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Recognition and 
Assessment of  
Shift Work Disorder

It is estimated that between 15% and 26% of the US labor force works 
night, evening, or rotating shifts1 and that approximately 10% of these 
individuals suffer from circadian rhythm sleep disorder, shift work type, 
usually referred to as shift work disorder (SWD). Shift work disorder 
involves insomnia and/or excessive sleepiness that impair the ability to 
function.2 The goal of this article, based on a series of teleconferences 
held in the summer of 2010, is to help clinicians better understand the 
pathophysiology, prevalence, and consequences of SWD and how to  
diagnose this problem when they encounter it in clinical practice.

OVERVIEW OF THE CIRCADIAN RHYTHM

Andrew D. Krystal, MD, MS, presented an overview of the circadian 
rhythm and its effects on sleep, wakefulness, and overall health.

Case Vignette
Mr B, a 45-year-old police officer, was referred for evaluation for  

“probable narcolepsy.” He had been experiencing sleepiness, irritability, 
problems with job performance, social limitations, and trouble falling 
asleep. He had had 2 car accidents due to falling asleep while driving.  
He reported frequent upper respiratory infections, but no other health  
or psychiatric problems. Mr B first began having problems with insomnia 
and sleepiness 4 years earlier when he started his new job, which requires 
at least 1 to 3 night shifts per week. He has no history of other sleep prob-
lems, including narcolepsy or breathing-related sleep disorder. A diagnosis 
of SWD was made, which was confirmed when Mr B stopped shift work 
for a time at the clinician’s suggestion; his difficulties with insomnia and 
excessive sleepiness completely resolved, his job performance and social life 
improved, and he had more energy. His problems with upper respiratory 
infections also improved.

Properties of the Circadian Rhythm
Circadian rhythms were “discovered” in an experiment published 

in 1729,3 which found that plants whose leaves open and close over 24 
hours continue this pattern of leaf movement even in constant darkness. 
The finding that plants undergo physiologic changes not driven by  
environmental light but as if by some kind of internal clock launched  
the field of circadian rhythm research.

The circadian rhythm is a self-sustained rhythm of biological pro-
cesses that entrains the organism’s various functions to the environmen-
tal cycle of light and dark. This rhythm is observed in nearly all species 
and plays an important role in synchronizing organ systems to optimal 
phase relationships with each other. Variations in many biological pro-
cesses occur over roughly a 24-hour period. For example, core body 
temperature oscillates over a range of about 2 degrees Centigrade on 
a cycle of about 24 hours,4 which is a fairly significant variation. Such 
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endogenous rhythmicity is seen in many other biological 
measures, including levels of plasma melatonin, which in-
crease in the evening and early part of the night, and plas-
ma cortisol, which increase over the course of the night, 
peak at waking, and diminish throughout the day.4

A number of factors, especially light, can modify the 
endogenous circadian rhythm. For example, when travel-
ing to a new time zone, the human body is temporarily on 
a different schedule from the new environment, because 
the circadian rhythm developed in the previous location 
persists for a time. The longer a person stays in the new 
environment, the more the body aligns with its new envi-
ronmental clock, a process driven by cues, especially ap-
propriate exposure to light, that tell us when it is daytime 
or nighttime.

Light affects the circadian rhythm differently depend-
ing on timing.3 If we are exposed to light late during the 
night, it shifts our rhythm so that we tend to go to bed and 
wake up earlier. If we are exposed to light in the early part 
of the night, it shifts our rhythm so that we tend to stay up 
and sleep later. During the habitual wake period, light has 
no effect at all.

Other inputs affect our internal clock including time 
of meals, activity level, and caffeine intake.5,6 We often 
experience gastrointestinal upset in a new time zone due 
to eating when the body does not expect to eat.7 The re-
lease of insulin and other digestive hormones is still on 
the previous time zone’s clock and out of synchrony with 
meal times in the new time zone.8 The circadian rhythm 
pacemaker also affects brain functioning (eg, alertness or 
sleepiness) and the autonomic nervous system.9,10

Anatomy and Genetics of the Circadian Rhythm
The master clock that synchronizes all periodic behav-

ior in our body is located in the brain in the suprachias-
matic nucleus (SCN) of the hypothalamus. The SCN plays 
a key role in regulating timing of activity in a wide range 
of cells throughout the body via outputs to different brain 
regions that regulate temperature, sleep, hormone release, 
and eating behavior,11 as confirmed by the following find-
ings. Melatonin, which promotes sleep, is produced by 
the pineal gland under the control of the SCN. Exposure 
to light suppresses melatonin output via the retinohy-
pothalamic tract of neurons that runs from the retina to 
the SCN. If the SCN is lesioned, circadian rhythmicity 
goes away.12 When cells are removed from the SCN, they 
continue to show self-sustaining circadian rhythmicity in 
vitro.13 Finally, if the SCN is transplanted from one animal 
to another, the recipient manifests the circadian rhythm 
of the donor, showing that the SCN can entrain biological 
activity and drive a circadian process on its own.14

