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A
Im

rience high levels of sleepiness as a normal

biological consequence of working during
a dip in the circadian rhythm (2 AM to 6 am).! Other
factors, such as sleep disturbances or sleep loss as-
sociated with working 12-hour shifts or frequent
overtime, can also play a role.> And the nighttime
work environment typically has periods character-
ized by lower stimulation (dimmer lighting, quiet,
and less bustle), which can raise the propensity for
sleep in nurses who are already sleep deprived.
Night-shift sleepiness produces three problems:
reduced alertness and possible involuntary sleep,
which have been associated with increased risk of
patient care errors>*; increased risk of job-related
injuries and accidents, including motor vehicle ac-
cidents on the drive home™®; and increased risk of
long-term health impairments, which are associ-
ated with lost workdays and increased health care
costs.®* !

It’s clear that night-shift sleepiness among nurses
warrants serious attention. Research indicates that
scheduled naps during night shifts can be an effective
countermeasure, decreasing sleepiness, increasing
both alertness and total sleep time, and improving
response accuracy.'! This article describes the results
of a napping implementation project that was con-
ducted in two hospitals. Its purpose was twofold: to
assess the barriers to successful implementation of

N urses who work the night shift often expe-
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Napping on
the Night Shift:
WO-HO0Spita

olementation Project

Findings reveal barriers to implementing this evidence-based practice.

night-shift naps, and to describe the nap experiences
of night-shift nurses.

BACKGROUND

Researchers began studying night-shift sleepiness
in the 1950s; and physiologic evidence of involun-
tary sleep in train engineers, truck drivers, and in-
dustrial workers, among others, has been reported
in the literature since the 1980s." Sleep scientists
have been writing about the benefits of napping to
reduce night-shift sleepiness since the 1970s.">5 In a
recent systematic review of experimental and quasi-
experimental studies of napping, Ruggiero and Re-
deker concluded that “planned naps hold promise
as the means to improve sleepiness and sleep-related
performance deficits among shift workers. . . . It may
be feasible to implement nap programs in current
workplace studies.”"! Indeed, in certain industries in
which safety is a concern, such as the transportation
industry, napping has been adopted as an effective
countermeasure to sleepiness and fatigue.'®!”

The 2004 report Keeping Patients Safe: Transform-
ing the Work Environmment of Nurses from the Insti-
tute of Medicine (now the Health and Medicine
Division of the National Academies of Sciences, En-
gineering, and Medicine) discussed the benefits of
providing nurses with nap opportunities in order to
maintain a safer work environment.!” Napping was
promoted as a safety practice in an evidence-based
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ABSTRACT

Background: Nurses who work the night shift often experience high levels of sleepiness. Napping has been
adopted as an effective countermeasure to sleepiness and fatigue in other safety-sensitive industries, but
has not had widespread acceptance in nursing.

Purpose: To assess the barriers to successful implementation of night-shift naps and to describe the nap
experiences of night-shift nurses who took naps.

Methods: In this two-hospital pilot implementation project, napping on the night shift was offered to
six nursing units for which the executive nursing leadership had given approval. Unit nurse managers’ap-
proval was sought, and where granted, further explanation was given to the unit’s staff nurses. A nap expe-
rience form, which included the Karolinska Sleepiness Scale, was used to assess pre-nap sleepiness level,
nap duration and perceived sleep experience, post-nap sleep inertia, and the perceived helpfulness of the
nap. Nurse managers and staff nurses were also interviewed at the end of the three-month study period.

Results: Successful implementation occurred on only one of the six units, with partial success seen on a sec-
ond unit. Barriers primarily occurred at the point of seeking the unit nurse managers’approval. On the suc-
cessful unit, 153 30-minutes naps were taken during the study period. A high level of sleepiness was present
at the beginning of 44% of the naps. For more than half the naps, nurses reported achieving either light (43%)
or deep (14%) sleep. Sleep inertia was rare. The average score of helpfulness of napping was high (7.3 on a

