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Abstract

Nurses are at a high risk for short sleep duration and poor sleep quality due to
irregular work schedules and high occupational stress. Considering the effect of
nurses' sleep on the safety and health of themselves and their patients, it is
important to promote healthy sleep for nurses. We sought to synthesize the
published experimental and quasi-experimental studies that address interventions to
improve sleep in nurses. A systematic search was conducted for studies published in
English up until May 15, 2023, using the databases PubMed, CINAHL, Academic
Search Ultimate, and PsycINFO. In total, 38 articles were included, covering 22
experimental and 16 quasi-experimental studies with sample sizes ranging from 9 to
207. Studies were assessed using the Cochrane Risk of Bias tool and considered as
low to medium quality. Thirty-six of the 38 studies reported positive findings for at
least one sleep outcome. Intervention types included aroma therapy, dietary
supplements, cognitive behavioral therapy, light therapy, mind-body therapy, sleep
education, exercise, napping, shift schedule modification, and multicomponent
intervention, all of which showed moderate effectiveness in promoting sleep
outcomes of nurses. Comparing and contrasting studies on specific interventions for
improving sleep in nurses is sparse and often equivocal. With the variations of
research methodology and outcome measures, it is difficult to make a conclusion
about each intervention's effectiveness on specific sleep outcomes. Additional high-
quality research, including randomized controlled trials, is needed to evaluate

strategies for improving sleep in this unique, safety-sensitive occupational group.
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and disturbed sleep, thereby accumulating a significant amount of

sleep debt, which contributes to long-term exhaustion (Cheng &

To provide around-the-clock patient care, many nurses are assigned
to shift work. As a result, nurses are at a great risk for decreased
sleep quantity and quality (Rosa et al., 2019; Sun et al., 2019). More
recently, the prevalence of poor sleep among nurses increased due to
high stress related to the COVID-19 pandemic (Salari et al., 2020).
Night shift nurses who sleep during the day often report shortened

Cheng, 2017; Zhang et al., 2019).

Shift work can reduce sleep quantity and quality and may affect
the overall well-being of nurses and other healthcare professionals
(Books et al., 2017; Ganesan et al., 2019). Maladaptation to shift
work may lead to the development of Shift Work Sleep Disorder, a
circadian rhythm disorder (Pallesen et al., 2021) caused by the
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misalignment between internal circadian rhythms and the work/sleep
schedule (Wickwire et al., 2017). Insufficient sleep adversely affects
many nurses and often results in fatigue at work, decreased quality of
life, and adverse physical and mental health outcomes such as
musculoskeletal injuries and depression (Chaiard et al., 2019; Owens
et al., 2017; Zhang et al., 2017). Fatigue, often resulting from short
and poor sleep as experienced by nurses, tends to reduce the ability
to concentrate and make correct judgements, leading to the
possibility of errors and injuries (Scott et al., 2014) and drowsy
driving and motor vehicle crashes (Imes et al., 2023; Smith
et al,, 2021). To avoid these negative outcomes, promoting strategies
for improved sleep for nurses would likely enhance patient safety.
Sleep promotion, either by individual nurse behavior or by workplace
policies and activities, can benefit employees, patients, and their
institutions.

Nurses are a unique occupational group, predominantly
comprised of women, many of whom hold primary responsibilities
for child, family, and/or elder care at home. In 2019, the Census
Bureau reported that there are more than three million nurses in
the United States, and over 85% of them are women (United States
Census Bureau, 2019). There have been several review articles
targeting sleep promotion in the general workforce, predominantly
focused on men (Albakri et al., 2021; Redeker et al., 2019;
Soprovich et al., 2020), yet those recommendations may not be
suitable for nurses who are primarily women with different
responsibilities and shift schedules. Considering the long and
irregular work hours, overnight shifts, physical and psychological
work demands, and limited time available for sleep, nurses face
multiple obstacles in obtaining sufficient and quality sleep
(Redeker et al., 2019). More efforts to promote sleep of nurses
are needed to ensure a healthy workforce and high quality of
patient care (Caruso & Hitchcock, 2010; Rogers, 2008).

Sleep promotion strategies aimed at the general workforce
include sleep disorders screening/evaluation and treatment, and
pharmacological and nonpharmacological strategies including educa-
tional, environmental, behavioral, supportive, and multicomponent
treatments (Albakri et al., 2021; Redeker et al., 2019). However, there
is sparse evidence regarding current evidence to promote sleep in the
nursing population. Therefore, the objective of this systematic review
is to synthesize published literature that addresses the effectiveness
of interventions to improve sleep in nurses.

