating the physical fitness of night shift workers has 
gained new urgency. Traditional fitness assessments often 
overlook the physiological effects of circadian rhythm 
disruptions, altered sleep patterns, and increased fatigue, 
all of which can impact the health and performance of 
night shift workers. This article examines these factors 
and presents research showing how they influence 
cardiovascular responses and overall fitness levels. It 
then explores potential adaptations to standard fitness 
assessments that could ensure fair and accurate 
evaluations for night shift workers. By implementing 
tailored approaches that consider the unique demands 
of night work, organizations can support the health and 
safety of these essential employees while maintaining 
robust assessment standards.

Introduction

The demand for continuous operations in many industries 
has made the physical fitness of night shift workers 
a critical factor for productivity and safety. Night 
shift workers often include essential personnel like 
healthcare providers, firefighters, and security staff 
whose roles require high levels of physical and mental 
resilience. Standard fitness assessments typically occur 
during daytime hours, aligned with the natural peak 
physiological state of day-shift workers. However, night 
shift workers experience different physiological patterns 

due to factors like circadian rhythm disruption, altered 
sleep schedules, and heightened fatigue.

The circadian rhythm, an internal 24-hour body clock, 
regulates vital bodily functions such as heart rate, blood 
pressure, and sleep-wake cycles. Night shift work 
misaligns this natural rhythm, potentially impacting 
workers’ cardiovascular stability and mental alertness, 
both critical components in physical fitness evaluations. 
This article explores how these factors influence the 
physical assessment of night shift workers and discusses 
research-based adaptations that can improve the fairness 
and accuracy of fitness evaluations.

Literature Review
Circadian rhythm disruption and 
physiological impacts

Night shift workers are particularly affected by the 
disruption of circadian rhythms, which control key 
physiological functions. Circadian misalignment can 
alter cardiovascular responses, metabolic processes, and 
cognitive alertness, placing unique demands on night shift 
workers’ bodies. Studies show that disrupted circadian 
rhythms are linked to fluctuations in heart rate and 
blood pressure, often reducing cardiovascular efficiency 
during night hours. For example, research indicates that 
daytime sleep among night shift workers has a distinct 
physiological impact compared to night time sleep, 
resulting in lower arterial blood pressure and heart rate 
variability. These changes, although subtle, may skew 
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fitness results if assessments are conducted without 
accounting for the altered state of night shift workers.

The potential long-term health impacts of circadian 
disruption are also significant. Extended night shifts 
can lead to “social jetlag,” where workers experience 
chronic misalignment of their biological clock with 
external schedules. This misalignment is associated 
with increased risks of cardiovascular issues, metabolic 
disorders, and decreased physical endurance, all of which 
may influence fitness evaluation outcomes.

Fatigue and Its Effects on Physical Performance

Fatigue is an unavoidable aspect of night shift work, 
often intensified by irregular sleep cycles and extended 
wakefulness. It can significantly impact physical and 
cognitive performance, as well as cardiovascular health, 
making it an essential factor in fitness assessments. For 
example, studies on night shift nurses reveal that prolonged 
shifts exacerbate fatigue and reduce alertness, impairing 
both physical and mental performance. Similarly, research 
shows that industrial night shift workers face increased 
risks of cardiovascular conditions, such as atherosclerosis, 
due to inconsistent sleep and chronic fatigue, emphasizing 
the need for adjusted fitness evaluations.

Across other critical sectors, night shift work similarly 
impairs performance and health. In transportation, fatigue 
among night shift truck drivers is linked to higher 
accident rates and increased metabolic health risks. Law 
enforcement officers working night shifts are at increased 
risk for hypertension and impaired decision-making, with 
cumulative sleep deprivation adding to stress and mental 
health challenges. In aviation, pilots report compromised 
reaction times and cognitive function due to disrupted 
circadian rhythms, increasing the likelihood of errors 
during flights. Finally, paramedics and emergency 
responders face greater risks of fatigue-related mental 
health issues, such as anxiety and burnout, due to the 

high-intensity demands of night shifts.

These findings underscore that fatigue from night shift 
work broadly impacts physical and mental health, 
reinforcing the need for tailored fitness assessments 
that consider the specific challenges faced by night shift 
workers. The table below summarizes the specific impacts 
of fatigue across different professions.

Practical Adaptations for Fitness Assessments

In response to the physiological and performance 
challenges faced by night shift workers, adapting fitness 
assessments to reflect these unique demands can improve 
accuracy and fairness. One proposed adjustment is to 
schedule fitness evaluations during the workers’ regular 
night shift hours, capturing performance in a state more 
representative of their typical work condition. This 
approach aligns with the natural rhythm disruptions 
experienced by night shift employees, providing a realistic 
measure of fitness and endurance.