1-to-10 scale). Nurses who napped reported being less drowsy while driving home after their shift.
Conclusion: These data suggest that when barriers to napping are overcome, napping on the night shift is
feasible and can reduce nurses’ workplace sleepiness and drowsy driving on the way home. Addressing nurse
managers’ perceptions of and concerns about napping may be essential to successful implementation.
Keywords: adverse event, drowsy driving, fatigue, medication error, occupational health, occupational
safety, patient safety, shift work, sleepiness, workplace safety, work schedule tolerance

handbook for nurses published in 2008 by the Agency
for Healthcare Research and Quality, whose mission it
is to produce and disseminate evidence that will make
health care safer. The Joint Commission, concerned
about the effects of health care worker fatigue on pa-
tient safety, issued a Sentinel Event Alert in 2011 rec-
ommending that all health care organizations work
“to help mitigate the risks of fatigue.”'* Noting that
“the only way to counteract the severe consequences
of sleepiness is to sleep,” the document included nap-
ping as one component of a fatigue management plan.
And the American Nurses Association (ANA) updated
its position statement on nurse fatigue in September
2014, adding a recommendation that RNs “use naps
(in accordance with workplace policies)” as one of
several “evidence-based fatigue countermeasures.” "
The two-process model of sleep. Conceptually,
the benefits of napping can best be understood by
considering the two-process model of sleep, first de-
scribed by Borbély.?’ This model holds that sleep is
regulated by two interactive processes: sleep—wake
homeostasis and circadian rhythm. The homeostatic
drive to sleep, often called sleep pressure, increases
with every hour awake and reduces rapidly at next
sleep onset. The circadian drive for wakefulness, often
called waking pressure, follows a more nuanced pat-
tern: it increases at daybreak, dips in early afternoon
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between 1 PMm and 3 pM, increases to a peak level be-
tween 7 PM and 9 PMm, and then decreases during the
night, reaching its lowest point between 2 Am and
6 aAM.*' In night-shift workers the natural interaction
of these forces is disrupted, such that, in the middle
of the night, high sleep pressure exists unopposed by
waking pressure, resulting in a high level of sleepiness.

‘The only way to counteract the
severe consequences of

sleepiness is to sleep.’

Normal sleep involves two sleep states—non-—
rapid eye movement (NREM) and rapid eye move-
ment (REM)—and four sleep stages, ranging from
a transition stage (NREM stage 1) and light sleep
(NREM stage 2) to deep sleep (NREM stage 3 and
REM stage 4), with the sleeper cycling through all four
stages several times a sleep period. During short naps
(20 to 30 minutes), the sleeper will usually experience
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stage 1 or 2 sleep only, since stage 3 sleep typically

occurs after about 30 to 45 minutes of sleep time.
Thus a short nap can reduce sleep pressure without
inducing sleep inertia (the groggy feeling that some
people feel when awakened from deep sleep?).

The recent literature. In one Canadian study,
Edwards and colleagues used an online survey to as-
sess experience with and attitudes toward napping in
47 critical care nurse managers, most of whom had
worked the night shift themselves.? Although they
were aware of the risks that nurses’ fatigue posed
to patient and nurse safety, and had evidence of both
fatigue-related adverse events and injuries or near in-
juries resulting from nurses’ drowsy driving on the
way home from their units, not all were in favor of
napping. Several kinds of barriers were identified. The
lack of a written policy on napping was common, and
a majority of respondents felt that their colleagues and
administrators were either neutral toward or disap-
proved of napping. Some respondents pointed to a
lack of suitable napping space. Many respondents ex-
pressed concerns that combining break times to create
longer napping periods could cause inadequate staff
coverage; that covering staff would be less proactive
with patients not under their assigned care; and that
families would have concerns about nurses napping.
And some worried that nurses would have difficulty
reawakening or that sleep inertia would cause them
to function poorly if they were awakened to attend
a code.

Night-shift sleepiness among
nurses warrants serious

attention.

The Canadian researchers also interviewed 13 crit-
ical care nurses at one hospital to assess their experi-
ence with and perceptions of napping.?* The data
suggested that these nurses were mindful of the need
for staff to be fully present and alert at all times, and
saw napping as one way to ensure this. Regarding
breaks, they were careful to take several variables
into account, “scann[ing] the environment of the
unit or department to determine if it was safe to
nap on break.” Indeed, breaks weren’t always pos-
sible, given limited night-shift staffing and the need
to cover codes. The participants varied in their re-
sponse to naps: many reported improved alertness,
but some felt disoriented afterward. The reported
consequences of not napping included “foggy think-
ing,” concerns about making errors, and drowsy
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driving on the way home. Some participants also
shared the critical care nurse managers’ perception
that “management does not support napping” and
echoed their concerns about how families might view
napping and the lack of suitable napping space.

