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Shift work and sleep: medical implications and
management
Abstract
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The primary occupation of a worker can play an important role in achieving good
sleep, as well as good physical and mental health. Shift Work Sleep Disorder (SWSD)
is a condition that results from working atypical shifts (i.e. other than the typical
9am to 5pm schedule). Individuals who manifest SWSD usually complaint of trouble
sleeping, excessive sleepiness and fatigue which interfere with overall functioning.
Misalignment of circadian timing system results in undesirable health consequences.
Among shift workers, good sleep is essential for efficient functioning. Disturbed sleep
is associated with anxiety, depression, poor physical and mental health and eventually,
leads to impaired quality of life. The economic burden of undiagnosed, under-and
untreated shift work is high. The healthcare workers and policymakers can play a
pivotal role in dealing with this issue by educating the public and providing them with
adequate privileges to perform their work.
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impairment and work under-performance; this can be overcome with
good social support and a supportive work environment.5 Preventive
measures to reduce psychosocial stress at work places such as family
support, social support and better work environment can decrease
sleep problems and a worker can then be more efficient and productive
during working hours.6

Introduction

Gender difference and shift work

A shift worker can work overnight, early mornings or alternate
between shifts. These disruptions, especially night work, can have
consequences for the sleep and wake states, also known as circadian
rhythm. When individual works outside of the typical 9am to 5pm
hours it is called shift work. This schedule could mean working during
nights or early mornings.1 Circadian rhythm, which is mediated by
a suprachiasmatic nucleus in the hypothalamus, is essential for the
normal good health of a person. This circadian rhythm is disrupted
in a nightshift worker and can compromise a person’s health.2 Shift
workers have a higher prevalence of insomnia and mental disorders
compared to non-shift workers.3 Sleep disturbance occurs in shift
workers because of the disturbance of circadian rhythm. Circadian
rhythm disturbance causes hormonal disturbance of several hormones,
including melatonin and cortisol, thus leading to an increased risk
of metabolic syndrome (MetS) disorders such as obesity and type 2
diabetes mellitus (T2DM). Shift workers have increased white blood
cell counts compared to non-shift workers, which can lower immunity.
In addition, to causing problems on a molecular or hormonal level,
shift work can impede a person’s daily functioning.4 The poor sleep
that results from disruption of circadian rhythms can lead to cognitive
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To increase productivity at work, a minimally stressful work
environment is necessary. To cope with job stress, temper control,
intervention with controlling depressive mood symptoms, and good
sleep quality of an employee, especially among female nurses,
could lead to a better and more productive work environment.7 Like
nurses, female physicians are also at risk for increased job stress. The
increased workload could cause female doctors to suffer from severe
mental health problems, like depression and sleep disturbance, thus
affecting their professional and personal lives.8 Female executive
workers are another group of professionals at higher risk of sleep
disturbance due to the high demand of their executive work as
compared to non-executive workers. The rigorous job demands can
be offset by strong family and social support.9 Women employees
show more post-traumatic stress disorders (PTSD) compared to male
employees in military occupations.10 Overall, shift work in female
workers can lead to problems in woman’s personal and professional
lives, due to the atypical hours and increased physical exertion at
work.11 A consequence of this is that women night shift workers have
a higher risk of stroke compared to non-shift workers.12

36

© 2017 Jehan et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and build upon your work non-commercially.

Copyright:
©2017 Jehan et al.