Another practical adaptation is to integrate fatigue 
management strategies into fitness evaluations. Research 
suggests that controlled exposure to bright light can help 
counteract circadian misalignment, while strategic nap 
schedules may reduce fatigue and enhance alertness 
during shifts. Further, organizations can benefit from 
educating night shift workers on sleep hygiene and 
fatigue management techniques, thereby supporting 
their overall health and improving assessment outcomes. 
Accordingly, including such interventions as part of the 
fitness assessment process could ensure that night shift 
workers are evaluated under conditions that reflect their 
true physical capacity.

Conclusion

Evaluating the fitness of night shift workers requires 
consideration of circadian disruptions, altered sleep 
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Table 1: Summary of fatigue-related impacts across professions for night shift workers

Profession Fatigue-Related Impacts Study/Source

Healthcare 
(Nurses)

Extended shifts increase 
fatigue and reduce 
alertness, impacting 
physical and cognitive 
performance.

Thompson, B.J., M.S. Stock, and V.K. Banuelas, Effects of Accumulating 
Work Shifts on Performance-Based Fatigue Using Multiple Strength 
Measurements in Day and Night Shift Nurses and Aides. Human Factors, 
2017. 59(3): p. 346-356.

Thompson, B.J., M.S. Stock, and V.K. Banuelas, Effects of Accumulating 
Work Shifts on Performance-Based Fatigue Using Multiple Strength 
Measurements in Day and Night Shift Nurses and Aides. Human Factors, 
2017. 59(3): p. 346-356.

Transportation 
(Truck Drivers)

Night shifts impair sleep 
and alertness, leading to 
higher accident rates and 
metabolic health risks 
due to fatigue.

Di Milia, L., Shift work, sleepiness and long-distance driving. Transportation 
Research Part F: Traffic Psychology and Behaviour, 2006. 9(4): p. 278-285.

Kervezee, L., A. Kosmadopoulos, and D.B. Boivin, Metabolic and 
cardiovascular consequences of shift work: The role of circadian disruption 
and sleep disturbances. European Journal of Neuroscience, 2020. 51(1): 
p. 396-412.

Industrial 
Workers

Chronic fatigue from 
irregular shifts is linked 
to cardiovascular risks, 
such as atherosclerosis, 
and reduced reaction 
times.

Skogstad, M., et al., Shift Work Including Night Work and Long 
Working Hours in Industrial Plants Increases the Risk of Atherosclerosis. 
International Journal of Environmental Research and Public Health, 
2019. 16(3): p. 521.

Chellappa, S.L., et al., Impact of Circadian Disruption on Cardiovascular 
Function and Disease. Trends in Endocrinology & Metabolism, 2019. 
30(10): p. 767-779.

Law 
Enforcement 
Officers

Night shifts increase the 
risk of hypertension and 
impair decision-making, 
with sleep deprivation 
leading to increased stress 
and mental health issues.

Everding, B., et al., Association of Sleep Quality with Cardiovascular 
Disease Risk and Mental Health in Law Enforcement Officers. Journal of 
Occupational and Environmental Medicine, 2016. 58(8): p. e281-e286.,

Mumford, E.A., et al., A nationally representative study of law enforcement 
shiftwork and health outcomes. Journal of Occupational and Environmental 
Hygiene, 2021. 18(4-5): p. 192-202.

Aviation 
(Pilots)

Circadian disruption 
from night shifts impairs 
cognitive function and 
reaction times, increasing 
error risks in flight 
operations.

Ariznavarreta, C., et al., Circadian rhythms in airline pilots submitted to 
long-haul transmeridian flights. Aviat Space Environ Med, 2002. 73(5): 
p. 445-55.

Caldwell, J.A., et al., Fatigue countermeasures in aviation. Aviat Space 
Environ Med, 2009. 80(1): p. 29-59.

Caldwell, J.A., Crew Schedules, Sleep Deprivation, and Aviation 
Performance. Current Directions in Psychological Science, 2012. 21(2): p. 
85-89.

Emergency 
Services 
(Paramedics)

High-intensity night shifts 
increase fatigue, reducing 
endurance and elevating 
risks of anxiety and 
burnout.

Harris, R., et al., Mental health risk factors for shift work disorder in 
paramedics: A longitudinal study. Sleep Health, 2023. 9(1): p. 49-55.

Khan, W.A.A., et al., The relationship between shift-work, sleep, and 
mental health among paramedics in Australia. Sleep Health, 2020. 6(3): 
p. 330-337.

Yung, M., et al., Developing a Canadian fatigue risk management 
standard for first responders: Defining the scope. Safety Science, 2021. 
134: p. 105044.
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patterns, and increased fatigue. Although traditional 
fitness assessments do not inherently disadvantage 
night shift workers, adjustments to address these unique 
physiological states can improve accuracy and fairness. 
By scheduling assessments in alignment with night shift 
hours and incorporating fatigue management strategies, 

organizations can better support the health and safety 
of night shift workers. Adapting fitness assessments in 
this way ensures that evaluations are comprehensive and 
reflective of the demands faced by workers in essential 
night-time roles.


