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Study Objectives: The purpose of this review is to synthesize the published literature that addresses employer-initiated interventions to improve the sleep of 
workers and in turn improve health, productivity, absenteeism, and other outcomes that have been associated with sleep disorders or sleep deficiency.
Methods: We conducted a systematic search and a selective narrative review of publications in PubMed from 1966 to December 2017. We extracted study 
characteristics, including the workers’ professions, workplace settings and shift work, and workplace interventions focused on worker sleep. Because of the 
high degree of heterogeneity in design and outcomes, we conducted a narrative review.
Results: We identified 219 publications. After restriction to publications with studies of workplace interventions that evaluated the outcomes of sleep 
duration or quality, we focused on 47 articles. An additional 13 articles were accepted in the pearling process. Most studies employed non-randomized 
or controlled pretest and posttest designs and self-reported measures of sleep. The most common workplace interventions were educational programs 
stressing sleep hygiene or fatigue management. Other interventions included timed napping before or after work, urging increased daytime activity levels, 
modifying workplace environmental characteristics such as lighting, and screening, and referral for sleep disorders treatment. Overall, most reports indicated 
that employer efforts to encourage improved sleep hygiene and healthier habits result in improvements in sleep duration, sleep quality, and self-reported 
sleepiness complaints.
Conclusions: These studies suggest employer-sponsored efforts can improve sleep and sleep-related outcomes. The existing evidence, although weak, 
suggests efforts by employers to encourage better sleep habits and general fitness result in self-reported improvements in sleep-related outcomes, and may 
be associated with reduced absenteeism and better overall quality of life. Candidate workplace strategies to promote sleep health are provided.
Keywords: alertness strategies, education, fatigue management, naps, sleep, workplace
Citation: Redeker NS, Caruso CC, Hashmi SD, Mullington JM, Grandner M, Morgenthaler TI. Workplace interventions to promote sleep health and an alert, 
healthy workforce. J Clin Sleep Med. 2019;15(4):649–657.

INTRODUCTION

Sleep deficiency resulting from short sleep duration, poorly 
timed sleep, and/or poor sleep quality is common. The In-
stitute of Medicine estimates that 50 to 70 million Ameri-
can adults have a chronic sleep disorder that hinders daily 
function and contributes to poor health.1 Recent data from 
the Centers for Disease Control and Prevention indicate that 
many American adults get inadequate sleep: only 65.2% of 
adults indicate they sleep ≥ 7 hours.2,3 Sleep duration of less 
than 7 hours is associated with increased risks for cardio-
vascular disease, obesity, diabetes, hypertension, depression, 
and all-cause mortality.4–7

The consequences of sleep deficiency also manifest in de-
clines in cognitive function, including attention, reaction time, 
working and long-term memory, visuomotor performance, 
decision making skills, verbal function, response inhibition, 
and motivation.8 These cognitive and functional effects have 
a negative impact on quality of life and also lead to deteriora-
tion in performance at work. These outcomes have been most 
convincingly studied in health care workers,9,10 professional 
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drivers,11 aircraft operators10,12 and night shift workers.13 The 
effects of sleep deprivation can also have public health conse-
quences. Approximately 20% of all serious motor vehicle ac-
cidents are thought to be associated with sleep deprivation.14 
Up to 43% of commuter train accidents are thought to be due 
to fatigue.15