There are only a few experimental studies where
naps of brief duration have actually been implemented
in occupational settings or under laboratory conditions
using workers as participants. In three studies of indus-
trial and transportation workers (aircraft maintenance
workers,” oil refinery operators,” and air traffic con-
trollers?), night shifts ranged from eight to 12 hours,
and naps ranged from 20 to 50 minutes. In all three
studies, workers who took naps showed increased
vigilance compared to those who didn’t; and in two
of the three,*? there was also improved alertness af-
ter the nap.

In a small Australian study of nurses and other
health workers, those who took a brief nap (average
duration, 16 minutes) between 1 AM and 3 Am showed
improved vigilance and reduced sleepiness afterward.?
Similar results were found in a field study of ED
nurses and physicians who took a 25-minute nap at
3 aM.” Both studies focused on outcomes and did
not consider or discuss potential barriers to imple-
menting a napping program. In exploring barriers
to napping as well as nurses’ experiences with nap-
ping, our study sought to address this gap in the lit-
erature.

METHODS

Setting. This pilot study of a napping implementa-
tion project was one component of a study of fatigue
risk management implementation initiatives in two
mid-Atlantic hospitals. One is a 380-bed community
teaching hospital, and the other a 313-bed children’s
hospital. Both hospitals have received Magnet recog-
nition from the American Nurses Credentialing Cen-
ter.

Procedures. Initial study approval was obtained
from the directors of nursing research, the nursing re-
search councils, and the vice presidents for nursing at
each hospital. Approval was also obtained from each
hospital’s institutional review board (IRB) and from
the University of Maryland’s IRB. Six nursing units
were then selected collaboratively by the nursing re-
search directors and executive nursing leadership. Unit
selection took place between October 2011 and May
2012. The selected units included medical-surgical,
critical care, and ED units.

The process of engaging the units was the same
in both settings. Between January and October 2012,
the principal investigator (JGB) met with each nurse
manager and her designates (nurse educators, se-
nior nurses, or a staff nurse designated as the proj-
ect “point person”), and provided information about
the risks of sleepiness on the night shift, the scientific
evidence supporting napping, and methods to avoid
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post-nap sleep inertia. Each unit was encouraged to
develop its own evidence-based method of imple-
menting napping (see Table 17:2%242:335) Nurse man-
agers often delegated implementation to their senior
nursing staff. When requested, the principal investi-
gator introduced the study to nurses verbally during
change of shift meetings.

Data collection with staff nurses took place be-
tween February 2012 and May 2013. Nurse manag-
ers were interviewed at the end of the data collection
period, and night-shift nurses were also interviewed

as a group on the unit where napping was successful.

These interviews took place during February 2014,
and written notes were taken.

Measures. A single-page nap experience form
was used by napping nurses to document aspects of
the nap. Nurses were asked to complete the form

each time they took a nap. Data gathered included
the timing and duration of the nap, sleepiness level
immediately before the nap, sleep ability during the
nap, sleep inertia upon arising, and helpfulness of the
nap. No unique identifiers were collected. The nap
experience form incorporated the following tools.
Sleepiness levels immediately before napping were
assessed using the Karolinska Sleepiness Scale (KSS).
This scale rates sleepiness on an ordinal scale ranging
from 1 to 9, with 1 representing extremely alert, 5
representing neither alert nor sleepy, and 9 represent-
ing very sleepy, great effort to keep awake, fighting
sleep. Ratings of 7 to 9 indicate levels of sleepiness
that can impair workplace safety. The KSS is widely
used in sleep science to describe state of sleepiness,*
and has been validated against performance and elec-
troencephalographic variables.”” Sleep ability during

Table 1. Guidelines for Hospital Nurses on Implementing Naps on the Night Shift

Who should nap?

e nurses with self-perceived sleepiness’

medical disorder®'

shift or are working three shifts in a row?*

Ideally, all nurses working between the hours of midnight and 6 Am.
If there is insufficient staff to allow all night-shift nurses to nap, the following should be given priority:

® nurses with driving commutes longer than 20 minutes, or that involve highways or rural roads®” **
e nurses who have shiftwork sleep disorder, sleep apnea, insomnia, or other sleep disorders, or a chronic

e nurses who work rotating rather than fixed shifts, especially those who haven't slept before their first

Where should naps occur?