2 | METHODS
2.1 | Search strategy and data extraction

A systematic literature search in PubMed, CINAHL, Academic Search
Ultimate, and PsycINFO was performed on May 15, 2023. The
publication time frame was not limited to capture all relevant
literature. The search keywords included three broad categories
(sleep, nurse, and intervention), each with a defined broad subset of
keywords, as documented in Supporting Information: Table 1.
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The first author (Y. Z.) screened manuscript titles and abstracts. Full-
text articles were screened independently by two authors (Y. Z. and Y.-J.
L.), discrepancies were discussed, and consensus was reached. Figure 1
illustrates the PRISMA flow diagram (Page et al., 2021).

2.2 | Eligibility criteria

The inclusion criteria were: (1) types of study: experimental or quasi-
experimental; (2) types of participants: nurses only; (3) types of
outcomes: sleep as a primary outcome. Sleep was defined broadly,
including duration, latency, deprivation, insufficiency, maintenance,
quality, disturbances, disorders, problems, insomnia, and sleepiness;
and (4) full text in English language. This review excluded: (1) studies
that tested an intervention with healthcare/shift workers including
nurses as only part of the sample; (2) studies that tested an
intervention (e.g., nutrition, exercise) measuring sleep as a secondary
outcome; and (3) observational studies, protocol papers, and reviews
and meta-analyses. We used reviews and meta-analyses to ensure
we captured all relevant studies. When a paper did not mention sleep
as a primary or secondary outcome yet described sleep-related data,
our study team discussed the focus of the intervention to ascertain
whether the paper should be included or excluded.

2.3 | Assessment of methodological quality

Risk of bias was graded using the Cochrane Risk of Bias tool (Higgins
et al,, 2011) for randomized controlled trials (RCTs). This tool covers
seven items to evaluate the risk of bias, including: Random sequence
generation, allocation concealment (describing the method used to
conceal the allocation sequence in sufficient detail), blinding of
participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective outcome reporting, and other
bias (Higgins et al., 2011). Each item was graded as “(+) low risk of
bias,” “(—) high risk of bias,” or “(?) unclear risk of bias,” based on the
definitions and samples provided in the tool. The overall assessment
of risk of bias was graded as “(+) low risk of bias” when there were
four or more items receiving low ratings; or as “(—) high risk of bias”

when there were three or fewer items receiving low ratings.

2.4 | Data synthesis
Data synthesis began by summarizing study results in tables. Studies
were grouped first by the study design, then by the intervention
types. Intervention types were generated based on common sleep
interventions identified from previous reviews (Albakri et al., 2021;
Capezuti et al., 2018; Redeker et al., 2019). Each type was discussed
within the study team for inclusion as a major category in this review.
The first author (Y. Z) began the analysis by systematically
reviewing each manuscript at least twice on the abstract, methods,

results, and discussion, and completed Table 1, covering major study
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Identification of studies via other methods

Records identified from

Reports sought for retrieval

A4

Reports not retrieved (n=0)

A4

Reports excluded (n=0)
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Identificaton of studies via databases and registers
o Records identified from
-E databases screening (n=864):
s PubMed (n=347) Records removed before screening:
g CINH AL (n=285) . Dulilicate records removed olliegattrces (H=13)
g Academic Search Ultimate (n=225)
= (n=227)
PsycINFO (n=5)
Records excluded (n=524):
l Not nurse (n=290)
Not related (n=98)
X _ Duplicate (n=76)
Title screened (n=639) Review paper (1=30)
Not intervention (n=20)
l Not in English (n=10)
) § = Reports excluded (n=63):
% Abstract screened (n=115) Not nurse (n=42) @=12)
';3 Review paper (n=8)
5] Protocol paper (n=6) l
@ Not related (n=3)
Not intervention (n=3) Reports assessed for
Drug treatment (n=1) eligibility (n=12)
Full-text article d for Reports excluded (n=26):
eligibility (n=52) Sleep not primary outcome (n=9)
Not English (n=7)
l Not nurse or not only nurse (n=7)
Simulated lab study (n=1)
. . . Dissertation (n=1)
] Studies included in review
= =
El (0=38) Conference abstract (n=1)
= Reports of included studies >
= P <
(n=38)

FIGURE 1 Flow diagram of the literature search. Adapted from Page et al. (2021). The PRISMA 2020 statement: An updated guideline for
reporting systematic reviews. Journal of Clinical Epidemiology, 134, 178-189.

characteristics. Each manuscript was then reanalyzed independently by
a coauthor (H. M. L, L. K. B,, Y.-J. L, or J. F. D.) on each domain in
Table 1 for information accuracy. Discrepancies were checked by a third
coauthor and discussed until a consensus was reached. Table 2, quality

appraisal, followed the same synthesis process as Table 1.