The financial impacts of sleep deprivation and sleep disor-
ders may be categorized as direct (ie, costs of medical resource 
utilization, including the consumption of inpatient, outpatient, 
and pharmaceutical services within the health care delivery 
system) or indirect (ie, expenses incurred from absenteeism, 
reduced work productivity, and increased workplace errors and 
accidents). In a recent study of four companies, sleep-related re-
ductions in productivity were estimated to cost $54 million per 
year exclusive of the costs of absenteeism.16 In that study, those 
with insomnia complaints missed an extra five days of work 
annually compared to good sleepers.17 Data from a large state 
worker registry revealed that workers reporting more sleep dis-
turbances were significantly more likely to be absent from work, 
have lower work performance ratings, and higher health care 
costs.18 Sleep-related occupational accidents have also led to 
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ecological costs. The fatigue and performance effects of sleep 
loss and circadian misalignment associated with shift work re-
portedly contributed to the explosion at the Union Carbide plant 
in Bhopal, the Three Mile Island and Chernobyl nuclear melt-
downs, and the grounding of the Exxon Valdez supertanker.1 
The National Academy of Medicine, formerly the Institute of 
Medicine, concluded that “hundreds of billions of dollars are 
spent and/or lost annually because of poor or limited sleep.” 1 
Improving sleep and reducing the impact of sleep disorders and 
sleep deprivation could greatly enhance quality of life, work 
productivity, and national and global economic performance.16

Despite compelling evidence of the negative impact of sleep 
deficiency and specific sleep disorders on worker health and 
safety, there have been few systematic efforts to address this 
problem in workplace settings. Although there is a broad liter-
ature on worker productivity, absenteeism, and other non-sleep 
outcomes, there are very few, if any, systematic reviews that 
focus on workplace interventions that specifically addressed 
sleep health. This paper reviews the literature on employer-
initiated sleep interventions in workplace settings, identifies 
gaps in the literature, and provides strategic workplace policy 
considerations to reduce sleep deprivation and improve the 
safety and productivity of workers.

METHODOLOGY

Literature Retrieval
We conducted a comprehensive search of the PubMed data-
base to identify publications that addressed interventions in 
the workplace that influence or improve sleep. Results were 
limited to studies involving humans and published in English. 
Reviews, newsletters, comments, editorials, and case reports 
were excluded. The search terms were: sleep AND workplace 
AND (education OR fatigue management OR naps OR alert-
ness strategies). We retrieved literature published from 1966 
to December 2017, which yielded 219 papers. We reviewed all 
titles and abstracts to identify those that met the following cri-
teria for review in full text: (1) addressed a population consist-
ing of any group of employees, (2) tested an intervention that 
focused on specific employee behavior, changes in workplace 
policies or procedures, or manipulation of the environment to 

improve sleep quality, duration, or to reduce sleepiness, and 
(3) compared these outcomes against either an historic or con-
temporary comparator group. We identified 47 relevant papers. 
In addition, during review of the bibliography and including 
papers added by experts on the task force, we identified 13 ad-
ditional papers, for a total of 60 accepted papers.

Extraction and Analysis of the Literature
Although we had hoped to perform a meta-analysis, the het-
erogeneity of study designs, populations, and outcomes did not 
lend the literature to this kind of analysis. Therefore, a narrative 
review was conducted. We recorded the types of workplaces, 
occupations of the workers, types of interventions, and sleep-
related outcomes from the retrieved articles, all of which may be 
seen in the supplemental material. The types of workplace con-
texts, occupations, interventions, and outcomes included in our 
retrieved literature are summarized in Table 1. Based on these 
characteristics, we identified three major categories of sleep in-
terventions: educational interventions (ie, education about sleep, 
sleep behaviors and/or sleep-related cognitions or relaxation); 
interventions focused on health promotion behaviors that might 
improve sleep (eg, activity/exercise); and interventions focused 
on workplace environmental modifications to promote sleep.

FINDINGS

Educational Interventions
Educational interventions for sleep aim to disseminate infor-
mation about personal behaviors (eg, use of caffeine, exercise), 
environmental factors (eg, bedroom characteristics, bedtime 
schedule), or sleep disorders that may promote or interfere 
with sleep. We identified 17 publications that tested the influ-
ence of educational interventions on workers’ sleep or sleep-
related outcomes.19–38 The types of workers varied widely 
and included flight crews, health care professionals, police, 
firefighters, teachers, and white-collar workers. Studies were 
conducted in several countries, in different kinds of industries 
and work settings. The interventions varied widely in content, 
delivery method, and level of interactivity with participants. 
Sample sizes also varied widely but were generally small and 
underpowered to determine statistically significant effects. 