Ideally, the nap environment should*

e be dark, quiet, and cool.
® be near the nursing unit.

e be private and safe, preferably with a locked door.

e have a timer or clock, a bed or fully reclining chair, and clean linens.

How long should a nap be?

e A nap of 20 to 30 minutes is ideal > »
e Shorter naps may also be restorative.

The duration of a nap matters, as naps that are too long increase the risk of sleep inertia.

e If longer naps are possible, a nap of 90 minutes allows the sleeper to complete a sleep cycle.
e To prevent sleep inertia, naps of more than 30 and less than 90 minutes should be avoided.?

What time should naps be taken?

during the night shift.

at the end of the shift.

Any sleep is preferable to no sleep; but ideally, naps should be taken after midnight to alleviate sleepiness

e Naps taken between 3 am and 5 AM may be harder to wake from,* but may still provide more alertness

What is the best way to prevent sleep inertia?

Nurses who are significantly sleep deprived before coming to work are more likely to have sleep inertia after
napping, compared with those who are getting adequate sleep. Keeping naps short and allowing a little
extra time for the sleeper to fully wake up and move around before resuming duties will help.

ajn@wolterskluwer.com
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the nap was assessed using an investigator-developed
four-point ordinal scale (1, awake, eyes closed; 2, eyes
closed, not sure if I fell asleep; 3, slept lightly; 4, slept
deeply). Sleep inertia on arising was measured using
an investigator-developed four-point scale (1, very
groggy or sluggish; 2, a little groggy or sluggish;
3, alert, not refreshed; 4, alert and refreshed). The
perceived helpfulness of the nap was assessed using an
investigator-developed visual analog scale in which
participants marked a line to rate their nap somewhere
between “not at all helpful” (rated 0) and “extremely
helpful” (rated 10).

In order to ensure participants’ anonymity, we did
not collect demographic data.

Data analysis. Data were described based on the
level of measurement, and graphs were produced to
display the relative proportions of the variables.

RESULTS

Napping uptake. Napping was implemented on two
of the six units, but in only one of these could imple-
mentation be deemed successful. Napping was not
implemented on the other four units.

the invitation to implement napping and presented
it to staff. Implementation activities were begun, in-
cluding designating a space and bedding for napping;
but the implementation was not completed. A severe
winter storm struck the area early in the implementa-
tion process, and the napping space was used to house
staff who were staying over. After the weather cleared,
the unit didn’t continue with implementation because
of reduced staff and high unit acuity.

On two units, napping was implemented and
nurses actually did nap; but on one of these units,
implementation was ultimately unsuccessful. On that
unit (an ICU), the nurse manager established napping
space in a conference room that wasn’t used at night,
appointed a staff nurse as the project’s “champion,”
and verbally supported the project during staff meet-
ings. Ten nurses on the unit tried napping over the
three-month course of the study, but none took a sec-
ond nap. An interview with the manager revealed that
the nurses were frequently called in to work on their
days off because, for budgetary reasons, a hospital-
wide staffing change had eliminated staffing margins.
She stated that although nurse-to-patient ratios had

Future napping implementation projects will need to

pay attention to the experiences and attitudes of

nurse managers.

On the four units that did not implement napping,
which included a medical-surgical unit, two ICUs,
and an ED unit, several barriers were identified. On
three of these units, the nurse managers declined the
invitation to implement napping without presenting it
to the staff or attempting implementation. One nurse
manager stated that she felt it wouldn’t be feasible to
implement napping because her unit covered rapid re-
sponse team calls, and she was afraid of short staffing
during an event or a delay in responding; she also felt
there was no feasible and acceptable napping space
on the nursing unit or nearby. Another nurse man-
ager stated that although nurses on her unit worked
12-hour shifts, they didn’t take formal breaks; they
just ate at the nursing station when they had an oppor-
tunity. She didn’t think napping could be successfully
implemented on her unit. The third nurse manager
felt that the quality of nursing care would not be as
good if nurses took naps. The layout of that unit was
such that other nurses wouldn’t be able to see the
cardiac monitors assigned to the napping nurse with-
out running back and forth. On the fourth unit (the
medical-surgical unit), the nurse manager accepted
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not changed, the unit climate had: it was less relaxed,
with a greater sense of resource scarcity. She felt the
climate was not right for implementing napping. The
staff nurse champion felt that there was a stigma at-
tached to napping, despite reassurances that naps are
acceptable and can be helpful.