The SCN’s chemical clock is under genetic control. Al-
though researchers had previously been able to breed for 
changes such as different eye or hair color, Benzer15 was 
the first to show that behavior could be modified geneti-
cally by breeding circadian behavioral patterns into fruit 

flies. A relatively small number of genes and proteins 
regulate this biological clock. These include a series of 
peptides that are synthesized in the nucleus, diffuse into 
the cytoplasm where they bond with each other, and then 
diffuse back into the nucleus where they turn off their 
own synthesis, a process that takes about 24 hours and 
then starts over again. The critical genes responsible for 
the process (eg, period, clock, and Cry genes) can be  
manipulated to alter the circadian cycle.16

The role of genetic factors in the circadian rhythm is 
supported by the observation that preferred sleep/wake 
schedules (eg, being a “night owl” or a “morning lark”) 
tend to run in families. The tendency to go to bed and get 
up very early (sleep phase advance) is linked to a change 
from serine to glycine, a mutation in the human period-2 
(hPer2) gene that is an autosomal dominant trait.17 The 
tendency to stay up late and sleep late (sleep phase delay) 
is associated with several genes, including the human  
period-3 (hPer3) gene.18–20

Effects on Sleep/Wake Function
The SCN affects sleep/wake function via its effect on  

3 brain regions. The ventrolateral preoptic area, which  
releases γ-aminobutyric acid (GABA) and is the most  
important for sleep functioning, plays an important role 
in promoting sleep.11 The lateral hypothalamic area re-
leases the transmitter hypocretin/orexin, a peptide that 
promotes wakefulness.11 The paraventricular hypothala-
mus is involved in the release of melatonin.11

The most common model of our sleep/wake cycle 
is based on the interface between the circadian rhythm 
system’s drive for wakefulness, through the effects of the 
SCN, and the homeostatic drive for sleep (ie, the longer 
awake, and the shorter the previous sleep periods, the 
more a person feels the drive for sleep).21 This interaction 
produces a consolidated period of wakefulness, driven by 
the circadian rhythm, and a consolidated period of sleep 
that occurs when the homeostatic sleep drive has built 
up and the wake-promoting systems have shut down.22 
The circadian rhythm system enables us to stay awake for 
extended periods, despite a growing homeostatic drive for 
sleep, by modulating the release of neurotransmitters, in 
particular hypocretin/orexin, that maintain wakefulness. 
If not for this interaction, we would have great difficulty 
functioning, since we would fall asleep as soon as the 
drive to sleep built up sufficiently. This is what happens  
in narcolepsy, which involves abnormalities in the  
hypocretin/orexin system (studies have found that  
lesioning or loss of the neurons that release hypocretin/
orexin seems to lead to narcolepsy).23

Problems can arise when the 2 systems are not syn-
chronized appropriately. Trying to sleep when the body 
doesn’t normally sleep will result in less and poor qual-
ity sleep because the circadian processes are fighting 
the sleep drive. Individuals with circadian rhythm sleep 
disorders are likely to experience at least partial sleep loss 
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on a long-term basis because they are trying to sleep at an 
unfavorable time for extended periods. Both animal and 
human research studies indicate that even modest pro-
longed sleep deprivation can produce 4 types of serious 
physiologic abnormalities24–29:

Metabolic dysfunction•	  (increased appetite, metab-
olism, or oxygen consumption; sympathetic ner-
vous system activation; decreased cerebral glucose 
utilization in certain subcortical structures)
Neuroendocrine abnormalities •	 (low thyroid- 
stimulating hormone; decreased levels of growth 
hormone, prolactin, or leptin)
Decreased resistance to infectious disease•	
Oxidative stress•	

Humans who experience prolonged sleep deprivation 
also demonstrate higher rates of obesity and type 2 dia-
betes as well as neurobehavioral impairment, including 
a shortening of voluntary and involuntary sleep latency 
resulting in daytime sleepiness, microsleeps (intrusion  
of sleep into wakefulness), and errors of omission and 
commission on cognitive testing.30,31

Role in Health and Disease
By synchronizing the body’s biological clocks, the SCN 

has extensive influence on peripheral tissues through the 
autonomic nervous system,32 including the heart (blood 
circulation), brown adipose tissue (temperature regula-
tion), the kidney (electrolyte balance), the liver (glucose 
metabolism), the pancreas (glucose stability), the adrenal 
cortex (corticosteroid release), and white adipose tissue 
(leptin release and energy storage). For example, glucose 
is released in a gradual, oscillating, sinusoidal-like pat-
tern over a 24-hour period. If animals in an experimental 
paradigm are fed at times other than their natural feeding 
times, the original cycle continues. However, if the SCN 
is cut out, glucose release becomes entrained to feeding 
times33 and is no longer linked to other physiologic pro-
cesses related to eating and digestion.