Shift work and sleep: medical implications and management

Occupational stress and sleep disturbance
The relationship between poor sleep and stress is bi-directional.
People can develop sleep problems if their working environment is
highly stressful; and workplace stress can also contribute to anxiety
and depression disorders which are both associated with disturbed
sleep.13 A stressful environment at work and shift work both can cause
disturbed sleep.14 Less psychosocial support and highly demanding
jobs can be a causative factor of stress and sleep disturbance, compared
to good psychosocial support and better work environment.15 Stress in
the workplace because of high-demand jobs and lack of psychosocial
support can also cause disturbed sleep.16 Stress in the workplace is one
of the major risk factors of insomnia, along with lack of social support
and an uncomfortable work environment.17 Stressful situations can
cause disturbed sleep, and people who experience sleep disturbance
due to situational stress can develop insomnia in the future.18,19 An
occupational change from a less straining job to a higher straining
job can significantly increase sleep problems.20 People with disturbed
sleep cannot perform their daily activities efficiently. They also tend
to show a more depressed mood and have low energy during the
daytime.21 Disturbed sleep impairs quality of life (QOL) and daytime
functioning.22 Disturbed sleep is also responsible for workplace
hazards and errors. Because of insomnia, workplace hazards and
errors end up costing employers hours and days of work. Workplace
accidents due to insomnia-related issues lead to costs greater than any
chronic disease.23 Work performance is poor in people suffering from
insomnia and lead to high costs because of decreased performance
at work as working with disturbed sleep can cause less efficient
work.24 Job strain increases sleep disturbance when rewards at work
are not given and over commitment is required.25 The nature of the
occupation, strenuous physical exertion, and continuous mental
stress in the workplace can disturb sleep or may increase sleep
problems in the insomniac population. Disturbed sleep can cause
poor work performance as well as absenteeism from work, which
is also a significant economic burden. Accidents and errors in the
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workplace due to disturbed sleep have a severe negative impact on
the economy.26 People with insomnia have poorer work performance
and their healthcare cost is higher compared to people with the good
quality of sleep.27 SWSD is also common in flying crews, where more
alertness and cognitive functions are required. So the cooperation of
colleagues, proper scheduling of shift work, and teamwork are very
necessary working in the international space station. In flying, the
hectic schedule of shift work leads to more SWSD compared to other
professions.28 Sleep quality is poorer among nurses who do shift work
compared to nurses who never did shift work.29 Even nightshift police
officers have poorer sleep quality compared to day workers.30

Prevalence of insomnia worldwide
Insomnia is a rapidly growing global health issue. Disturbed sleep
affects all aspects of an individual’s daily life functioning. People are
frequently involved in traffic accidents and have claimed that hazards
have been created in the workplace due to insomnia.
As shown in Table 1, a study a national survey conducted
examining Australian sleep habits reveals the prevalence of insomnia
to be 33-45%.31 This is not much different from the results seen in
the Netherlands in which the prevalence of insomnia is 32.1%.32 As
seen in American studies, Insomnia greatly affects an individual’s
health and is also a significant cause of depression.33 Insomnia rates
are higher in the elderly population, and the condition is associated
with a decline in cognitive functioning, a decline in daily physical
functioning, and a poor quality of life.34 Other increasing medical and
psychosocial health issues are the underlying factors of insomnia, all
of which compromise the physical and mental health of an individual.35
Another study also confirms that the prevalence of insomnia is more
common among the elderly, as well as people with psychosocial
stress.36 To reduce anxiety and depression due to insomnia, people
are taking sleeping medications such as benzodiazepine, for example.
But healthcare workers should be concerned about the excessive use
of benzodiazepines and their negative side effects.37

Table 1 The prevalence of insomnia worldwide
Study title

Study design

N

Prevalence
of insomnia

References

Sleep health of Australian adults in 2016: results of the 2016 Sleep Health
Foundation national survey

Cross-sectional

1011

33-45%

31

Epidemiology of sleep and sleep disorders in The Netherlands

Epidemiological study

2089

32.10%

32

Quality of life, sleepiness and depressive symptoms in adolescents with insomnia:
A cross-sectional study

Cross sectional study

6919

8.30%

33

Cognitive and affective functions associated with insomnia: a population-based
study

Population based study

142

36.20%

34

The Prevalence of Insomnia, Its Sociodemographic and Clinical Correlates, and
Treatment in Rural and Urban Regions of Beijing, China: A General PopulationBased Survey