Table 1—Overview of included studies.
Workplace Contexts Occupations Types of Interventions Sleep Outcomes in Literature
•	 Shift work

◦◦ Rotating
◦◦ Extended
◦◦ Prolonged

•	 Irregular work hours
•	 Non-shift work office
•	 Non-shift field work

•	 Law enforcement
•	 Security
•	 Emergency response systems, 

including fire-fighters
•	 Health care
•	 Hospitality industry
•	 Customer service call centers, 

including IT support centers
•	 Manufacturing sector
•	 Public transport
•	 Truck drivers 

•	 Sleep hygiene education
•	 Fatigue countermeasure programs
•	 Self-management techniques
•	 SAFER program
•	 Strategic naps
•	 Workplace weight loss and 

reduction of cardiovascular risk 
factors program

•	 Relaxation techniques
•	 Workplace flexibility and 

professional consults 

•	 Sleep quality
•	 Error prevention
•	 Reduction in daytime 

sleepiness
•	 Behavioral changes
•	 Drowsy driving prevention
•	 Change in average sleep 

hours in a 24-hour period

SAFER = Sleep, Alertness, and Fatigue Education in Residency.



651Journal of Clinical Sleep Medicine, Vol. 15, No. 4� April 15, 2019

NS Redeker, CC Caruso, SD Hashmi, et al.� Review: Workplace Interventions to Promote Sleep Health

Studies used both experimental and quasi-experimental de-
signs with generally short periods of follow-up. The majority 
employed self-reported measures of sleep and sleep-related 
outcomes. Seven publications reported studies of day work-
ers21,27,31–35,39 and ten included shift workers.20,23,25,26,28,30,36–38,40 
We summarize the approaches to educational interventions 
separately in select studies on day and shift workers below.

Day Workers
Two studies examined the use of a sleep-hygiene educational 
session in Japanese information system workers. The first 
study, in predominantly male Japanese information system en-
gineers, employed a 1-hour sleep hygiene lecture that included 
personal strategies for controlling behavioral and environmen-
tal factors, compared to a control group with no intervention.32 
The workers receiving the sleep hygiene lecture reported im-
proved afternoon sleepiness and a non-statistically significant 
trend in improvement in self-reported sleep quality, compared 
to a control group,32 but there was no difference in sleep dura-
tion. The second study, a randomized controlled trial (RCT), 
tested the effects of two types of delivery of sleep hygiene in-
formation.34 All participants received a 30-minute lecture on 
the importance of sleep and healthy sleep habits, followed by 
opportunity for questions and answers; one group also received 
an individualized 30-minute training session with relaxation 
techniques, stimulus control, or sleep restriction selected by 
the participant.34 Both groups reported improved sleep quality, 
but the improvements were greater in the participants receiv-
ing the individualized treatment.

Suzuki et al. conducted a RCT using a 2-week interactive 
internet-based program with Japanese day workers who were 
interested in improving their sleep.35 The program provided 
general information about sleep and behaviors that improve or 
interfere with sleep, and included daily monitoring of sleep, 
performing three sleep-related behaviors that the participant 
selected, feedback by email, weekly advice, and a report on the 
participant’s sleep quality. At a 3-week follow-up, participants 
reported improvements in sleep quality and sleep behaviors. 
There was also a non-statistically significant trend suggesting 
that the intervention improved sleep onset latency.35