3 | RESULTS
3.1 | General characteristics of included studies

In total, 38 articles met the inclusion criteria and were included; 22
(58%) were experimental and 16 were quasi-experimental studies.
The earliest published study was in 2002. The sample sizes ranged
from 9 to 207. These studies took place in various countries,
including the United States, Canada, Iran, Denmark, Israel, Norway,
Turkey, Spain, Netherlands, Sweden, France, Australia, China, India,

Japan, Korea, Taiwan. Table 1 describes the study characteristics.

3.2 | Study sample characteristics

In total, the 38 articles involved 2395 participants, with a majority
being female (on average 91%, range 56%-100%) and a mean age

ranging from 26 to 54 years. Participants included nurses working
night shifts, evening/night shifts, rotating shifts, and dayshifts,
yet 15 studies did not specify the work shifts. Although most
studies included healthy participants, seven studies included
nurses with baseline sleep/fatigue/health complaints (Hausswirth
et al.,, 2022; Huang et al., 2013; Morimoto et al, 2016;
Mousavi et al., 2020; Niu et al., 2021; Yazdi et al., 2017; Zhou
et al., 2022).

3.3 | Quality appraisal

Table 2 summarizes the biases and qualities of the RCTs. Overall,
7 out of 22 RCTs were graded as low risk of bias (good quality)
(Baradari et al., 2018; Chang et al., 2017; Cyr et al, 2023; Hsu
et al., 2021; Mousavi et al., 2020; Niu et al., 2021; Zhang et al., 2020),
and the rest were graded as high risk of bias. Dropout rates of the
RCTs were moderate, with 10 RCTs reporting dropout rates of <10%,
and 12 RCTs reporting dropout rates from 12.5% to 77% (Aarts
et al., 2020; Bjorvatn et al., 2021; Booker et al, 2022; Carter
et al., 2013; Dahlgren et al., 2022; Fang & Li, 2015; Hoshi et al., 2022;
Lee et al., 2014; Morimoto et al., 2016; Omeogu et al., 2020; Scott
et al., 2010b; Zhang et al., 2020). All others were quasi-experimental
studies and considered high risk of bias.
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3.4 | Intervention components

Intervention types included aroma therapy, dietary supplements,
cognitive behavioral therapy (CBT), light therapy, mind-body therapy,
sleep education, exercise, napping, shift schedule modification, and
multicomponent intervention. Intervention durations varied, with
some being carried out for 1 or 3 or 4 nights and others for as long as
6 months. Outcome evaluations took place immediately following the
intervention, while eight studies also reported follow-ups at intervals

ranging from 2 weeks to 6 months (see Table 1).

3.5 | Outcome measures

All of the studies except three (Booker et al., 2022; Cyr et al., 2023;
Mousavi et al., 2020) used sleep as a primary outcome. Although
these three studies did not measure sleep as a primary outcome,
because the intervention in each of these studies addressed fatigue/
sleep, the study team deemed them relevant and included them in
this review. Main sleep-related outcomes were assessed with
subjective measures such as the Pittsburgh sleep quality index (PSQI)
and other scales (see Table 1); and/or objective measures generated
from actigraphy, Nightcap, or polysomnography (PSG). About 40% of
the studies (15/38) used the PSQI total score and/or subscale scores
(see Table 1). Ten studies used an objective measure of sleep-related
outcomes (Aarts et al., 2020; Boivin et al., 2012; Chang et al., 2017;
Franco et al., 2012; Hausswirth et al., 2022; Hsu et al., 2021; Jensen
et al., 2016; Niu et al., 2021; Rahman et al., 2013). Secondary
outcomes of these interventions consisted of various objective

measures and health outcomes (see Table 1).

