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People spend large portions of their lives working, often to the detriment of sleep. Businesses often
ignore the importance of employee sleep despite evidence showing sleep health is crucial to positive
employee outcomes. In this review we address the effect of sleep on employee health, performance, and
workplace relationships. We examine the impact of work characteristics on employee sleep. Finally, we
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discuss opportunities for businesses to improve employee sleep to maximize success.
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A healthy employee is an effective employee, but how we
define employee health has tremendous implications for iden-
tifying and implementing interventions to maximize employee
effectiveness. Although a proper diet and regular exercise are
well-understood crucial elements of employee health [1], the
vital role of sleep is often overlooked. This represents both a
massive blind spot and tremendous opportunity for employers
to create policies leveraging employee sleep health to maximize
commercial success and create a harmonious workplace [2] (see
Fig. 1).

Sleep is established as a major contributor to overall human
health and well-being, yet attainment of healthy sleep remains out
of reach for many. Employment related factors such as work
schedules, workload, norms, stress, and interpersonal mistreat-
ment are severely overlooked contributors to poor population sleep
health [3]. Broad based societal sleep optimization will not occur
until businesses appreciate the massive opportunity cost of sleep
damaging workplace policies.

Businesses answer to many stakeholders, but shareholders
focused on profit maximization get the most attention. Efforts to
improve employee sleep by the sleep medicine community would
do well to focus their efforts on demonstrating how sleep posi-
tively impacts corporate bottom lines. Indeed, well-rested
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employees miss less work [4], do a better job when present [4],
have fewer workplace accidents [5], make better decisions [6],
and interact more positively interpersonally [7]. Unfortunately,
these positive impacts on workplace performance are often un-
derappreciated by managers. Pressure to meet challenging per-
formance objectives provokes them to extend work hours or
create work schedules antithetical to human circadian rhythms.
These managers weigh productivity gains of additional work time
against productivity losses of impaired employee sleep. More
often than not, sleep ends up compromised [3,8]. Until managers
fully understand the breadth and depth of the untoward effect of
insufficient sleep and circadian misalignment on work-related
outcomes, they will continue to shape the work context in a
manner which undermines sleep. Contemporary business cli-
mates often assume a zero sum game between sleep and corpo-
rate success. However, a deeper exploration of the issue reveals an
opportunity which forward thinking organizations already un-
derstand - healthy employee sleep and corporate success are
directly correlated [3,9—12].

In this manuscript we review the literature examining the ef-
fects of sleep on employee health and work-related outcomes. We
summarize the current literature and clarify how employees
become less effective at conducting their work (and more harmful
to the businesses themselves) when they get insufficient or poor
quality sleep. We then discuss the manner in which businesses can
address these workforce-related sleep issues.
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Fig. 1. How Work Influences and is Influenced by Sleep.

Impaired health-related outcomes

Sleep health encompasses a combination of factors necessary
for sleep optimization. Sleep duration of seven or more hours on a
nightly basis is recommended to support optimal health in adults
[13]. Bedtimes and wake times must be consistent and allow sleep
to regularly occur at night in harmony with human circadian
physiology. Sleep quality (e.g., minimal arousals, normal sleep ar-
chitecture) must be good and sleep disorders must either be absent,
or if present, treated. Sleep is impaired when devoid of any of these
components. From a workplace perspective, sleep curtailment,
along with circadian disruption due to shift-work schedules
causing irregular sleep-wake times, and undiagnosed and un-
treated sleep disorders are the biggest contributors to sub-optimal
sleep.

Increased disease burden

Habitually insufficient sleep is the most common cause of
sleepiness in society. Indeed, the Centers for Disease Control and
Prevention indicate approximately a third of U.S. adults sleep less
than the recommended 7 h per night, with 15% sleeping <6 h
[14,15]. Short sleep is associated with a myriad of chronic health
conditions, including cardiovascular diseases (e.g., stroke, hyper-
tension, myocardial infarction) [16—19], diabetes [19—21], and
psychiatric disorders including depression, substance dependence,
and suicidal thoughts and behaviors [22—24].