Phase dyssynchrony occurs when the rhythms of  
organs are out of synchrony with the SCN. Research in 
animals and humans has shown that such disruptions can 
have negative effects on health. For example, disrupting 
the normal circadian rhythmicity of hamsters with car-
diomyopathy significantly reduced median life span by 
11%.34 The SCN also appears to regulate the circadian 
rhythm of cellular growth and division. Mice with  
osteosarcoma randomized to either a “jet lag” model or 
lesioning of the SCN had a significant increase in tumor 
weight and decrease in survival rates compared with  
controls.35,36

Similar types of negative effects are also seen in  
humans who experience phase dyssynchrony, as  
Dr Roth discusses in the next section.

Summary
The circadian rhythm, a self-sustained rhythm of  

biological processes observed in nearly all species, is  
determined by both genetic and behavioral factors. It 
plays an important role in coordinating and modulating 
sleep/wake function and in many other biological pro-
cesses. Disturbances of the circadian rhythm cause mis-
alignment among biological and behavioral processes that 
can lead to disturbances in sleep/wake function and other 
types of impaired functioning and may affect our capacity 
to fight off disease.

SHIFT WORK DISORDER

Circadian Rhythm Sleep Disorders
Thomas Roth, PhD, presented an overview of circadian 

rhythm sleep disorders. with a focus on SWD. According 
to the second edition of the American Academy of Sleep 
Medicine’s International Classification of Sleep Disorders 
(ICSD-2),37 the major feature of circadian rhythm sleep 
disorders is “a misalignment between the patient’s sleep 
pattern and the sleep pattern that is desired or regarded as 
the societal norm.” In addition to SWD, the ICSD-2 lists 
8 other types of circadian rhythm sleep disorders, includ-
ing time zone change (jet lag) syndrome and delayed and 
advanced sleep phase syndromes. Many people have ex-
perienced jet lag syndrome, caused by a lack of synchrony 
between the body’s internal clock and a new time zone in 
which the person is trying to function. Circadian rhythm 
disturbances can also involve delayed or advanced sleep 
phases. In delayed sleep phase syndrome, the person has 
difficulty falling asleep and difficulty getting up in the 
morning (ie, the person’s clock is set several hours later 
than the norm). Delayed sleep phase syndrome occurs 
very commonly in adolescents, who may not go to sleep 
until 2 am and then have great difficulty getting up in the 
morning. In advanced sleep phase syndrome, which occurs 
most often in the elderly, people tend to go to sleep at 8 
or 9 pm and then wake up at 3 or 4 am (ie, the person’s 
clock is set several hours earlier than the norm). Because 
delayed and advanced sleep phase syndromes often cause 
the person to be out of synchrony with the prevailing 
sleep/wake patterns of society, they can lead to significant 
morbidity. Recent studies have found that, when high 
school classes were started an hour or 2 later, the number 
of car accidents decreased and academic functioning im-
proved.38–41 Problems can also arise when there is chronic 
dyssynchrony between the person’s internal clock and ex-
ternal light and dark (ie, when a person is required to stay 
awake and work when it is dark and sleep when it is light), 
which can, in some cases, lead to SWD.

Shift Work
It is important to distinguish between shift work and 

SWD. Shift work is a job description. The vast majority 
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of people who work shifts adjust and do well. However, 
a subgroup of people have great difficulty adjusting their 
internal clocks and develop SWD due to a mismatch be-
tween the sleep/wake schedule required by their jobs and 
their own circadian sleep/wake cycles.

Prevalence of shift work. It is estimated that 15%–26% 
of the US labor force works night, evening, or rotating 
shifts.1 The 2004 Current Population Survey (CPS)42 
reported that almost 15% of full-time wage and salary 
workers (over 14 million workers) usually worked an al-
ternative shift: 4.7% evening shifts, 3.2% night shifts, 3.1% 
employer-arranged irregular schedules, and 2.5% rotating 
shifts. The prevalence of shift work was greatest among 
workers in protective services (eg, police, firefighters, se-
curity guards) (50.6%), food preparation/serving (40.4%), 
health care support (28%), personal care and service 
(28%), and transportation and material moving (28%).

Effects of shift work on the sleep/wake cycle. Shift work 
affects the 2-process sleep/wake cycle in a number of ways. 
No matter how many hours a person has slept during the 
day, trying to work during the down side of the circadian 
rhythm (eg, between 12 am and 6 am) is very difficult 
unless the internal clock shifts. Studies have found that, 
over a 24-hour cycle, subjective alertness and cognitive 
functioning both decline between 2 am and 4 am.43 Also, 
because a person is not sleeping at night, the homeostatic 
pressure to sleep is not relieved, producing ever increasing 
pressure to sleep.44 However, only a subset of individuals 
who work night or rotating shifts develop SWD because 
circadian rhythms are modulated not only by light and 
dark, but also by other factors such as “clock genes,” mela-
tonin, and environmental cues (eg, noise).45,46