3.6 | Effectiveness of Interventions (Table 1)
3.6.1 | Aroma therapy

Three RCTs and one quasi-experimental study reported positive
changes in certain sleep outcomes from aroma therapy. These studies
tested different essential oils such as lavender or rosemary or mixed
oils; different administering methods such as inhaling through a mask,
uniform or pillow, or massaging; and different durations of one-time
administration ranging from 5-10min to 2 h or to the entire sleep
episode.

One RCT reported that compared to distilled water, nurses who
inhaled rosemary essential oil reported significantly decreased
sleepiness and increased alertness on the night shift (Nasiri &
Boroomand, 2021). A quasi-experimental study reported improved
self-reported sleep quality and reduced fatigue among nurses
working three shift rotations after aromatic inhalation through
pillows during sleep (Seo & Park, 2017).

Two studies (Chang et al., 2017; Hsu et al., 2021) applying aroma
therapy massage reported significant improvements in PSQI scores

postintervention compared to baseline, but no significant
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postintervention differences between the intervention and control
groups. Thus, it is uncertain whether the massage or aroma therapy

produced improved sleep quality.

3.6.2 | Dietary supplements

Three RCTs and one quasi-experimental study have shown positive
effects on certain sleep outcomes from Zinc sulfate, CoQ10, Shimian
granules, and nonalcoholic beer containing Humulus lumpulus L.

In a double-blind RCT of intensive care unit nurses, Zinc supplements
were associated with improvements in total PSQI score and subjective
sleep quality compared to placebo (Baradari et al., 2018). Similarly, Zhang
et al. (2020) reported a significant decrease in insomnia severity index (ISl)
scores in nurses on a rotating three-shift schedule after taking 10g
Shimian granules twice daily for 1 month compared to placebo. Moursavi
et al. (2020) reported a significant increase in PSQI total score in nurses
after taking 100 mg CoQ10 twice daily for 4 weeks compared to placebo.
A quasi-experimental study suggested significant improvement in sleep
latency (the time it takes to fall asleep after getting into bed) and total
activity pulses as assessed using actigraphy after nursing staff ingesting

330 mL alcohol-free beer daily for 2 weeks (Franco et al., 2012).

3.63 | CBT

CBT for insomnia (CBT-Il) involves guiding participants through a
series of changes in sleep-related behaviors to eliminate poor sleep
habits, address conditioned arousal, and reduce sleep-related worr-
ies. One of two RCT studies reported significant improvement in
subjective sleep quality and insomnia severity as assessed by the
PSQI and ISI among nurses with chronic insomnia after receiving a
6-week e-aid CBT-l program compared to usual care (Zhou
et al., 2022). Two of three quasi-experimental studies showed
improvement in nurses' subjective sleep quality and insomnia severity
assessed by the PSQI and ISI when using cognitive behavioral
components delivered either in-person or via mobile app (Lee
et al., 2014; Omeogu et al., 2020).

However, Dahlgren et al. (2022) did not find significant
differences in subjectively assessed insomnia severity or sleep quality
after nurses received three 2.5h CBT-based proactive recovery
program sessions. Carter et al. (2013) did not find significant changes
in subjective sleep quality assessed by the PSQI after group CBT-I
education in nine hospice nurses. The small sample size (n = 9) in this

latter study should be considered when interpreting the findings.

3.6.4 | Light therapy

Bright-light exposure is an intervention used to promote alertness
during night work and improve daytime sleep by shifting the timing of
the circadian system (Sun et al,, 2019). Six RCTs and four quasi-
experimental studies reported that light therapy has promise in
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improving nurses' sleep, although there was inconsistency between
the studies in certain sleep outcomes. These studies included
different ways of delivering the light exposure, such as enhancing
the workplace light environment, having participants wear light
goggles, or having them sit in front of a light box; and the light
exposures were sometimes coupled with having participants wear
light-blocking goggles during commute home.

Huang et al. (2013) reported improved ISI scores of nurses after
exposure to bright light for 230 min during the first half of the evening/
night shift combined with wearing dark sunglasses after shift. Similarly,
Boivin et al. (2012) reported significantly more total sleep time but no
differences in sleep onset latency (SOL) or sleep efficiency assessed
through Nightcap device/portable PSG between the intervention and
control groups. Jensen et al. (2016) reported better self-rated sleep
quality but no difference in actigraphy-assessed sleep efficiency or wake
after sleep onset (WASQ) between the intervention and control groups.
There were similar improved sleep outcomes from another two studies
(Griepentrog et al., 2018; Hoshi et al., 2022).