Logistic regression
analysis

5,926

9.20%

35

An epidemiological study of insomnia among the Japanese general population

Multiple logistic
regression analysis

3030

21.40%

36

Epidemiological study on insomnia in the general population

Epidemiological study

5,622

20.10%
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Shift work and associated comorbidities
Shift work is associated with disturbed circadian rhythm, which
is involved in the torrent of disturbed physiological and pathological
mechanisms. This disruption is not only a risk factor for breast cancer,
but can also be a risk factor for T2DM, obesity, hypertension, MetS,
Cardio Vascular Diseases(CVD), stroke, acute respiratory infections,
gastrointestinal tract problems (GIT), menstrual problems, back
pain, headaches, anxiety, mood disorders and depression.38–44 Night
shift workers are at a higher risk of hypertension.45,46 Inflammatory
markers such as C Reactive Protein (CRP) and leukocyte counts are
higher in shift workers and are associated with CVD, atherosclerosis,
stroke, andT2DM.47–49 Increased leukocyte count is one of the major
risk factors for CVD, and ischemic stroke.50 Increase leukocyte count
is a risk factor and also a prognostic factor for CVD.51 Working night
shifts is a risk factor for poor diabetes control, as hemoglobin A1c is
higher among night shift workers with T2DM compared to working
day shifts.52 Disturbed sleep, OSA and shift work are risk factors for
T2DM and all patients with sleep problems should be screened for
T2DM.53 Shift work is also associated with a disturbed lipid profile,
high triglycerides and low HDL levels are often noticed among
shift workers.54 High triglycerides, low HDL cholesterol findings
among shift workers are associated with MetS compared to non-shift
workers.55
Shift workers females have higher incidence and prevalence
of breast cancer compared to non-shift workers. This is because
there is more light exposure at night and the release of melatonin
is suppressed, which predisposes women to breast cancer through a
series of physiological and pathological mechanisms.56 Disruption of
the circadian rhythm can disrupt the rhythmicity of different genes in
breast tissues, which controls the normal texture of the breast tissues
and biology and can lead to breast cancer.57 Light exposure at night
among shift workers suppresses the normal release of melatonin from
the pineal gland and could also stimulate the production of estrogen
from the ovaries, which could in turn cause breast cancer.58 Working
for a prolonged time period in shift workers is a risk factor for a
breast cancer due to the disruption of circadian rhythm and decreased
the production of melatonin hormone.59 Women are more prone to
breast cancer if they start shift work from a very early age and work
for a prolonged period of time.60 Nurses working nightshifts have
a higher risk of breast cancer compared to non-shift workers. The
disruption of the circadian rhythm plays an important role because of
decreased availability of melatonin in artificial light. Nightshift work
and industrial chemical exposure, such as metals, pesticides, lead,
and hydrocarbons can be a significant risk factor for breast cancer
if it occurs at an early age and for a prolonged period of time.61 This
disruption is not only a risk factor for breast cancer, but can also be
a risk factor for, anxiety and mood disorders such as depression.39
Depression is mentioned among nightshift workers due to sleep
disturbance compared to day shift workers (Figure 1).62,63
Healthcare professionals, such physicians and nurses are at a higher
risk for migraines compared to the general population.64 The additional
stress of on-call schedule scan cause physicians GIT problems due
to disturbed sleep and psychological work stress.65 Longer working
hours, improper sleep, less physical activity, and shift work leads to
lower back pain (LBP) among taxi drivers and other employees who
spend significant amounts of their workday driving, such as truck
drivers, letter carriers, or even police officers.66 Shift workers have
a cognitive decline and impaired work efficiency compared to non-
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shift workers.5 Disturbed sleep can cause drowsiness, which is a major
cause of road traffic accidents.67

Figure 1 shift work associated pathologies and comorbidities.

Management of insomnia, better
functioning, reduce economic burden

sleep, better

Chronic insomnia is one of the major causes of depression and is
associated with a decrease in quality of life (QOL) and poor functioning
in the workplace. It should be treated by addressing the underlying
causative factors widely or through a referral to a sleep specialist.68
Chronic insomnia can be best treated by using non-pharmacological
techniques, such as cognitive behavioral the rapies or reviewing sleep
hygiene. For the acute symptoms of insomnia, hypnosis can be an
effective therapeutic measure.69 Sleep disturbance should be addressed
as soon as possible to reduce the potential physical and mental health
complications.70 High-demanding jobs and over-commitment can
cause sleep disturbances, and work-related sleep disturbance can be
overcome by good family support, giving rewards at the work place,
and a strong supportive work environment. This work support can
prevent future insomnia-related problems.71 Higher job strain leads to
disturbed sleep, lower job strain, and good social support can improve
sleep problems.72 Stress management training and techniques can
help cope with sleep disturbance among certain professions such as
nursing. These training can last longer and be beneficial for one’s
future professional career life.73 Work stress can lead to disturbed
sleep among workers and decreases performance at work. Controlling
self-temperament and a cooperative environment among employers,
employees, and colleagues can help to decrease sleep disturbance and
can increase the work performance and life quality of workers.74 Proper
sleep hygiene is necessary for good quality sleep; symptoms from
insomnia can be reduced with less strain at work.75 Switching night
work and rotational work can improve sleep disturbances, compared
to sticking to the same shift schedule.76 Blood pressure control
and napping can also play an important role in the management of
hypertension-related to shift work.45 Hypertension could be reduced
among shift workers by scheduling shift work properly and strategies
should definitely be taken to overcome sleep disturbance among shift
workers.77 Shift work is a major risk factor of developing MetS and
if shift workers with MetS show a severity of the disease then they
should consider a change of work and should be counseled by a health
care professional.78,79 Health education should be provided to patients
about sleep problems and associated co-morbidities related to shift
work. Shift work schedules, selection of appropriate people for shift
work, and their treatment are key factors in the management of shift
worker problems.37 A 30 minute nap has been found to effectively
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reduce nurses stress level, thus allowing them to drive home safely
at the end of their shift with reduced drowsiness.80 Emergency Room
physicians who work 24 hours shifts are at increased risk for cardiac
strain, which can cause tachycardia. With this in mind, emergency
room physicians should reduce their hours as less tachycardia was
noted when they worked 14 hours.81 Making proper work schedule
policies among nightshift-working nurses and their implementation
can provide better health care to the patients and also give better
sleep quality and healthy working environment to nurses.82 The same
applies for interns and resident physicians who have to take overnight
call. To improve work environment, proper work schedules should be
considered allowing for the mandated time off.83
Insomnia can be treated pharmacologically; melatonin can help
in the facilitation of normalizing the aberrant circadian rhythm.84
Benzodiazepine receptor agonist response is good among several
insomniac patients and remission rates are very low.85 Shift work is
associated with several co-morbid conditions and can compromise an
individual’s physical and psychosocial health. The National Institute
for Occupational Safety and Health (NIOSH) guides workers how to
cope up with stressful work-related situations and manage their daily
healthy physical and mental health. This information and guidelines
are easily accessible and their websites are available online for an
individual’s use and access. These websites and their literature give a
thorough guidance regarding the work and health of a worker.86

