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Rehabilitation nurses work shift schedules or long hours to provide essential patient services around the clock. These 
demanding hours can lead to sleep difficulties, declines in performance, and increased worker errors. This article gives an 
overview of selected declines in cognitive performance that are associated with inadequate sleep and several factors that 
increase risk for fatigue-related errors. Selected strategies for nurses and managers to reduce these risks are discussed, such 
as better sleep practices, improved work schedule design, naps, caffeine, exposure to light, and rest breaks. Both nurses and 
managers share responsibility for implementing strategies to reduce risks from inadequate sleep.

Rehabilitation nurses work shift schedules or long 
hours to provide essential patient services around 
the clock. These demanding hours often lead to 
difficulties with sleep because of the need to sleep 
at irregular times and at times out of phase with 
normal circadian rhythms. In addition, the time 
available for sleep may be reduced because of short 
periods between work shifts or demands from 
work and family. A substantial number of studies 
found that workers on shift work and long hours 
frequently report short sleep duration and poorer 
sleep quality (Caruso et al., 2006; Pilcher, Lambert, 
& Huffcutt, 2000). Not only do people feel tired 
and sleepy when they do not get sufficient sleep, 
they also can show declines on a wide variety of 
cognitive performance tests (Goel, Rao, Durmer, & 
Dinges, 2009). Declines in performance increase the 
risks for personal injury to the nurse, patient care 
errors, and vehicular crashes during commutes, 
which endanger other people (Rogers, Hwang, Scott, 
Aiken, & Dinges, 2004; Scott et al., 2007; Trinkoff, Le, 
Geiger-Brown, & Lipscomb, 2007). The purpose of 
this article is to provide an overview of the types of 
declines in cognitive performance that are associated 
with inadequate sleep and present strategies for 
nurses and managers to reduce these risks.

Cognitive Declines
Sleep is a biological need for life and health, similar 
to the need for food and water (Everson, 2009). 
Most adults need 7–9 hours of good, quality sleep 
each day (National Sleep Foundation, n.d.a). Goel 
and colleagues (2009) reviewed the wide range of 
cognitive declines associated with sleep depriva-
tion, which are discussed below.

Without adequate sleep, people feel sleepy and 
can experience microsleeps—short episodes of 
sleep lasting a few seconds. During microsleeps, the  

person may appear to be awake (eyes open), but his 
or her brain will not process information and lapses in  
attention occur. A sleep-deprived person cannot con-
trol the onset of microsleeps and is often unaware that 
microsleep is occurring. Microsleeps can be identified 
on electroencephalograms and can be dangerous if 
they occur at critical times (Moller, Kayumov, Bul-
mash, & Nhan, 2006).

Sleep deprivation impairs performance of tasks that 
require intense or prolonged attention. Performance is 
unstable with increased errors of omission—failing to 
respond to a stimulus—and commission—responding 
when a stimulus is not present. Omission and com-
mission errors occur more frequently over time. For 
example, a nurse may fail to set a machine properly or 
adequately monitor a patient’s condition. Sometimes 
these deficits will not occur and can falsely reassure 
a nurse that she or he can perform adequately while 
sleep deprived. However, in nursing, attention is 
critical and unstable performances can cause errors.

When the sleep-deprived person can pace activi-
ties without time pressure, cognitive slowing will be 
evident and response time slows, but accuracy can 
be preserved. Under time pressure, however, cogni-
tive slowing will produce errors. Also, performance 
may begin well but deteriorate as time-on-task in-
creases and the effort to remain behaviorally effective 
increases. The cognitive resources to contend with 
this demand are finite, and performance declines 
considerably after resources are depleted (Wickens, 
1984). Even in the presence of automated monitor-
ing systems designed to off-load the monitoring car-
ried out by people, performance declines can persist 
(Hitchcock et al., 2003).