Besides interventions with work environmental light exposure,
one study reported that nurses who wore glasses fitted with short-
wavelength filters during night shifts had significant increases in PSG-
assessed total sleep time and sleep efficiency and decreases in
WASO (Rahman et al., 2013). Similarly, another study reported
nurses who wore light therapy glasses for 4 x 15 min during night
shifts and then 30 min within 2 h after awakening had improvements
in Karolinska sleepiness scale (KSS) scores (sleepiness) on their
commute home after the first night shift (Aarts et al., 2020).

3.6.5 | Mind-body therapy

Mind-body therapy is a group of techniques that promote the
interaction of mind and body function to induce relaxation. Three
RCTs and two quasi-experimental studies showed mind-body therapy
improved nurses' sleep. These studies tested different mind-body
therapies including yoga, mindfulness-based stress reduction, dia-
phragmatic breathing relaxation training (DBRT); different delivery
formats such as in-person or online; and different intervention
durations ranging from 4 weeks to 6 months.

Two RCT and one quasi-experimental study reported that nurses had
improved subjective sleep quality, as indicated by PSQI scores, following a
6-month (Fang & Li, 2015) or 4-week yoga program (Celik & Yarali, 2023;
Parajuli et al., 2021). Nourian et al. (2021) reported significantly improved
subjective sleep quality and sleep latency scores after MSBR intervention
compared to usual care. Liu et al. (2021) reported that DBRT significantly

improved nurses' PSQI scores.

3.6.6 | Sleep education

One RCT and one quasi-experimental study showed that a sleep

education program improved the sleep of nurses. These studies

generally incorporated sleep hygiene education/training, with differ-
ent lengths of programs ranging from 2 h to 1 day.

A sleep hygiene training showed positive effects on sleep quality,
insomnia severity, and daytime sleepiness assessed by the PSQ)I, ISI,
and Epworth sleepiness scale in nurses with clinical insomnia (Yazdi
et al., 2017). Another study reported a significant improvement in the
PSQI total score and daytime dysfunction between the intervention

and control groups (Morimoto et al., 2016).

3.6.7 | Exercise

One RCT reported better sleep in nurses after an 8-week aerobic
exercise program. Niu et al. (2021) reported improved SOL and
WASO, as assessed using actigraphy, after implementing an 8-week
moderate-intensity aerobic exercise program compared to those

without regular exercise.

3.6.8 | Napping

One quasi-experimental study showed reduced sleepiness in nurses
after a nap. Zion and Shochat (2019) found significantly lower KSS
sleepiness scores during 8 h night shifts at 5, 6, and 7 a.m. on nights
with a scheduled 30-min nap at 4 a.m. compared to those without a

scheduled nap.

3.6.9 | Shift schedule modification

One quasi-experimental study reported improvements in sleep after
a shift schedule modification. Kubo et al. (2022) found that nurses
significantly improved self-reported total sleep time, sleep quality,
and sleepiness when adding 1 day off after every two consecutive
night shifts.

3.6.10 | Multicomponent intervention

Three RCTs and two quasi-experimental studies reported improved
sleep outcomes in nurses after a multicomponent intervention, for
example, melatonin intake and light exposure, education and
institutional/environmental changes, or mindfulness training and
light stimulation.

Hausswirth et al. (2022) found that a 4-week light stimulation
and mindfulness training program significantly improved sleep
quality, sleep efficiency, and fragmentation index as assessed by
actigraphy in the intervention compared to control group. Booker
et al. (2022) found no significant differences in sleep outcomes
between intervention and control groups, but significant improve-
ments in insomnia severity and functional outcomes of sleep quality

as assessed by ISl and FOSQ-10 compared to the baseline among
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nurses receiving a shift work and sleep education plus coaching
sessions with individualized strategies on behavior changes.

One quasi-experimental study reported that a 1h fatigue
education intervention coupled with institutional changes such as
increasing staffing, providing completely relieved breaks and meal
periods, and use of strategic naps during breaks significantly
improved nurses' sleep quality as assessed by PSQl and sleep
duration at 4- and/or 12-week follow-up (Scott et al., 2010b).
Similarly, another study reported significantly improved sleep quality
as assessed by PSQI in nurses after implementing holistic sleep
improvement strategies including institutional and environmental
changes and self-relaxation training (Zhang et al., 2023).