Two studies specifically addressed insomnia symptoms in 
workers. A randomized control trial to test the effects of in-
dividualized sleep hygiene, relaxation, stimulus control, and 
sleep restriction (standard components of cognitive behavioral 
therapy for insomnia) was conducted among Japanese work-
ers at an electrical manufacturing company. Participants had 
consistent daytime work schedules, but 37% worked more than 
45 hours a week. The intervention significantly improved self-
reported sleep quality and reduced the number of participants 
who had poor sleep quality by 20% in the intervention, com-
pared to the control group.33 In a second study, mindfulness 
training improved sleep duration, insomnia symptoms, and 
daytime sleepiness in predominantly women elementary and 
secondary school teachers in Canada and the United States.31

Shift Workers
Shift work is any work schedule outside of the period of 7:00 am 
to 6:00 pm.41 Shift work schedules vary widely and can include 

fixed work times, rotating shifts, split shifts, or irregular work 
times. Shift workers often experience significant sleep defi-
ciency due to short sleep as well as a mismatch of the time 
available for sleep and the worker’s circadian rhythms. There-
fore, workers may need sleep interventions that address these 
circadian rhythm challenges and the sometimes-limited time 
available for sleep. Lerman et al. discusses a comprehensive 
set of practice guidelines for managers to reduce risks from 
shift work, long work hours, and other causes of worker fa-
tigue. They discuss specific content for education programs for 
shift workers.

Two studies were identified which examined the effects of 
sleep hygiene training in shift workers. Holbrook et al. tested 
the efficacy of a 1-hour sleep hygiene program in a group of 
predominantly male United States law enforcement officers 
who worked irregular rotating work hours.20 Immediately after 
the training, officers’ knowledge about sleep hygiene improved. 
However, at one-month follow-up the officers remained dissat-
isfied with their sleep and reported that the work hours and lack 
of control over their sleep times made it difficult to apply the 
healthy sleep practices provided in the program.20 In a second 
study, 37 Taiwanese female workers, among whom 12 were 
shift workers, participated in a 5-week sleep hygiene training 
program. The training included suggestions for shift work-
ers: adjusting sleep schedules, timed exposure to light, using 
naps before night shift, and reducing noise.30 After the 5-week 
program participants reported significant improvements in 
sleep quality.30

Several studies were identified which examined the ef-
fects of “fatigue management” programs with heterogeneous 
components in a variety of worker populations. Rosekind et 
al. tested a 3.5-hour fatigue training program in United States 
male flight crew members who made frequent transcontinental 
flights. The program included alertness strategies, shift sched-
uling, and information about healthy sleep and various sleep 
disorders. The intervention significantly improved actigraphy-
recorded sleep duration by one hour, knowledge about sleep, 
and reaction time.36

Scott et al.37,38 tested a 1-hour fatigue management program 
in nurses. It provided information about fatigue, sleep circa-
dian rhythms, effects of poor sleep and strategies for improving 
sleep quality and duration, minimizing fatigue and promoting 
alertness, and the use of naps and caffeine.37,38 At 4-week and 
3-month follow-up, there were significant improvements in 
sleep duration, sleep quality, alertness, and error prevention. 
However, the nurses continued to experience poor sleep qual-
ity, sleepiness and guilt about leaving the hospital unit to take 
a nap or a rest break.

A single study reports the effects of the Sleep, Alertness, 
and Fatigue Education in Residency (SAFER) program, a 60 
to 90-minute lunchtime lecture about sleep loss and recovery 
sleep with the goal of increasing residents’ sleep and reduc-
ing sleep deprivation.28 The investigators provided SAFER 
to 58 United States first year medical residents during their 
1-month general medicine inpatient rotation between 2003 and 
2005. The residents worked 80 hours a week and were only off 
from work every fourth night. The program did not improve 
actigraphy-recorded sleep duration that remained well below 
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recommended sleep durations. The authors concluded that the 
demanding nature of the residents’ work and work hours were 
significant barriers to obtaining adequate sleep.