Sleep deprivation impairs information process-
ing and learning (Goel et al., 2009). Both short-term 
recall and working memory performance decline. 
Tasks that require information to be accurately held 
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in memory for brief periods (e.g., remembering a 
drug dose from chart to medication room) will be 
impaired. There is reduced learning of new informa-
tion. Everyday nursing tasks require new learning, 
for example, hearing patient information from a 
nurse on the previous shift.

Communication skills decrease as sleep deprivation 
increases (Durmer & Dinges, 2005; Pilcher et al.,  2007). 
A nurse may fumble trying to find the right word, say 
the wrong word when meaning to use another, or may 
misinterpret what another person said or wrote.

Sleep deprivation leads to impaired cognitive flex-
ibility, negatively affects innovation, and decreases 
insight (Goel et al., 2009). In situations during which 
“thinking outside of the box” is needed, sleep-deprived 
nurses will tend to use routine solutions. They may 
fixate on an ineffective solution and may not be able 
to recognize better alternatives, even if these are 
clearly available.

Sleep deprivation leads to an inferior ability to 
assess risks and risk-taking behaviors increase (Ven-
katraman, Chuah, Huettel, & Chee, 2007). In addi-
tion, the person is less able to learn from the negative 
consequences of risky decisions. Activities judged to 
be nonessential are increasingly neglected because 
situational awareness is lost. For example, a nurse 
may misjudge how much time has passed.

Sleep deprivation also leads to impaired mood 
including irritability, anxiety, and depression. The 
sleep-deprived nurse may avoid communicating or 
exhibit rude or hostile behavior because he or she 
views the situation in a more negative light. Sleep 
deprivation may lead to inappropriate behavior such 
as giggling or laughing in serious situations. When 
nurses are in a significantly sleep-deprived state, they 
may have difficulty making quick decisions in am-
biguous situations where there is a high emotional 
charge (Killgore et al., 2007).

Several studies showed evidence of similarities 
between fatigue-related impairment in mental and 
physiological functioning and impairments because of 
alcohol intoxication (Arnedt, Owens, Crouch, Stahl, & 
Carskadon, 2005; Dawson & Reid, 1997; Williamson & 
Feyer, 2000). In these studies, participants’ performanc-
es were tested and compared after staying awake for 
extended periods of time and after drinking alcohol to a 
certain blood alcohol concentration (BAC). Participants 
staying awake for 17 hours showed performance defi-
cits similar to a BAC of 0.05%, and after 24 hours awake, 
the deficits were similar to having a BAC of 0.10%. The 
United States defines legal intoxication for purposes of 
driving as having a BAC of 0.08% or greater. However, 
driving impairments are seen at lower levels and some 
countries use a 0.05% or lower cutoff (National High-
way Traffic Safety Administration, 2000).

A common misconception is that the effects of sleep 
deprivation can be overcome through motivation, pro-
fessionalism, training, or experience. Recent research 
provided evidence to the contrary (Arnedt et al., 2005; 
Van Dongen, Maislin, Mullington, & Dinges, 2003). A 
study of medical residents did not provide evidence 
that they adapted to sleep deprivation better as their 
training years progressed. Researchers pointed out 
that a sleep-deprived person may not recognize the ex-
tent of his or her decline in performance. Performance 
declines vary for individuals when they are sleep de-
prived (Goel et al., 2009). Testing the same person over 
time showed consistent patterns in his or her response 
to sleep loss. Some people showed an increased de-
cline in performance as compared to others, which 
may reflect an individual trait or sensitivity.

Fatigue-related impairments can lead to reduced 
performance on the job. Errors in the delivery of patient 
care are a serious concern for the nursing profession and 
the public. Rogers and colleagues (2004) reported that 
the odds for a nurse making an error at work increased 
by three times when work shifts lasted 12.5 hours or 
longer, compared with 8.5-hour shifts. Interns work-
ing long hours made more serious medical errors in 
intensive care units (Landrigan et al., 2004). Because of 
concern for patient safety, the report, “Keeping Patients 
Safe” (Page, Committee on the Work Environment for 
Nurses, & Patient Safety Board on Health Care Ser-
vices, 2004), recommended that work hours for nurses 
be limited to no more than 60 hours per week, and no 
more than 12 hours per day.