4 | DISCUSSION

To our knowledge, this is the first systematic review to summarize
experimental and quasi-experimental studies involving interventions
designed to improve nurses' sleep. Overall, this systematic review
contributes important information on effective sleep promotion
programs for nursing, a high-risk occupation for sleep problems.
Although 36 out of the 38 studies reported one or more positive
findings regarding the sleep of nurses (e.g., sleep quality, insomnia
severity), due to multiple limitations and variations in the research
methodology and outcome measures, it is difficult to make a conclusion
about each intervention's effectiveness on specific sleep outcomes. Two
studies that found no significant effect of the interventions both used
CBT. These interventions were conducted with nurses working in
different shift types, durations, and rotating patterns; they varied in
design and intervention type, duration, frequency and outcome measures;
and the interventions were delivered in different formats. Querstret
et al. (2020) conducted a scoping review of sleep-related/fatigue-
management interventions for nurses and midwives and similarly
reported that the literature is fragmented and lacks cohesion. In general,
we found that each intervention type showed some promise in improving
nurses' sleep. Among these, light therapy was most widely tested and all
showed positive findings in decreasing sleepiness and/or improving sleep
quality in nurses. Taking into account the design rigor and quality, dietary
supplement was rated more as low risk of bias due to the ease of
designing a single- or double-blind placebo-controlled trial. Among the 38
studies, light therapy, napping, and shift schedule modification are
interventions designed specifically for shift workers, while other
interventions have been used previously to improve sleep in the general
population. Six were conducted with COVID-19 frontline nurses,
demonstrating light therapy, mind-body therapy, and multicomponent
interventions were effective in improving nurses' sleep during the

pandemic.

4.1 | Effectiveness of interventions

Aroma therapy improved subjective sleep quality in nurses as
reported in four reviewed studies. This is consistent with a meta-

analysis on aroma therapy interventions for the improvement of
sleep quality in the general population (Hwang & Shin, 2015). That
meta-analysis revealed that the use of aroma therapy was effective in
improving sleep quality and that inhalation aroma therapy was more
effective than massage therapy in both healthy and unhealthy
participants (Hwang & Shin, 2015). Specific guidelines for the use of
aroma therapy targeted to nurses are needed. Limitations to aroma
therapy include the requirement of personal effort (especially
through massage), materials, and time. Research examining aroma
therapy in promoting sleep has several limitations. Besides small
sample sizes, the studies included here also varied by aroma oil type,
administering method, and duration, limiting our ability to draw
definitive conclusions about the effectiveness of aroma therapy for
sleep in nurses.

Dietary supplements (e.g., Zinc, CoQ10, Shimian granules) were
each found to have a positive effect on the subjective sleep quality of
nurses in four reviewed studies. Supplements are nutrients or dietary
intake, suggesting a link between diet and sleep. A recent narrative
review of the effect of diet on sleep suggested that high carbohy-
drate diets and foods containing tryptophan, melatonin, and
phytonutrients were linked to improvements in sleep outcomes such
as insomnia in the general population (Binks et al., 2020). Although
dietary supplements have shown positive effects on certain subjec-
tive sleep outcomes such as improved sleep quality and reduced
insomnia severity in nurses, the mechanisms explaining the effects
are not well understood. Due to an underwhelming amount of
research on nurses, and these limited studies that assessed different
supplements, different frequencies, and durations, we cannot be
conclusive regarding the effectiveness of any specific supplement in
improving nurses' sleep.

CBT-I has been demonstrated to be the most effective treatment
for chronic insomnia in the general population and could hold
promise to improve nurses' sleep as reported in three out of five
reviewed studies. A systematic review and meta-analysis of CBT-I for
chronic insomnia found improvements in SOL, WASO, total sleep
time, and sleep efficiency at posttreatment, with clinically meaningful
effect sizes (Trauer et al., 2015). Another systematic review
suggested that CBT-lI was effective for treating insomnia when
compared to medications such as benzodiazepine and non-
benzodiazepine hypnotic drugs, and its effects may be more durable
than medications (Mitchell et al., 2012). Considering nurses' demand-
ing work schedules, CBT may be an option to improve their sleep.
However, most previous CBT-l was not targeted toward night shift
workers attempting to sleep during the day, so it is unclear whether it
will be effective in nurses working irregular shifts. Moreover, there
are many forms of CBT-I delivery, with some requiring regular in-
person or virtual meetings over many weeks, and this form of
delivery may be difficult for nurses who work at night or on rotating
shifts to attend. Self-paced, app-based CBT-I may better fit nurses
and should be explored further.