Shift Work Disorder: An Overview
Prevalence. Drake et al found that 28% of those who 

work night or rotating shifts, compared with 18% of day 
workers, experienced insomnia and/or excessive sleepiness 
and estimated the “true prevalence” of SWD to be approxi-

mately 10% of those who work night or rotating shifts.2 A 
study of 103 shift workers on a North Sea oil rig (working 
2 weeks on 7 nights/7 days, 12-hour shifts, 4 weeks off) by 
Waage et al found a relatively high prevalence of SWD.47 
They reported that 24 (23.3%) of the shift workers were 
suffering from SWD, and that, during their 4-week period 
off work, the workers with SWD reported significantly 
poorer sleep quality, more subjective health complaints, 
and greater problems in coping than individuals who did 
not have SWD. Shift workers without SWD reported re-
sults similar to day workers on the rig with regard to sleep, 
sleepiness, subjective health complaints, and coping.

Diagnosis. The ICSD-2 criteria for SWD are listed in 
Table 1. The disorder is diagnosed primarily based on 
sleep history. In assessing for SWD, the clinician should 
ask, “When do you go to work? When do you sleep? How 
sleepy are you now?” It is also important to rule out other 
sleep and psychiatric disorders that can lead to insomnia 
and/or excessive sleepiness.37

Differential diagnosis. The differential diagnosis of 
SWD includes excessive sleepiness due to obstructive sleep 
apnea, narcolepsy, restless legs syndrome, and chronic 
insufficient sleep due to daytime conflicts (eg, child care, 
environmental factors, “moonlighting” at a second job). 
Comorbid conditions (eg, prevalence of sleep apnea is 
increased in shift workers) can complicate the diagnosis 
of SWD. Clinicians also need to rule out comorbid disor-
ders that can cause insomnia and excessive sleepiness (eg, 
primary insomnia, insomnia associated with psychiatric 
disorders such as major depression), as well as consider 
whether the person may be taking medications or abusing 
drugs or alcohol to help with sleep, which may be causing 
impairment at work.

Consequences of Shift Work Disorder
Just as animal studies have found that disruptions in 

circadian rhythm can affect health outcomes, studies in 
humans have produced similar findings.

Table 1. ICSD-2 Criteriaa

General criteria for circadian rhythm sleep disorder
A. There is a persistent or recurrent pattern of sleep disturbance due primarily to 1 of the following: 

 i. Alterations of the circadian timekeeping system
ii. Misalignment between the endogenous circadian rhythm and exogenous factors that affect the timing or duration of sleep

B. The circadian-related sleep disruption leads to insomnia, excessive daytime sleepiness, or both
C. The sleep disturbance is associated with impairment of social, occupational, or other areas of functioning

Criteria for circadian rhythm sleep disorder, shift work type (shift work disorder) 
A. There is a complaint of insomnia or excessive sleepiness that is temporally associated with a recurring work schedule that 

overlaps the usual time for sleep
B. The symptoms are associated with the shift-work schedule over the course of at least 1 month
C. Sleep log or actigraphy monitoring (with sleep diaries) for at least 7 days demonstrates disturbed circadian and sleep-time 

misalignment
D. The sleep disturbance is not better explained by another current sleep disorder, medical or neurological disorder, mental 

disorder, medication use, or substance use disorder
aReprinted with permission from the American Academy of Sleep Medicine. The International Classification of Sleep Disorders Diagnostic and 

Coding Manual, 2nd ed (ICSD-2), 2005.37
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Gastrointestinal problems (eg, ulcers, functional bowel 
disorders) are significantly increased in individuals who  
work night or rotating shifts. However, the increased  
prevalence of ulcers is associated not just with shift work, 
but with SWD. In a study comparing 360 workers on ro-
tating shifts, 174 on night shifts, and 2,036 who worked 
days, Drake et al found that, among those who reported 
excessive sleepiness and/or insomnia, the prevalence of  
ulcers was higher among rotating shift workers (12.5%) 
and night shift workers (15.4%) than day workers (6%).2 
This effect was not seen to any marked degree in those 
who worked rotating or night shifts but did not have  
excessive sleepiness and/or insomnia. Zhen Lu et al  
found that the prevalence of functional bowel disorders 
was higher in a sample of nurses who worked rotating 
shifts (38%) than those who worked day shifts (20%) and 
that symptoms of functional bowel disorders were posi-
tively correlated with level of sleep disturbance.48

Cancer. Shift work (whether or not the person has 
SWD) has been found to be a risk factor for cancer.  
Increased odds ratios for breast cancer have been found 
in large samples of women who worked night shifts, par-
ticularly with increasing duration of nighttime employ-
ment.49–53 A study of 14,052 working men in Japan also 
found a significantly increased risk of prostate cancer in 
men who worked rotating shifts.54 The World Health  
Organization International Agency for Research on  
Cancer has concluded that “shift work that involves circa-
dian disruption is probably carcinogenic to humans.”55

Depression. The prevalence of depression is signifi-
cantly higher in those who work rotating and night shifts 
than in day workers. In addition, while insomnia or day-
time sleepiness is a risk factor for depression for all indi-
viduals, it is a much greater risk factor for rotating  
or night shift workers.2