Insufficient sleep, along with snoring, negatively impacts cancer
survival and short sleep compromises immune function with un-
toward effects on vaccine response and increased susceptibility to
the common cold [25—27]. Inadequate sleep increases motor
vehicle accident risk [28,29]. Falling asleep at work at least once a
week occurs in 32%—36% of shift workers and risk of occupational
accidents is at least 60% higher for non-day shift workers [30]. Road
and workplace accidents related to excessive sleepiness, to which
shiftwork is a significant contributor, are estimated to cost $71-$93
billion per annum in the United States [31]. More broadly, an in-
dividual sleeping on average < 6 h per night has a 13% higher
mortality risk than an individual sleeping between 7 and 9 h [4].

Shiftwork sleep disorder, characterized by both sleepiness and
insomnia, is becoming more common, with 1 in 5 employees
worldwide working nontraditional shifts. Shift-work schedules
typically result in insufficient, poor quality sleep as it occurs outside
traditional sleep hours at night and is misaligned with circadian
rhythms. As such, shift-work is associated with cardiovascular [32]
and metabolic [33] diseases and is considered a likely carcinogen
[34].

Increased health care utilization

Sleep-related illnesses increase healthcare utilization affecting
corporate financial health, particularly for self-insured organiza-
tions. Insomnia is associated with high health care utilization with
direct and indirect costs valued in the tens of billions of dollars
annually [35—38]. Annual direct costs of insomnia are estimated at
nearly $14 billion, while physician and medical expenses for
insomnia patients are estimated at $5580 annually, nearly $4220
more than matched controls [39]. Another analysis indicates that
poor sleep health among shift-workers carries an estimated eco-
nomic impact of between $30 and 40 billion U.S. annually in terms
of direct and indirect health care costs [4,31,40,41]. Annual direct
and indirect costs of sleep disorders (e.g., OSA, insomnia, narco-
lepsy, parasomnias, sleep-related movement disorders) in Australia
were recently estimated at 4.5 billion, representing 0.8% of GDP and
nearly $4000 per citizen with a sleep disorder [42].

Absenteeism and presenteeism

At the macro-level, the association of short sleep with increased
mortality reduces the size of the workforce. Moreover, insufficient
sleep is a major contributor to absenteeism (e.g., workplace
absence due to illnesses) and presenteeism (e.g., sub-optimal work
performance due to working while ill). Short sleep related absen-
teeism and presenteeism both reduce workplace efficiency.

When compared to workers sleeping the normal 7—9 h per
night, those sleeping <6 h lose approximately six working days per
year due to absenteeism and presenteeism [4]. As a result those
sleeping <6 h per day report on average a 2.4% loss in productivity
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compared to those sleeping between 7 and 9 h [4]. Even workers
sleeping on average 6—7 h per night still experience a loss of 3.7
workdays and an overall 1.5% productivity loss [4]. All told, from a
macro-economic perspective, the U.S. economy loses the equivalent
of 1.23 million working days due to insufficient sleep annually,
corresponding to roughly 9.9 million working hours [4].

Overall, the effects of insufficient sleep and sleep impairment on
human health impact corporate bottom lines in myriad ways. An
Australian group assessed the economic costs of sleepiness result-
ing from insufficient sleep and sleep disorders (e.g., obstructive
sleep apnea, restless legs syndrome, insomnia) — collectively
referred to as “inadequate sleep”. They factored in related pro-
ductivity losses, caregiving, work and vehicle related accidents,
welfare payments, and foregone tax revenue. The total annual
financial cost of inadequate sleep was $17.9 billion dollars, of which
68% was comprised of productivity losses largely due to absen-
teeism and presenteeism [43]. The RAND corporation estimates
that various forms of sleep curtailment costs the U.S. Economy $411
billion dollars per year, equivalent to 2.28% of GDP [4].