Light therapy has previously been implemented in workplaces as
a strategy to reduce nighttime sleepiness and improve daytime sleep

by shifting the timing of the circadian system to better match the
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work-sleep schedule. There were overall positive effects reported on
at least one sleep outcome for all types and durations of light
exposures, including both subjective and objective sleep outcomes as
reported in 10 reviewed studies. This is consistent with a meta-
analysis on light therapy for sleep) problems (van Maanen et al., 2016)
and another meta-analysis on light therapy for sleepiness and
circadian phase shift in shift workers (Lam & Chung, 2021). Another
systematic review on light therapy for shift workers included two
comparable studies, one that reported a reduction of on-shift
sleepiness from bright light therapy during the night, while the other
did not find a significant difference in on-shift sleepiness (Slanger
et al., 2016). Because certain sleep outcomes such as sleepiness and
sleep efficiency showed inconclusive results in our review of studies
in nurses, more rigorously designed future studies should be carried
out to investigate the impact of light therapy on the sleep and
sleepiness of nurses. The Working Time Society and the International
Committee on Occupational Health recommend bright light use
during the first three night shifts on slowly rotating (shift changes less
than once a week) night shift schedules (Lowden et al., 2019). Yet,
there remain questions about the best light intensity and duration for
producing changes in sleepiness and/or improvements in sleep that
are clinically relevant. While light therapy is promising, the feasibility
of light therapy may be limited by the lack of control over workplace
lighting by individual nurses and by the nature of work duties for
many nurses.

Mind-body therapies have shown effectiveness in improving
subjective and objective sleep of nurses as reported in five reviewed
studies. This is confirmed by two recent systematic reviews of studies
carried out in the general population. For example, Neuendorf et al.
(2015) reported that mind-body therapies positively affect sleep
quality. Wang et al. (2019) reported in a meta-analysis that mind-
body therapies (e.g., meditation, Tai Chi, gigong, yoga) resulted in
significant improvement in sleep quality and reduction in insomnia
severity, but had no significant effect on sleep duration. Mind-body
therapies also emphasize the importance of self-care, leading to a
holistic approach to health and well-being (Hilcove et al., 2021).
Limitations to the adoption of mind-body therapies in shift-working
nurses include costs and fees for lessons and locating and accessing
trained yoga practitioners. The studies in nurses used different types
of mind-body therapies, different frequencies, and varied durations,
limiting the ability to make a firm recommendation on any specific
therapy.

Sleep education showed effectiveness in improving subjective
sleep quality of nurses as reported in two reviewed studies. A recent
systematic review suggested that sleep education along with support
for individualized strategies to promote sleep were effective for
improving the quality of sleep in general (Soprovich et al., 2020).
However, it is worth noting that one sleep education study included
in this review had a dropout rate of 77% (Morimoto et al., 2016),
suggesting the importance of practice reinforcement after the
education program. Sleep education programs provided by the

workplace, whether via training sessions, brochures, or other

methods, may encourage healthy sleep hygiene practice in nurses,
thereby potentially improving their sleep duration and quality.

Exercise to improve the sleep of nurses was reported in one
reviewed study. Although this study showed promise on nurses' sleep,
more studies are needed to confirm this effect. A systematic review
of RCTs suggested that chronic resistance exercise improves many
aspects of sleep and has the greatest benefit for improving sleep
quality in the general population (Kovacevic et al., 2018). Therefore,
exercise could be a potential intervention for improving sleep in
nurses. Because nurses are predominantly women working long and
irregular shifts, it is important to design and test feasible exercise
programs that can be easily implemented and sustained in the
workforce.

Implementing naps at work in nurses as a strategy to reduce on-
shift sleepiness was reported in one reviewed study. A previous
systematic review on the effects of napping in night shift workers
revealed that night shift napping led to decreased sleepiness and
improved sleep-related performance, despite short periods of sleep
inertia (grogginess and poor performance) immediately following the
naps (Ruggiero & Redeker, 2014). In our review, only one study
assessed the effectiveness of a nap on nurses' sleepiness. Further-
more, the study did not specifically examine the impact of the at-
work nap on the nurses' sleep quantity and/or quality after work. Nap
effectiveness in reducing sleepiness also depends on when and how
long nurses take naps during the shift. Implementation of a nap at
work requires administrative support, sufficient staffing, availability
of appropriate space for napping, a culture that accepts workplace
naps, and organizational policies that allow napping (Scott
et al., 2010a). Feasibility and barriers to implementation need to be
assessed before such a strategy can be successfully incorporated into
practice.