Nurse fatigue is a problem not only in the work-
place but also in the community. Experts who exam-
ined drowsy driving crashes listed shift work and 
long work hours in the top five factors that increase 
risk (National Sleep Foundation, n.d.b). Nurses 
who have these demanding work schedules are at 
increased risk for vehicle crashes during commutes 
and could endanger others on the road.

Strategies to Reduce Risks
Nurses, managers, and employers share the respon-
sibility of implementing strategies to reduce sleep-
related risks. Strategies for nurses include adopting 
good sleep practices and behaviors and allowing 
sufficient time to get enough sleep. Strategies for 
managers include instituting policies and systems 
in the workplace to reduce fatigue. Below are sev-
eral factors that increase fatigue and strategies to 
reduce these risks.

Improving Sleep Habits and Routines
The key strategy for reducing risks from fatigue 
is getting enough good, quality sleep every day. 
Good sleep habits and routines, such as making the 
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sleep environment more conducive to sleep and 
preparing oneself for sleep, improve sleep quality. 
Information on sleep hygiene, sleep disorders, and 
strategies for shift workers is available from several 
sources (Caldwell et al., 2009; Morgenthaler et al., 
2007; Patlak, 2005; Sack et al., 2007; National Sleep 
Foundation, n.d.c). There is widespread lack of 
knowledge about sleep, which contributes to the 
growing prevalence of short sleep duration because 
of personal choice. Scientific groups recommend the 
development of education programs to disseminate 
knowledge about sleep and encourage the public 
and workplaces to adopt better sleep practices 
(Caruso et al., 2006; Colten & Altevogt, 2006).

Without adequate sleep, people commonly experi-
ence excessive daytime sleepiness. Nurses can use the 
Epworth Sleepiness Scale to estimate how their usual 
level of daytime sleepiness compares to sleepiness 
that warrants attention (Johns, 1993). A score greater 
than 10 raises concern that a person may need to sleep 
more, improve sleep hygiene, or receive medical at-
tention to determine why he or she is so sleepy.

Correcting Other Causes of 
Sleepiness
Another strategy for reducing risks from fatigue is 
to identify and manage other factors that increase 
daytime sleepiness, including sleep disorders and 
a wide range of other chronic disorders that disturb 
sleep. Sleepiness is a common side effect of several 
medications, such as antidepressants, cold tablets, 
and antihistamines. Sleep-related problems are 
common, afflicting 50–70 million Americans, but 

are often undiagnosed and, therefore, not treated 
(Colten & Altevogt, 2006). Sleep deprivation from 
shift work or long hours can exacerbate underly-
ing sleep disorders (Sharifian et al., 2009). Because 
nurses with fatigue who work these demanding 
schedules will be particularly vulnerable to fatigue-
related risks, they should consider seeking an 
evaluation from a sleep disorders specialist.

Being Aware of the Potential for 
Error and Injury
Sleep deprivation increases pressure for the brain 
to fall asleep. The transition from wakefulness 
to sleep is abrupt and rapid and occurs in an 
on-off-type switch in the brain stem (Schwartz & 
Roth, 2008). The warning signs that the brain is 
close to falling asleep include difficulty focusing, 
frequent blinking, or heavy eyelids; daydreaming 
or wandering and disconnected thoughts; yawning 
repeatedly or rubbing eyes; difficulty keeping head 
up; and feeling restless and irritable (National Sleep 
Foundation, n.d.d). When driving, the following 
symptoms indicate sleep may be imminent: trouble 
remembering the last few miles driven, missing 
exits or traffic signs, drifting from a lane, tailgating, 
or hitting a shoulder rumble strip. If these symp-
toms occur, stop driving as soon as possible and 
take action quickly to protect yourself and others 
from the dangers of drowsy driving.