Cardiovascular effects. While insomnia is a risk fac-
tor for hypertension in all individuals, it is a significantly 
higher risk factor for shift workers with insomnia.2 In 
contrast, although shift work is associated with a sig-
nificantly increased risk of heart disease compared with 
nonshift work, this increased risk is not associated with 
SWD.2

Excessive sleepiness and accidents. Insomnia is associ-
ated with excessive sleepiness in rotating shift workers 
compared with day workers,2 which can impair func-
tioning, Studies have found a 12% frequency of drowsy 
driving and an increased risk of driving accidents related 
to sleepiness in rotating shift workers with SWD com-

pared with those without the disorder. Relative risk of 
injuries and accidents increases with each successive night 
shift worked.56 The effects of shift work on patient and em-
ployee safety are an important consideration in the health 
care field, in which many workers have extended shifts.57

Productivity. Similarly, it is the combination of night  
or rotating shift work and the daytime sleepiness or in-
somnia that decreases productivity, not each factor  
alone.2 Rotating shift workers with insomnia and/or  
excessive sleepiness (SWD) missed significantly more  
days of work (an average of 3 days/mo over 3 months,  
a 10% decrease in productivity) than day workers with 
these symptoms, who missed approximately half a day  
of work/mo over the 3-month period. This effect was not 
seen in shift workers who did not have insomnia or exces-
sive sleepiness: both they and the day workers without 
these symptoms missed a half day or less of work over 3 
months.2 Rotating shift workers who experience both in-
somnia and excessive sleepiness are at the greatest risk for 
lost productivity. See Keller (2009) for a review of potential 
productivity problems in health care workers on extended 
shifts.57

Summary
Shift work is very prevalent in our society. However, 

only a subset of shift workers meet criteria for SWD and 
need treatment. Potential targets for treatment are (1) 
the person’s work schedule; (2) difficulty sleeping during 
the day; and, (3) most important, given the accident data 
discussed above, difficulty functioning during the day be-
cause of excessive sleepiness (eg, commuting home safely).

SHIFT WORK DISORDER:  
CLINICAL RECOGNITION  
AND ASSESSMENT

Richard D. Simon, Jr, MD, provided guidance for clini-
cians on how to recognize and assess shift work disorder in 
clinical settings.

Identifying Circadian Rhythm Disturbances
A number of clinical clues suggest a possible circadian 

rhythm sleep disorder (Table 2), with the most important 
being an irregular sleep/wake schedule. It is not possible 
to change one’s circadian rhythm by more than 2–4 hours 
in any given day,58,59 so that a sleep/wake schedule that 

Table 2. Clinical Clues Suggesting a Circadian Rhythm Sleep Disorder
Irregular sleep/wake schedule (varies by more than 2–4 hours between work days and days off )
Insomnia/hypersomnia on either side of the scheduled sleep period, in 1 of the following patterns:

Delayed sleep phase syndrome: insomnia at desired bedtime and hypersomnia at desired wake time
Advanced sleep phase syndrome: hypersomnia at bedtime and insomnia prior to desired wake time



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.

AcAdemic HigHligHts 

253 J Clin Psychiatry 72:2, February 2011

varies by more than that between work days and days off 
suggests possible circadian issues. One of the best ways to 
identify circadian sleep problems is to ask if the person 
experiences a combination of insomnia (difficulty falling 
asleep at bedtime) and hypersomnia (difficulty waking 
up at the desired time), indicating a delayed sleep phase 
syndrome (ie, a “night owl”). Individuals with this sleep 
pattern often abuse the snooze button, hitting it repeat-
edly. This pattern is frequently seen in teenagers. People 
may also have hypersomnia at bedtime (eg, falling asleep 
at 8 pm) and insomnia long before the desired wake time 
(eg, waking at 3 am), indicating that the person has ad-
vanced sleep phase syndrome, a pattern frequently seen in 
the elderly.

Taking a Sleep History
Items to assess in taking a sleep history are summa-

rized in Table 3. Most important is to see how the person’s  
sleep/wake schedule differs on work days, days off, and 
vacation days (which can be particularly helpful in identi-
fying the person’s intrinsic sleep/wake schedule). Quality 
of sleep and wakefulness should be assessed by asking  
question such as:

Do you sleep all night? Do you feel refreshed in  •	
the morning? Or do you have a fragmented sleep?
Do you find it easy to maintain alertness through-•	
out the day? Or do you find yourself getting  
fatigued and sleepy during the day?
Do you snore? Has anyone you live with witnessed •	
any episodes of apnea?