On the unit where implementation was successful
(a medical-surgical unit), there was excellent uptake
of napping, with 153 30-minute naps taken during
the three months of the project’s implementation. On
this unit, the nursing director met with supervisors and
charge nurses before implementation to discuss their
concerns and perceived barriers to napping. The dis-
cussion focused on how to overcome barriers and cre-
ate a secure environment for napping. Once the charge
nurses’ concerns were addressed, staff nurses were en-
gaged in deciding how to begin the napping program.
Several nurses had experienced napping in other set-
tings and actively promoted it to peers. A napping
space was chosen that would allow sleeping nurses
complete privacy. At the start of the shift, nap breaks
were planned along with patient care assignments,
ensuring coverage for napping nurses. Nurses on this
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unit already took planned breaks; and they already
used a “buddy” system to cover patient care and had
developed a very high level of trust with one another.

(It’s worth noting that after the three-month trial
period ended, the nurses on this unit continued nap-
ping but modified the protocol to be more liberal,
allowing 30 minutes of sleep time plus five minutes
before and after for settling into bed and transition-
ing back to work. In the same hospital, two other units
that had not been included in the study approached
the primary investigator to learn how to implement
napping. The hospital’s shared governance committees
are currently exploring opportunities to implement
napping more widely.)

Nap experience form data. A total of 153 nap ex-
perience forms were collected and analyzed. The aver-
age nap duration was 31 minutes (SD, 5.4 minutes).
Most participants reported some sleepiness immedi-
ately before the nap (mean KSS score, 6.1; SD, 1.8),
which is to be expected on the night shift. For 44.2%
of naps, nurses reported KSS scores between 7 and 9.
For more than half of naps, nurses reported actual
sleep, with 43% reporting that they slept lightly and
14% reporting that they slept deeply. Sleep inertia was
relatively rare, with 1.3% of naps ending in the nurse
feeling “very groggy or sluggish” and 20.3% of naps
ending in the nurse feeling “a little groggy or slug-
gish.” Nurses reported feeling “alert and refreshed”
at the end of 56.2% of naps. Regarding the helpful-
ness of napping, the average score was 7.3 out of
10 (SD, 2.2).

During the subsequent group interview, several
night-shift nurses commented that napping had elimi-
nated drowsy driving on the way home from work.
Many of them also thought that having the napping
implementation project on their unit made it more de-
sirable for other night-shift nurses to “float” there so
that they could take a nap.

staff nurses could provide input. Indeed, various barri-
ers were identified on all of the units in our study. But
on the one unit that successfully implemented napping,
the nurse manager’s concerns were first addressed,
ensuring support for the project. Then both the nurse
manager and the staff nurses engaged in open dia-
logue about the barriers; sought potential solutions;
and, using the model of shared governance, made the
decision to proceed with a trial of napping. This col-
laborative approach was also likely crucial to success-
ful implementation. Future napping implementation
projects will need to pay attention to the experiences
and attitudes of nurse managers, and find ways to ad-
dress the perceived risks of napping while promoting
its benefits for both nurses and patients.

Our findings are also consistent with those of
Rogers and colleagues, who found that nurses often
failed to take breaks, despite shift durations of 12 or
more hours.” The concept of a “completely relieved”
break (one in which nurses are completely free of pa-
tient care responsibilities) may be more and more
difficult to achieve, given that staffing margins have
been reduced at many hospitals. The aforementioned
ANA position statement supports nurses taking rest
breaks to reduce fatigue, and makes addressing nurse
fatigue a joint responsibility of the employer and the
nurse.”” We observed that the reluctance to take breaks
seemed to stem as much from a unit’s culture as from
staffing issues. It seems likely that nurses might be
more amenable to taking breaks if their nurse manag-
ers fully supported this.