We identified two studies of the effects of a training and 
sleep disorders screening intervention for United States fire-
fighters who worked 24-hour shifts followed by 48 hours 
off.26,40 The 30-minute training program included screening 
questionnaires and follow-up for sleep disorders, and educa-
tion about sleep, sleep hygiene, and sleep-related health haz-
ards. In the first study, firefighters working in stations that 
received the intervention had on average 46% fewer disabil-
ity days and were 24% less likely to file an injury report.26,40 
In the second study, investigators compared three methods 
of delivering the training program in a sample of over 6,000 
firefighters from eight fire departments. The methodolo-
gies were either expert-led, train-the-trainer or online.40 All 
methods of delivery led to positive behavior changes, with 
the class that was led by an expert showing the largest gains 
in knowledge scores, participation rates, and obtaining sleep 
disorder evaluations.

Taken together, studies of educational interventions con-
ducted in day workers suggest that they lead to at least modest 
improvements in self-reported sleep quality and quantity, and 
less sleepiness during the work period. However, there was 
considerable variability in the criteria for study participation, 
intervention components and delivery methods. Interventions 
that used interactive methods to assist workers to problem-
solve their sleep concerns seem to be more effective than those 
focused solely on providing education. The interventions fo-
cused on shift workers seemed to be somewhat less effective 
due to the difficult work hours.

Naps
Naps, both specifically timed or taken ad lib, have been studied 
as a way to combat effects of sleep deprivation. Twelve stud-
ies looked at the effectiveness of napping as a countermeasure 
to sleepiness and fatigue in safety-sensitive industries.42–53 In 
controlled laboratory settings, the benefits of napping have 
been shown to depend on several factors, including duration, 
timing and amount of deep sleep contained in the nap.51–53

Two studies examined the napping intervention in employ-
ees working night shifts.45,48 The first was a 2-week study of 
aircraft maintenance engineers working in a forward rotating 
12-hour shift pattern, taking a single 20-minute nap during the 
first night shift. After two weeks, the engineers significantly 
improved speed of response on a vigilance task measured at 
the end of the shift compared with the control condition.45 In 
the second study, napping was offered to six nursing units in 
two hospitals. Nurses found naps to be helpful and reported 
being less drowsy while driving home after their shift.48

Health Promotion Interventions
Health-promoting behaviors are activities undertaken for the 
purposes of reducing or preventing disease and improving 
health and wellbeing. Behaviors such as exercise or increased 
physical activity can improve sleep health as a secondary out-
come and may be an effective tool for workers. We identified 
ten studies that examined the benefits of health promotion 

interventions on sleep.22,24,25,27,54–59 Two studies evaluated the 
effects of encouraging increased physical activity on sleep. 
Bouchard et al. converted seated workstations into treadmill 
workstations in the office of nurses and dieticians who ordi-
narily sat at desks for much of the day. Twenty-two partici-
pants were encouraged to use the treadmill workstations for a 
minimum of 2 hours each day to reduce sedentary time, with 
a secondary goal of improving sleep quality. After 3 months, 
time spent in low-intensity activities decreased by 20% and 
most participants (58%) reported improvements in sleep qual-
ity.54 In a larger study of 490 healthy workers, Hori et al. found 
that a 4-week walking intervention, accompanied by weekly 
email reminders, improved sleep quality, sleep onset latency, 
and sleep duration.56

Workplace programs that target body weight and diet re-
port improved sleep. One wellness program focused on body 
weight, diet, nutrition, physical activity, stress management, 
and sleep habits.22 After 1 year, participants reported a slight 
increase in the number of restful nights of sleep per week from 
3.7 to 4 nights. A 12-week workplace weight-loss program re-
ported less sleepless nights 26 days after the program.27 Sleep 
information was not included in this program.