Clinicians should assess for restless legs syndrome, 
characterized by an uncomfortable, creeping, crawling, 
restless feeling in the legs that can make it very difficult  
to fall asleep. If the person reports snoring or witnessed 
episodes of apnea, abnormal nocturnal behaviors (eg, 
injuring self or others by acting out dreams), or symp-
toms suggesting narcolepsy, a sleep study is required. The 
clinician should ask about use of drugs or medications to 
help with sleep or alertness (eg, caffeine in the daytime, 
pills or alcohol to promote sleep) and the quality and 
safety of the sleeping and waking environments, as well as 
taking a medical and psychiatric history to identify con-

ditions that might be contributing to the sleep problems 
(eg, respiratory problems, pain, depression, anxiety).

Assessment Tools
The simplest and most important assessment tool for 

day-to-day clinical use by primary care physicians and 
general psychiatrists is a sleep diary. An easy-to-use diary 
has 25 columns (the first for recording the date and then 
one column for each hour of the day beginning with 10 
pm) and multiple rows. Each day, the patient records the 
date and marks an X in the box for each hour when he 
or she was sleeping. While there is likely to be little day-
to-day variation in the diary of someone with a regular 
sleep/wake schedule, the diary of someone who works 
night or rotating shifts may show variations of much 
more than 2–4 hours from day to day, suggesting the  
need to evaluate for possible circadian misalignment.

Several easy-to-use scales are also commonly used in 
sleep assessments. The Stanford Sleepiness Scale (SSS)60 
and the Epworth Sleepiness Scale (ESS)61 measure level of 
excessive sleepiness. The ESS asks the person to rate the 
likelihood of dozing in 8 different situations on a 4-point 
scale (0 = would never doze to 3 = high chance of dozing), 
with a score of 10 or greater suggesting the need for fur-
ther evaluation. The Insomnia Severity Index (ISI)62 as-
sesses severity of current sleep problems and their effect 
on daytime functioning. Dr Simon indicated that scales 
such as the SSS, ESS, and ISI are particularly useful for 
tracking the effectiveness of an intervention over time.  
In some situations, depression or anxiety scales or a 
general outcome scale such as the Short-Form 36-Item 
Health Survey, Version 2 (SF-36v2) may also be useful.63

Actigraphy, which uses a device worn on the wrist 
to record motion (ie, suggesting the person is awake) is 
not generally necessary in assessing for SWD, since an 
accurate history and a sleep diary will usually supply all 
the necessary information. Referral for overnight sleep 
studies or polysomnography is also not indicated to di-
agnose SWD, but is indicated if one suspects the patient 
may have obstructive sleep apnea, parasomnias leading to 
injurious nocturnal behaviors during sleep, or narcolepsy. 
If narcolepsy is suspected in a shift worker, it is usually 
necessary to have the worker discontinue shift work for 

Table 3. Assessing for Shift Work Disorder: Taking a Sleep History
Work schedule
Sleep/wake schedule (work days, days off, vacation days)
Quality of sleep and quality of wakefulness
Snoring, witnessed apneas
Symptoms of restless legs
Abnormal nocturnal behaviors
Sleep paralysis, cataplexy
Use of drugs/medications to help with sleep or to help with alertness
Quality of sleeping environment/quality of waking environment
General medical and psychiatric history
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2–4 weeks, because shift work itself and the associated 
circadian misalignment can confuse testing for narcolepsy. 
Narcolepsy is suggested by a history of excessive sleepiness 
that predates the patient’s shift work and often started in 
the teenage years.

Differential Diagnosis and Comorbid Conditions
Conditions that frequently occur in conjunction with 

SWD include obstructive sleep apnea and restless legs 
syndrome. Signs suggesting sleep apnea include large neck 
size, crowded oropharynx, and reports of witnessed ap-
neas. The poor sleep habits of shift workers can also cause 
them to develop learned insomnia behaviors, referred to 
as psychophysiologic insomnia. Other comorbid condi-
tions include depressive and/or anxiety disorders, and 
chronic fatigue, which can be difficult to distinguish in a 
person with chronic circadian dyssynchrony.

Treatment Goals
The primary goal of treatment for SWD is to reduce the 

degree of circadian misalignment, by fostering better sleep 
when desired and improved alertness and functioning 
when appropriate. Other goals are to identify and appro-
priately treat any intrinsic sleep disorders (eg, apnea) and 
any medical or psychiatric disorders that are present. The 
strategies discussed below should be tried before consider-
ing use of medications to promote sleep and/or alertness.

Zeitgebers: Strategies for Shifting the Biological Clock
The term Zeitgeber (German for time giver) describes 

an external cue that helps synchronize a plant or animal’s 
internal clock to the earth’s 24-hour light/dark cycle.64 The 
most powerful zeitgebers in humans are light, exogenous 
melatonin, dark, and exercise.

Very bright light has extremely powerful effects if 
timed properly,58,59 with individuals most sensitive to the 
effects of light approximately 2 hours before or an hour or 
2 after their spontaneous wake time. If one gives a pulse of 
very bright light 2–4 hours before a person’s spontaneous 
wake time (eg, 3 am for someone with a usual wake time 
of 6 am), the person is likely to wake up 2–4 hours later 
(ie, to move toward a delayed sleep phase, becoming more 
of a night owl). On the other hand, if exposed to very 
bright light at the spontaneous wake time or in the hour  
or so after, the person is likely to wake up 2–4 hours  
earlier (ie, to move toward an advanced sleep phase,  
becoming more of a morning lark).