As previously mentioned, the absence or effective treatment of
sleep disorders is an important element of sleep health and another
major sleep factor impacting corporate bottom lines. A recent
economic analysis demonstrated the diagnosis and treatment of
obstructive sleep apnea (OSA) for the estimated 25 million Amer-
icans with this disease would save the U.S. economy over $100
billion per year [44]. The single largest contributing factor to these
costs are lost productivity from absenteeism and presenteeism
(58%), followed by increases in healthcare utilization (20%), motor
vehicle accident cost (18%) and workplace accidents (4%) [45]. In-
direct costs such as absenteeism, productivity loss, and motor
vehicle collisions resulting from insomnia were estimated annually
to top $100 billion [38].

These previous estimates focus almost entirely on health-based
reasons that poor or insufficient sleep is bad for business. A sepa-
rate literature examines a litany of other negative outcomes at work
beyond the health-mediated effects of absenteeism and pre-
senteeism. Thus, current estimates of the business cost of insuffi-
cient sleep narrowly focused on health-based mechanisms are
severe underestimates of the sum total cost to businesses.

Individual performance-related outcomes
Job satisfaction and customer service

Sleep deprivation, insomnia, and, poor sleep quality lead to
negative and unstable moods and emotions [46] as well as low job
satisfaction [47,48]. Displaying specific moods or emotional states
to customers is an important aspect of many service-related oc-
cupations (e.g., “service with a smile”). Sleep deprived employees
experiencing negative moods are unable to regulate emotional
displays and become less effective in customer-facing roles. This
increases the risk of negative customer experiences. Moreover,
managers seeking to inspire employees are more challenged when
addressing sleep deprived employees. Indeed, an individual who is
sleep deprived by 2.2 h will perceive his or her leader as 7% lower in
charisma, even holding constant the characteristics of the leader
and the leader's behavior [49]. It is reasonable to assume that
employees in customer service roles similarly suffer decrements in
their charisma as well.

Decision errors, creativity, and innovation
The untoward cognitive effects of insufficient sleep are directly

relevant to work outcomes. Businesses spend tremendous re-
sources training employees and actively encourage ongoing

learning through formal and informal venues. Many important
memory-related processes occur during sleep [50,51]. Sleep
deprivation impairs memory and learning, compromising the
benefits of these training efforts. Sleep deprivation also un-
dermines efficiency in switching among tasks, increasing task
switching costs and compromising multitasking performance
[52,53]. Indeed, attention management in general suffers [54], with
attention often drifting toward the employee's own sleepiness
rather than the task at hand [55]. Thus, insufficient sleep can impair
on the ability of employees to effectively manage their attention
and apply their most relevant knowledge to making effective
decisions.

The strategic and tactical direction of a business is driven by
employees, particularly those occupying influential management
positions. These managers must decide appropriate levels of risk
and reward when making decisions. Risk processing becomes
increasingly distorted as managers become more sleep deprived,
such that insufficient sleep leads to increased pursuit of irrationally
high levels of risk. For example, 75 h of sleep deprivation led to a
40% increase in the propensity to take risks, even given the same
payoff probabilities [56]. Sleep deprived entrepreneurs are less
effective at avoiding bad opportunities [57], leaving them vulner-
able to wasting resources and potentially jeopardizing the business
venture itself.

Of broad relevance to many work activities, insufficient sleep
increases impulsivity and reduces self-control [58]. Thus sleep
deprived managers and other employees struggle to make rational
intertemporal choices between short term investments and long
term payoffs [59]. A review of the literature on sleep and decision
making indicates insufficient sleep leads to broad decrements in
decision effectiveness such that sleep deprived decision makers are
especially likely to lead their businesses astray. Even worse, people
lack insight into their increased propensity to make errors when
sleep deprived and they underestimate the degree to which they
are impaired [60,61]. As a result, sleepy decision makers in business
contexts making bad decisions fail to realize their mistakes and
miss opportunities to fix them, ultimately harming the business.