Another study evaluated the effect of alternative medicine 
including ear acupressure, acupuncture, and a proprietary 
form of massage based upon Chinese medicine principles.55 
The self-selected sample included mostly health care work-
ers at a military hospital. After allowing ad libitum use of the 
different modalities for one year, participants reported strong 
agreement on a 5-point Likert scale questionnaire with expe-
riencing improved mood and sleep, as well as job satisfaction. 
These effects increased with the number of clinic visits.55

These studies suggest that health-promoting behaviors 
provided during the workday, such as physical activity and 
relaxation approaches may improve sleep and sleep-related 
outcomes. However, there is a need to examine additional 
sleep-related outcomes such as worker performance and to ad-
dress limitations such as sleep not being objectively measured.

Workplace Environment Modifications
Three studies highlighted the effectiveness of environmental 
modifications on sleep.60–62 In a study of light supplementa-
tion/modification in a group of shift-working nurses, circadian 
rhythms, as assessed by core body temperature and salivary 
melatonin, improved.60 The study employed supplemental 
bright light during the first 6 hours of their shift, then partici-
pants wore darkening goggles at the end of their shift to limit 
light exposure prior to daytime sleep after work.60 A subse-
quent study, conducted by Baek and Min, demonstrated that 
that bright short-spectrum light applied immediately after noon 
reduced self-reported drowsiness, EEG alpha activity, and in-
creased task performance during the early to mid-afternoon 
period.61 The effects on nocturnal sleep were not examined.61

There have been few other studies that directly examined the 
impact of modifying physical environmental factors on sleep 
parameters, although the existing literature suggests possible 
directions. For example, access to windows and daylight expo-
sure is correlated with improved sleep and daytime function.63 
Some studies have shown that the physical environment affects 
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the value of naps taken in the workplace64 and that proper ven-
tilation may influence performance and sleep.65

DISCUSSION

We reviewed the literature concerning interventions that might 
be initiated by employers to improve the sleep of their work-
ers. The interventions we identified included educational pro-
grams for day and shift workers, health promotion programs 
such as those promoting physical activity, strategic naps, and 
environmental modifications in the workplace—all of which 
demonstrated some promising findings. However, our review 
confirms that there is a pressing need for additional research on 
the effectiveness of workplace interventions to improve sleep.

Challenges and gaps in the literature are related to two over-
arching limitations that must be addressed prior to more wide-
spread implementation of sleep interventions in the workplace. 
These limitations are (1) the heterogeneity in populations, set-
tings, intervention components, and outcomes; and (2) the sci-
entific rigor of the studies. These limitations make it difficult 
to compare and synthesize study results and limit the general-
izability of the findings. We discuss both of these limitations 
below and make recommendations for intervention and public 
health and policy approaches.

Addressing the Heterogeneity in Populations, Settings, 
and Interventions
The wide variability noted in the reviewed studies suggests that 
sleep interventions in the workplace will not be effective using a 
single approach. There was wide variability in the characteris-
tics of the worker population (eg, age, sex, geographic location, 
societal and cultural factors) that may influence the efficacy 
of specific sleep interventions, as well as the targeted sleep 
characteristics (eg, duration, timing, quality). For example, 
several studies reported use of sleep hygiene, which is one part 
of multi-component cognitive behavioral therapy for insom-
nia. Sleep hygiene is minimally efficacious as a solo therapy 
for insomnia66 and may not be efficacious for shift workers or 
those who work prolonged shifts. These workers may instead 
benefit from naps before the work shift or judicious use of light 
or other circadian stimuli to regularize circadian rhythms. Few 
studies considered the influence of worker characteristics or 
differential characteristics of sleep on the efficacy of interven-
tions. Most used only bivariate or simple regression analyses 
without attention to potentially confounding variables, media-
tors, or moderators of treatment effects.

Characteristics of the work and the workplace may also 
influence the feasibility and effectiveness of sleep interven-
tions. For example, work-related stress associated with heavy 
workloads or emotionally demanding activities may contrib-
ute to both short sleep duration and insomnia. Time available 
for sleep and health-promoting activities are also important 
considerations for future research. Taking naps during work 
breaks may improve worker performance, but they may also 
affect staffing levels and the availability of important services. 
These are especially concerning in settings where the work re-
quires rapid response to emergency situations, such as acute 

care hospitals or law enforcement. Future studies should ad-
dress these concerns within and across workplace settings.