Wesensten, Belenky, Thorne, Kautz, and Balkin 
(2004) discussed three key factors that promote 
fatigue-related errors: time of day, time awake, and 
time on task. The time of day or the circadian factor 
predicts that the strongest dip in wakefulness occurs 
during the early morning hours (2–6 am). Other vul-
nerable times are in the middle of the afternoon (2–5 
pm) and from Midnight to 2 am. The time-awake fac-
tor predicts the longer a person has been awake—or 
the poorer the quality and shorter the amount of sleep 
he or she had recently—the greater the risk he or she 
has for fatigue. Last, the time-on-task factor predicts 
the longer the time spent on a task, particularly one 
that is monotonous, the more likely a person will feel 
fatigue. If two or three factors occur at the same time, 
risk for fatigue is increased.

Using Naps
The Standards Practice Committee for sleep medi-
cine recommends planned naps before or during 
night shifts because research reflects a high degree 
of clinical certainty for their effectiveness (Morgen-
thaler et al., 2007). Takahashi’s (2003) findings sup-
port the positive effects of naps during work shifts. 
Research indicates that a brief period of sleep (15–20 
minutes), not just a quiet period, has an alerting 
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Key Practice Points
1.	 Inadequate sleep leads to a wide range of cognitive deficits 

including impaired learning ability, poor mood and feelings, 
risky decisions, slower reaction time, inattention, cognitive 
slowing, decreased communication skills, impaired cognitive 
flexibility, and the danger of involuntarily falling asleep during 
critical times.

2.	 Nurses who work or drive when sleep deprived are at risk for 
making an error that can endanger themselves, a patient, or 
another person on the road.

3.	 Sleep is a biological need similar to water and food, and the 
effects of sleep deprivation are not overcome by motivation, 
professionalism, training, or experience.

4.	 Both workers and managers share the responsibility of 
adopting strategies to promote adequate sleep.
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effect (Takahashi, Fukuda, & Arito, 1998). If time is 
available, longer naps of 1.5 hours or more can reduce 
sleep debt and provide further gains. However, after 
naps of greater than 45 minutes, there will be a period 
of grogginess, so it is important to allow time for this 
to pass before resuming dangerous or critical tasks 
(Wertz, Wright, Ronda, & Czeisler, 2006). When work-
ers are sleepy after the work shift, a short nap may 
help restore alertness before the drive home.

Using Caffeine
Caffeine is a commonly used stimulant that takes 
approximately 30 minutes to reach peak plasma 
levels (Roehrs & Roth, 2008). The equivalent of two 
cups of coffee can increase alertness for a few hours 
(National Sleep Foundation, n.d.e). However, heavy 
daily use of caffeine may reduce its effectiveness. 
Instead, consider using it strategically only when its 
stimulant effect is needed.

Using a Combination of a Nap and 
Caffeine
If experiencing drowsiness while driving, experts 
suggest stopping driving, consuming caffeine, and 
then quickly taking a short nap (National Sleep 
Foundation, n.d.d). On awakening, the person will 
gain the benefits from both. The combination of a 
2.5-hour nap before a night shift and caffeine at the 
beginning of the shift had positive effects on alert-
ness (Sack et al., 2007; Schweitzer, Randazzo, Stone, 
Erman, & Walsh, 2006).

Using Light
Light increases alertness and is a strong signal for 
circadian rhythms (Cajochen, 2007; Caldwell et al., 
2009). Many questions remain about the optimum 
color of light, intensities, and length of time for 
exposure to light (Terman, 2009). Sunlight is most 
effective, but common levels of artificial room 
level light (100 lux or more) also increase alertness 
(Caldwell et al.). For night workers, some research-
ers suggest intermittently going into well-lit areas 
during the first several hours of the shift and reduc-
ing light exposure a few hours before bedtime to 
help prepare the body for sleep when home (Mor-
genthaler et al., 2007; Sack et al., 2007).