Discussion
Sleep disturbance due to shift work potentially plays a negative
role in workers’ health, as it can predispose to chronic diseases such
as hypertension, stroke, CVD, T2DM, obesity, decreased immunity,
cancer, anxiety, and depression. The underlying mechanism of SWD
is a disturbance of the normal circadian rhythm, which leads to the
increased release of inflammatory markers; which contribute to
obesity, metabolic syndrome or even cancer.87 Female shift-workers
are at a higher risk of breast cancer compared to non-shift workers
because of the disturbance of their circadian rhythm. There is a
decreased release of melatonin and cortisol hormones among nighttime shift-workers, which releases a series of inflammatory markers
such as IL-1, IL-2, TNF-α, thus predisposing a woman to a higher risk
of breast cancer.57,88,89
Shift workers are at an increased risk for sleep disturbance and
increased shift hours can lead to occupational injuries. Due to fatigue
and somnolence, shift workers cannot perform their duties efficiently
and the productivity outcome of work is also affected.90 Sleep
disturbance is a major health risk factor among shift workers, and this
can be worse if shift hours are of longer duration.91 Sleep duration
and quality are strongly related to the metabolic functioning of the
body, and disturbed sleep slows metabolism, which could lead to
weight gain and impaired glucose metabolism.92 Insufficient sleep is
a major risk factor for T2DM and obesity or it can predispose to both
conditions simultaneously.93 Female shift workers have the highest
incidence of MetS and other health conditions compared to non-shift
working women. Shift work is associated with metabolic syndrome,
as well as CVD, stroke, breast cancer, and GIT problems.94 In the
nursing profession, shift work causes sleep disturbance and a lack
of physical exercise compromises both physical and mental health.95
Commercial motor vehicle drivers are also under the influence of

39

disturbed sleep, due to shift work and long hours, disturbed sleep
and a lack of physical exercise are the predisposing factors of the
development of obesity, which could also cause MetS.96 Shift work
is one of the major risk factors of disturbed sleep, which can lead
an individual to eat excessively and this could be a factor leading
to obesity and disturbance of healthy metabolic functioning of the
body.97 Night shift work is a major risk factor for sleep disturbance,
which is then associated with physical and mental illness.3 Shift work
with longer duration causes CVD and increased mortality rate.98
This global issue of shift work should be addressed by policymakers
and healthcare professionals; as shift hours should be suitable without
compromising the physical and mental health of shift workers.
Reducing shift hours can also be beneficial for a shift worker’s health.
NIOSH is a good resource for employees and companies on how to
manage work stress and shift worker’s health.84

Conclusion
Sleep disturbance among shift-workers contributes to the fact
that these people are at a greater risk of mental and physical illnesses
compared to that of non-shift workers.99 Night shift work is associated
with poor sleep, and disturbed sleep is a major risk factor for MetS,
which is correlated with poor health and can cause poor work
performance.100 People who work overtime and do not get proper
sleep are at increased risk of occupational hazards, and these hazards
could be exposures to different chemicals, solvents, fumes, and
dust. Working longer hours in this environment can not only disturb
people’s sleep but also compromise their health.101
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