Shift schedule modification showed positive effects in
improving the sleep of nurses as reported in one reviewed study.
There are many dimensions of shift schedules, including shift
duration/length, shift starting and ending time, number of
consecutive shifts, and number of hours and days off between
shifts, leading to many ways to modify schedules. Considering the
complexity of shift schedules in different organizations, it is
important to tailor the shift schedule modification according to
the organizational needs and feasibilities.

The combination of different interventions showed promise in
improving the sleep of nurses as reported in five reviewed studies.
Multicomponent interventions have been designed for the preven-
tion and treatment of sleep problems in other populations, which all
show promise in improving sleep outcomes (Epstein et al., 2012;
Wilfling et al.,, 2021). Therefore, individualized and holistic ap-
proaches should be considered in future directions for sleep
interventions in this occupational group (Alfonsi et al., 2021). Given
that individual factors may affect the person's ability to cope with
shift work and sleep problems, individualized interventions that use
different components could be tailored to the nurse's work schedule,

preferences, time availability, and other factors.
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4.2 | Limitations

This review has several limitations. First, the review was limited to
English language studies. The relatively small number of included
studies for each intervention type, together with the variability in
treatment regimen, frequency, and duration, and variability in sleep-
related outcome measures, limit the conclusions that can be drawn.
Second, for 15 studies it was unclear whether the nurse participants
worked regular or irregular shifts. Moreover, for interventions such as
aroma therapy, dietary supplements, CBT, mind-body therapy, sleep
education, and exercise, it was unclear whether the interventions
incorporated components to mitigate the impact of shift work on
sleep. Third, given the limitations in the research methodology (e.g.,
small sample sizes, loss to follow-up, difficulties in blinding
participants, weak designs) and the quality of many of these studies,
it is difficult to compare the effectiveness of each intervention.
Lastly, although sleep is an important self-care domain, it is greatly
impacted by work factors. It is important to identify to what extent
each of these interventions may be implemented by the workplace or
affected by the workplace contexts or policies. Future research needs
to address the influence of shift work and other workplace factors on

the outcomes of sleep interventions for nurses.

4.3 | Conclusions and implications for practice

Of all the research on interventions to improve sleep, relatively few
studies have been targeted toward nurse participants. Literature on
each intervention type for improvement of sleep in nurses is limited
and there are contradictory outcomes regarding the effectiveness of
the intervention. Generally, light therapy, napping, and shift schedule
modification are interventions designed for shift workers, among
which, light therapy was most widely tested and showed promising
findings in improving nurses' sleep. Most of the included studies used
self-reported sleep, which may not be as reliable as objective
measures. Additional research with high-quality and consistent
interventions (in particular, selection of participants, frequency and
duration of treatment, and appropriate objective and subjective
assessments of sleep outcomes) are needed to compare between
intervention types and to verify and compare their effectiveness.
However, we hope that findings from this review will inform and
guide future research, including the choice of interventions, and
reliability and validity of outcomes measures (e.g., promoting use of
objective measures). We hope that this encourages the design and
implementation of evidence-based interventions to promote the
sleep of nurses, which may in turn improve their work performance,
productivity, and overall health.

Workplace context such as shift work is important to consider in
relation to sleep promotion programs in the nursing workforce. Some
of the interventions require administrative support (e.g., schedule
changes), environmental changes in the workplace (e.g., light
therapy), or availability of space on the unit (e.g., napping). Feasibility,
facilitators, and barriers to implementation need to be assessed by

both end-users and managers before workplace programs can be
successfully implemented and sustained. The design and implemen-
tation of such programs should also consider nurses' long and
irregular work schedules, nonwork responsibilities, as well as their
individual needs and interests. For example, the convenient location,
schedule, duration, and frequency of an intervention program should
be planned to accommodate nurses' working schedules. Participatory
process engages workers to take actions to improve their own health
(Baum, 2006). Therefore, workplaces should consider implementing
participatory processes to improve nurses' sleep. This in turn may
have a transformative effect on the success of workplace sleep
promotion programs.
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