Melatonin acts in the opposite way.58,59 When admin-
istered in the evening, it tends to make the person fall 
asleep and wake up earlier (ie, to advance the sleep phase). 
When administered in the morning, it tends to make the 
person stay up later and wake up later (ie, to delay the 
sleep phase).

Dark also has powerful effects on sleep phase.58,59 Thus, 
taking naps in a darkened environment acts in much the 
same way as melatonin. Greatly limiting exposure to light 
in the evening will help going to sleep earlier. Conversely, 
absence of light in the morning will help sleeping later. 
Because primarily the shorter wave lengths (eg, blue 
light) lead to phase shifts, one strategy for exposing the 
biological clock to dark is wearing dark or blue-blocking 
sunglasses.

Similar phase response curves have been found for  
exercise.58,59 Exercise in the early evening tends to pro-
mote phase advance to make more of a morning person. 
Exercise after midnight generally does the opposite. How-
ever, exercise is not often used to adjust sleep phase in 
humans.

Combinations of light, dark, and melatonin can be 
used to help shift the biological clock (Table 4). Melatonin 
can be thought of as a pill form of dark. Taking melatonin 
or using dark blue-blocking sunglasses near bedtime (eg, 
10 hours before normal wake time) and bright morning 
light at the normal waking time (with exercise in the after-
noon or early evening) will phase advance the cycle, mak-
ing the person more of a morning lark. Conversely, bright 
light in the evening (and exercise late in the evening) and 
then melatonin (or use of dark glasses) at wake time will 
phase delay the cycle, making the person more of a night 
owl.

Practical Strategies for  
Sleep Problems Associated With Shift Work

To minimize problems associated with shift work, 
workers should have as predictable a work schedule as 
possible. It is also helpful if employers provide sufficient 
breaks at work, allow shift workers to take a short nap at 
work, avoid schedules that involve working multiple days 
in a row, and provide sufficient time off between work 
days. These strategies are important because the vast  
majority of shift workers do not fully entrain (ie, their  
biological clocks never fully synchronize with their re-
quired work and sleep schedules). It is also useful to try  
to limit commuting time and overtime.

Table 4. Strategies for Shifting Sleep/Wake Phase
Zeitgeber Phase Advance (“morning lark”) Phase Delay (“night owl”)

Bright light Morning Night
Melatonin Night Morning

Dark (eg, darkened room; dark, blue-blocking glasses) Night Morning
Exercise Afternoon or early evening Late at night
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Another key strategy is to minimize circadian mis-
alignment between work days and days off, which in-
volves educating and enlisting the support of significant 
others in the shift worker’s family and immediate social 
circle. For most shift workers, this means producing a 
phase delay in their biological clocks (ie, to make them 
more “night owls”). This is done by changing the per-
son’s environment so that he or she gets as much light as 
possible during the scheduled “day” and as little light as 
possible during the scheduled “night” and by minimizing 
the difference in sleep/wake patterns between work days 
and days off. Practically, this means having bright light at 
work, wearing dark glasses during the drive home when 
likely to be exposed to light, and keeping the bedroom, 
bathroom, and other rooms the person will use at home 
as dark as possible during the desired sleep period.

Shift workers who achieve complete or even partial en-
trainment (ie, biological clock realigned with a new sleep/
wake schedule) show marked improvements in psycho-
motor vigilance, memory, reaction time, night work per-
formance, and mood and reductions in fatigue, excessive 
sleepiness, and mental exhaustion compared with those 
who do not.65,66

Case Vignette
The patient, a 44-year-old man who complains of in-

somnia and daytime fatigue, currently works the evening 
shift (4 pm to midnight) and has a 60-minute drive to work. 
On work days, he goes to bed about 4 am. He would like 
to sleep until noon, but his wife, who goes to work at 7 am, 
wakes him at 6:30 am to get his 3 children ready for school. 
He gets home at 8 am after taking the children to school and 
sleeps until noon when he gets up to do household chores. 
On weekends, he tries to go to bed with his wife at 10:00 pm 
and wake up with her at 6:00 am, but he tosses and turns 
for several hours before he can sleep so that he can’t get up 
with her. He consumes 6–12 cups of coffee in the morning 
on weekends to try to wake up and function with his family 
but is still exhausted. He doesn’t snore or have symptoms 
of restless legs syndrome. The patient’s job requires him to 
work rotating shifts: 3 months on evening shifts, 3 months 
on graveyard shifts (midnight to 7 am), and 3 months on 
day shifts. He has little difficulty maintaining wakeful-
ness during the evening shift. However, when he works the 
graveyard shift, he has great difficulty maintaining alertness 
on the drive home, and when he gets home, has trouble 
sleeping past noon. On day shift, he has incredible difficulty 
maintaining alertness on the drive to work and during the 
first half of his shift. The patient says his wife is unhappy 
that he seems to be unwilling and unable to go to bed at  
10 pm and wake up at 6 am and participate in family 
events on his days off.