Taken together the wide heterogeneity in populations, 
settings, and interventions, suggests the need to identify 
the most efficacious intervention for specific workers in 
specific workplaces.

Addressing the Scientific Rigor of Study Designs
The studies reviewed employed a variety of research designs, 
including RCTs and quasi-experimental designs, with inconsis-
tent control conditions. Sample sizes were generally small and 
therefore underpowered to detect significant effects. Few stud-
ies used objective sleep measurement methods, and many re-
lied on global measures of sleep quality, such as the Pittsburgh 
Sleep Quality Index. Objective measures, such as actigraphy 
or biomarkers would improve reliability of results. Study de-
sign was also an issue. While conducting RCTs is challenging 
in complex workplace settings, this area of science may benefit 
from the use of pragmatic clinical trials, adaptive designs, or 
other methods that may be more feasible than standard RCTs 
in these settings.67 There is also a pressing need for implemen-
tation science that better addresses practical concerns related 
to the reach, adoption, implementation, and maintenance of 
these interventions in workplace settings.

Recommendations Regarding Intervention Approaches
The reviewed literature indicates use of a variety of interven-
tions that have usually included didactic/educational compo-
nents delivered by face-to-face methods. Some studies also 
included interactive components and coaching that promote 
problem-solving. Given that education alone is not likely to 
create sustained change, more interactive approaches are 
needed that are based on behavioral change theories. These 
approaches may include addressing social cognitive processes 
(eg, self-efficacy), and facilitating social support, as well as 
providing resources such as time, personnel, and educational 
materials to support these behaviors.

Although our review supports the use of education that 
emphasizes the importance of sleep behavior, encouraging 
health-promoting behaviors and relaxation strategies may also 
be useful. The benefits of these interventions may also include 
improvements in broader health outcomes. Incorporating sleep 
content in broader health promotion efforts for day workers, 
such as those focusing on diet and physical activity may be 
practical and cost effective.

Workplace napping has been recommended but not exten-
sively studied in the workplace, and there are several consider-
ations that require further clarification. Nap duration appears 
to be an important factor in self-reported alertness or task 
completion, with shorter naps of 10–20 minutes often pro-
viding improvement. A short 15-minute post-lunch nap pro-
moted subsequent alertness, performance and nocturnal sleep 
in factory workers.44 In contrast, naps of 50 minutes are more 
likely to result in entry into slow wave sleep; arousals from 
slow wave sleep result in greater sleep inertia and impair per-
formance immediately upon awakening.68,69 Although naps of 
30 minutes or less have been recommended to minimize sleep 
inertia, a recent systematic review concluded that 15 minutes 
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may be optimal.53 However, the investigators concluded that 
there is insufficient evidence to recommend napping during 
the night shift, expressing concerns that sleep inertia may also 
be influenced by other sleep and circadian rhythm processes, 
including sleep debt.53 The research identifying the best dura-
tion and timing for naps requires more clarification.

The concerns over sleep inertia highlight one level of com-
plex trade-offs. While a nap might combat effects of sleep debt, 
sleep inertia may inadvertently jeopardize safety, particularly 
if those who nap must be immediately alert and functional 
upon awakening to safely and effectively perform their work 
roles. The nature of work may influence feasibility of napping 
while on the job. For example, emergency medical personnel 
may be unable to sleep on a busy shift.

Additionally, studies of worker age70 and of long-term ef-
fects of replacement napping are lacking.71 Finally, in the work 
setting, developing specific recommendations about naps is 
challenging72,73 due to the enormous variation in the possible 
timing, duration and frequency of naps and the potential for 
sleep inertia after napping.48 Napping in the context of teams 
creates another level of complexity, as the impact on team 
function of one or more team members napping at different 
times has not been addressed. Nonetheless, strategic napping 
may be appropriate for certain workers in specific situations.