Using Other Strategies
More research is needed to examine the effects of 
diet. However, a few studies suggest simple sugars 
may increase sleepiness, so it is best to avoid sugar-
rich beverages and foods when prone to sleepiness 
and there is a need to stay alert (Anderson & Horne, 
2006; Burdakov et al., 2006; Lowden et al., 2004). 
Caldwell and colleagues (2009) concluded that short 

periods of moderate exercise can increase alertness 
for brief periods (30 minutes), while longer periods 
of intense exercise may increase sleepiness.

Avoiding Ineffective Strategies
Researchers cautioned that several common strategies 
people use when feeling sleepy while driving actu-
ally do not help, such as putting down the window, 
turning the air conditioner on full blast, and playing 
the radio loudly (Vanlaar, Simpson, Mayhew, & Rob-
ertson, 2008). Resorting to these strategies indicates 
that someone is struggling to stay awake and is too 
sleepy to continue driving safely (National Sleep 
Foundation, n.d.d).

Cautioning About Substances to 
Promote Sleep or Alertness
Many people can be helped by good sleep habits 
and routines, so it is best to use these behavioral 
strategies fully. Stimulants and sleep medications 
can help people who have difficulty with sleep or 
daytime sleepiness, but these substances can have 
side effects, can become addictive, and are gener-
ally just for short-term use (Caldwell & Caldwell, 
2005; Caldwell et al., 2009). In addition, they do 
not completely remedy the effects of inadequate 
sleep and questions remain about their long-term 
use (Morgenthaler et al., 2007). Given that caution, 
it is advisable to see a sleep disorders specialist if 
experiencing frequent sleep disturbances or exces-
sive daytime sleepiness.

Improving the Workplace
Certain work scheduling patterns are associated 
with higher risks for fatigue-related accidents and 
errors. When compared with the day shift, risks 
were 15% higher for evening shifts, and 28% 
higher for night shifts (Folkard & Lombardi, 2006). 
When compared with 8-hour shifts, 10-hour shifts 
increased the risk for accidents and errors by 13%, 
and 12-hour shifts increased this risk by 28% (Fol-
kard & Lombardi). As the number of successive 
night shifts increased, risk increased by 17% for the 
third night shift, and 36% for the fourth. Dembe, 
Erickson, Delbos, and Banks (2005) reported a 
possible “dose response”—as weekly work hours 
increased, injury rates to workers increased. Work 
schedule researchers recommended avoiding back-
ward rotations, which change from evening shift to 
day shift (Caruso et al., 2006). They recommended 
avoiding a weekly rotation, and suggested using 
rotations that change shifts several times per week, 
or every 2 weeks or more.

Managers can work toward moving their organi-
zations to make use of naps during work shifts. This 
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includes policies to allow naps during the work shift, 
good nap environments, systems to schedule naps 
and awaken napping workers, and adequate staffing 
to cover the work.

Managers can schedule employees to work with 
others rather than working alone. Consider the tim-
ing of demanding tasks and try to schedule these at 
times when there is less chance for fatigue. Long pe-
riods working on monotonous tasks increase risk for 
fatigue, so it is useful to break up time on these tasks 
with other activities.

Frequent rest breaks during the work shift help 
reduce risks. By pooling findings from several stud-
ies, Folkard and Lombardi (2006) estimated that rest 
breaks every 2 hours reduced risks more than 4- or 
6-hour rest breaks did. Managers can improve their 
workplace approach for taking work breaks.

Conclusion
Nurses, managers, and employers often lack an 
appreciation and knowledge about the risks linked 
to worker fatigue, and often do not have systems 
to address these risks. The consequences for nurses 
of fatigue-related errors can be severe, including 
personal injury or death. In addition, there can be 
serious legal consequences for the nurse, manager, 
or employer if an error causes a patient death or if 
falling asleep on the commute kills another person 
on the road. Nurses, managers, and employers 
share the responsibility of adopting strategies to 
reduce these risks. A key strategy is making sleep a 
priority in the nurse’s personal life and in the work-
place’s systems for organizing work. Although 
many research questions remain, current scientific 
data provide many evidence-based strategies to 
help reduce these risks.
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