Our findings further indicated that nurses found
naps to be helpful, which is consistent with results
from multiple experimental napping studies reviewed
by Ruggiero and Redeker."" Although we did not di-
rectly assess drowsy driving, it was repeatedly men-
tioned by nurses who napped, who generally felt
that napping had helped them stay awake on the

We observed that nurses’ reluctance to

take breaks seemed to stem as much from a unit’s

culture as from staffing issues.

DISCUSSION

This multiunit pilot study showed that barriers to nap-
ping implementation remain. Those seen were similar
to those described by Edwards and colleagues, who
found that nurse managers’ experience with and atti-
tudes toward napping were a crucial barrier. In half
of the units where we attempted implementation, the
process was halted by the nurse manager before the
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drive home. This supports the idea that napping im-
plementation could potentially reduce the risk of
motor vehicle accidents occurring on the way home
after a night shift. According to the National High-
way Traffic Safety Administration, drowsy driving
accounts for about 1.5% of all crashes and 2.6%
of fatal crashes.* More recently, the American Au-
tomobile Association Foundation for Traffic Safety
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analyzed data from a representative sample of crashes
occurring between 1999 and 2013 that were subjected
to in-depth investigation. It found that an estimated
17% to 21% of fatal crashes likely involved a drowsy
driver.® Research further indicates that the hours be-
tween midnight and 6 AM are a peak time for drowsy
driving accidents*; and that compared with day and
evening shift workers, night-shift workers are much
more likely to crash their vehicles on the drive home
(according to one study, up to 5.5 times more likely*').
It stands to reason, then, that the burden of morbidity
and mortality could be greatly reduced through the
use of strategic napping.

Napping is an evidence-based
practice that has the potential to

improve workplace safety.

Limitations. We attempted to implement napping
in only two hospitals, and on only six units overall. A
larger sample is needed in order to identify and better
understand all of the barriers to implementation, as
well as the best methods for overcoming these. Be-
cause we assessed each nap as an independent event
and did not collect data on the identity of the nurse,
we were unable to assess the within-subject results.

PRACTICE IMPLICATIONS AND CONCLUSIONS

This study has several implications for nursing prac-
tice. First, napping is unlikely to be successful unless
staff nurses are willing to take completely relieved
breaks, and can be assured that when they do, cover-
age will be adequate and the quality of patient care
won’t suffer. Our impression is that many nurses don’t
take breaks despite long shift durations, and that this
problem is often related to unit culture.

Second, napping is an evidence-based practice that
has the potential to improve workplace safety. Nurses’
fatigue poses clear dangers for both nurses and pa-
tients. One study found that 32% of night-shift nurses
nodded off at work at least once a week, and were
1.17 times as likely to make a medication error and
2.1 times as likely to report a near-miss medication er-
ror as nurses working day or evening shifts.” Another
study found that struggling to stay awake was a pri-
mary predictor of errors.* Moreover, for nurses work-
ing the night shift, postshift drowsy driving is a real
concern; and studies indicate that the strongest pre-
dictor of drowsy driving is drowsiness at work.*” Do
we only consider implementing evidence-based prac-
tice when it’s convenient for management and staff?*
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Third, napping is but one component—if it’s in-
cluded at all—of hospitals’ employee health and
safety management programs, which usually focus
mainly on safe lifting practices and the prevention
of communicable diseases. The daily risks posed by
nurses’ drowsy driving to themselves and to others
are significant, yet this problem is ignored.

Nearly 50 years have passed since researchers first
found evidence of the benefits of napping. Yet al-
though other safety-sensitive industries have adopted
napping to reduce worker sleepiness and fatigue, nap-
ping still isn’t standard practice for night-shift nurses
in the health care industry. As did Edwards and col-
leagues, we found that nurse managers’ attitudes to-
ward napping often stymied implementation, even
when executive nursing leadership supported it. But
when napping was implemented, it was well accepted
by staff nurses, who found it helpful in addressing
their fatigue. Thus addressing nurse managers’ percep-
tions of and concerns about napping will likely be an
essential first step to successful implementation. Al-
though further research on implementing napping in
nursing settings is needed, there is already more than
enough evidence to support the practice. We believe it’s
time to take napping from a fatigue risk management
abstraction to a real-life method of helping nurses to
improve both patient and nurse safety. ¥

For 99 additional continuing nursing education
activities related to professional issues, go to
www.nursingcenter.com/ce.
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