Discussion. The patient is a “night owl” whose opti-
mal sleep time appears to be 4 am to noon. When on the 
evening shift, he maintains good alertness and typically 

socializes for 1 to 2 hours after work before driving home. 
He could probably sleep until noon, but he must get up 
to drive his children to school. On weekends, he can’t fall 
asleep at 10 pm with his family, who lead a “regular” diur-
nal life, because that is when his biological clock is very 
active. On the graveyard shift, he is very sleepy during the 
last few hours of work, which is when he normally goes to 
bed (4 am) and has a great deal of trouble driving home 
because his biological clock has turned off. Although 
tired, he also has trouble sleeping past noon, because his 
intrinsic biological clock begins to turn on about noon. 
When the patient works days, he has great difficulty get-
ting up at 5 or 6 am, driving to work, and staying awake 
during the first half of his shift, because his biological 
clock is basically off. During the second half of his shift, 
when his clock is beginning to turn on, he is better able  
to stay awake.

During a joint visit, the patient and his wife were 
educated about circadian principles and the physiology 
of sleep and wakefulness. This helped the patient’s wife 
understand that he does not have as much choice about 
when he sleeps as she thought and allowed her to “buy 
in” to the idea that the patient must have protected sleep 
time, the timing of which will vary depending on the 
shift he is working. The patient acknowledged he would 
need to make some changes too. The patient and his wife 
agreed to the following strategies.

When on the evening shift, rather than socializing af-
ter work, the patient will go home immediately, keep the 
environment as dark as possible between midnight and 
2 am, and try to sleep from 2 am to 10 am, with his bed-
room as dark as possible. At 10 am, the patient will get as 
much bright light as possible, to alert his brain that the 
day starts at 10 am. His wife agreed to go to work an  
hour later so that she can get the children off to school.

When on the graveyard shift, the patient will wear  
very dark glasses on the drive home, will try to sleep from 
9 am to 5 pm, get bright light after 5 pm, and consider tak-
ing melatonin as soon as he gets home. He will also con-
sider having a nap and then a cup of coffee before going 
to work. On weekends, the patient will follow a compro-
mise routine of sleeping from 4 am to noon.

When working the day shift, his most difficult shift, 
the patient will try to wake up at 5:30 am, have some cof-
fee, and get as much light as possible, and perhaps take 
some melatonin in the evening. On weekends, rather than 
going to bed at 10 pm with his wife, he will stay up until 
midnight and sleep until 8 am

This 3-part system involves the patient making some 
compromises in his intrinsic biological sleep/wake sched-
ule and the family accepting that, depending on what 
shift he is working, the patient’s sleep/wake schedule will 
be different. The clinician also asked the patient and his 
wife to consider whether he needed to continue work-
ing shifts as well as whether it might be possible to move 
closer to work and reduce his commute time. The clini-
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cian also discussed the possible long-term effects of shift 
work and explained that few data are available concerning 
whether a compromise re-entrainment, such as proposed 
here, will reduce the long-term negative health effects of  
chronic circadian misalignment.

When to Refer for Specialized Care
In the case of the patient described above, the  

clinician proposed a number of fairly simple strategies  
to try to resolve his sleep problems. If these strategies did 
not help and the patient continued to have difficulties with 
insomnia, or excessive sleepiness when he wishes to be 
awake, the clinician should consider other interventions, 
such as use of medications to promote sleep or alertness 
and possible referral for a specialized sleep consultation.  
If a clinician is uncomfortable or does not have the time to 
manage shift work/circadian issues, a referral would also 
be indicated. Other situations in which a referral for a spe-
cialized sleep assessment and use of more aggressive treat-
ment strategies are likely to be needed include patients 
with a high likelihood of having comorbid intrinsic sleep 
disorders, in particular sleep apnea; patients at consider-
able risk of falling asleep on the drive to or from work; 
and patients involved in dangerous work who are likely  
to fall asleep at work. Table 5 shows what to expect when  
a specialized sleep consultation is requested.

Summary
Shift work disorder needs to be considered in all  

patients who have a sleep/wake schedule that differs by 
more than 2–4 hours on work days compared with days 
off and who exhibit symptoms of sleepiness at work and 
difficulty sleeping during the desired sleep time. Asking  
about snoring and restless legs symptoms can lead to  
comorbid diagnoses that, if treated, can improve the  
shift worker’s sleep. By enlisting the support of family,  
appropriately identifying and treating comorbid sleep  
disorders, and appropriately timing light and dark expo-
sure (supplemented by melatonin), many shift workers 
can improve their ability to sleep and maintain wake-
fulness and possibly decrease the metabolic and other 
adverse effects of shift work. More aggressive treatment 
strategies and referral to a sleep specialist should be con-
sidered in patients in whom these simple measures are  
not as effective as desired.
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