Strategic Public Health Policy Considerations
A large body of epidemiological evidence demonstrates the 
critical importance of sleep to health. Extant findings also 
suggest the potential of workplace interventions to improve 
sleep and sleep-related outcomes including public safety and 
worker productivity, although the strength of the evidence is 

less robust. However, it is unlikely that individually-focused 
interventions will be effective without significant support from 
policy at the workplace and governmental levels. Therefore, 
there is a pressing need for the development, evaluation, and 
implementation of policies to improve sleep worker health.

The duration and scheduling of work hours and time off from 
work are an important focus, since these can be key obstacles 
to workers having enough time to get the 7 or more hours of 
sleep recommended for adults.74 Information on policies and 
workplace strategies to promote sleep health are available in 
Module 5 of NIOSH et al.75 and Caruso.76 In Table 2, we sug-
gest potential strategies to promote sleep in the occupational 
health setting.

Limitations and Conclusions
This review has several limitations. Specific search terms 
were used to identify relevant reports, however, it is possible 
that relevant papers were missed. We only included English 
language publications, so there is risk of language bias. We 
did not apply a formal evidence quality assessment once we 
determined that we would not be performing a meta-analysis. 
Although fairly broad search terms were used, there are many 
outcomes of sleep interventions, which our search may have 
failed to identify.

This review did not include the effect of shift work and long 
work hours on sleep, which are other workplace factors that 
strongly impact sleep. Work hours can restrict the time avail-
able for sleep and can prevent the worker from sleeping at times 
that are appropriately aligned with their circadian rhythms. As 
a result, shift work and long work hours are often associated 
with short sleep duration and sleep disturbances.77–79 This topic 

Table 2—Suggested strategies to promote healthy sleep in the workplace.
Strategies for 
Accredited 
Sleep Centers

1.	 Develop expertise about the health and safety risks that are associated with shift work and long work hours and the strategies that 
reduce those risks. Be a resource for the evaluation and treatment for the workers and consultation for employers.

2.	 Develop and disseminate sleep education programs that can be provided onsite at workplaces. Publicize to local workplaces and 
provide programs on request. 

Workplace 
Strategies for 
Employers

On hours worked:
1.	 Set limits on the number of hours worked per 24 hours and per 7-day period. This should include restrictions on how much and 

when overtime can be worked.
2.	 Establish a minimum of 10 to 11 consecutive hours off from work per 24-hour period for workers to obtain at least 7 hours of 

sleep.
3.	 Implement flexible scheduling options.

Environmental support:
1.	 Provide a sleep education program for all employees.
2.	 Promote the use of short naps during work breaks.
3.	 Establish fatigue risk management systems.19

4.	 Incorporate fatigue-related factors into incident investigations. Establish an anonymous, no-blame reporting system for incidents 
and near misses.

5.	 Establish a system to facilitate workers with sleep problems seeing a health care provider or an accredited sleep disorders center.
6.	 Protect the time for sleep for evening and night shift employees by not requiring attendance at meetings or attention to work 

functions during time off.
7.	 Modify environmental factors, such as lighting, to promote worker well-being and alertness.
8.	 Incentivize the use of public transportation, especially after long or late shifts and for workers with longer commutes. Educate 

drivers on the dangers of drowsy driving.
9.	 Where possible, encourage teleworking to facilitate more time for sleep.
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has been examined in many studies and can be a focus for a 
future review of the literature.

Short and irregularly timed sleep, as well as insomnia 
symptoms adversely impact worker health, quality of life, 
productivity, and safety. Workplace efforts to improve sleep 
have high potential to address this important public health 
problem. Critical for addressing this problem are systematic 
ways to integrate sleep health into workplace settings and de-
velop policies at the level of the workplace and society includ-
ing state and federal governments that take into consideration 
the costs and benefits to workers, their families, communi-
ties, and employers.
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