However, it is not just extreme sleep deprivation which pro-
duces harmful cognitive effects. The effects of cumulative sleep
restriction on cognitive performance have also been explored as
well. In one study, subjects were restricted to 5 h of sleep per night
for four consecutive nights. Resultant cognitive performance dec-
rements were compared to that of alcohol consumption and found
to be on par with having a blood alcohol concentration close to the
legal limit for driving [62].

Innovation is highly valued and considered the lifeblood of
many industries and businesses. Unfortunately, creativity and
innovation are substantially compromised by the harmful cognitive
effects of impaired and shortened sleep. Insufficient sleep lowers
the likelihood of achieving creative insight into solutions to difficult
problems. For example, a full night of sleep deprivation leaves
people 60% less likely to reach such insight [63]. Similarly, sleep
deprivation undermines the ability to find linkages between
seemingly unrelated concepts [64], as well as undermines flexi-
bility in cognitive processes [6]. In a field study examining entre-
preneurs, researchers found that the entrepreneurs were less
creative after a short night of sleep [65].

Work engagement and unethical behavior

Given the untoward effect of sleep impairment on affect and
cognition, it is no surprise that an interdisciplinary literature exists
examining how sleep influences behaviors relevant to workplace
success. The effect of sleep deprivation on mood and job satisfac-
tion leaves employees less likely to engage in helping behavior
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toward their colleagues [48]. More broadly, insufficient sleep leads
to lower levels of overall work engagement the next day [66]. One
study in particular revealed that an hour less sleep led to an in-
crease of approximately 5% in procrastination [67], and a 3%—6%
increase in cyberloafing (measured as Google searches within the
entertainment category) [68]. In the extreme, insufficient sleep can
even lead to people falling asleep on the job; indeed nearly a third
of Americans fall asleep at work at least once per month [69].

Moreover, because insufficient sleep compromises self-control
and moral awareness, unethical behavior becomes more preva-
lent in the sleep deprived state; a 2.2 h decrement in sleep leads to
a 10% decline in moral awareness [70]. Because sleep deprivation
undermines self-control, it leads to an increase in the prevalence of
unethical behavior [71]. This finding is perhaps the most replicated
effect of sleep deprivation in the management and applied psy-
chology literature [72—74]. Thus, sleep deprived employees are not
only less effective in conducting their work, but also more likely to
cause harm to the businesses employing them or the customers
they serve through unethical behavior. Simply put, insufficient
sleep increases the probability of business scandal.

Overall, the literature indicates a clear impact of sleep on indi-
vidual work outcomes. Indeed, one recent study in particular
highlights the breadth of these outcomes. Participants experiencing
insomnia were randomly assigned to receive internet-based
cognitive behavioral therapy for insomnia or a waitlist [75]. In
contrast to the control condition, the treated group not only
experienced improvements in their insomnia, but also showed
improvements in their mood, self-control, job satisfaction, helping
behavior toward colleagues at work, and decreases in negative
behaviors at work. Thus, employees with insomnia become happier
and more effective employees when their sleep improves.

Interpersonal outcomes
Social loafing and trust

Overall, sleep deprived employees are less effective in con-
ducting their individual work. However, business success also re-
quires employees to work together effectively. Unfortunately sleep
deprivation compromises effective workplace collaboration by
causing social loafing [76], in which a given member of a group free
rides on the efforts of others. In the context of negotiation, sleep
deprivation undermines trust and lowers the probability of reach-
ing an agreement [77].

Abusive supervision, work relationships, and charismatic leadership

Leadership is a topic of paramount importance to businesses.
Leaders are disproportionately influential in directing the efforts of
employees to the benefit of the business. Effective leadership en-
hances the performance of an entire workgroup, whereas ineffec-
tive leadership harms workgroup performance. A study examining
88 leaders across a variety of industries plus their subordinates
indicates that abusive supervision increases following a night of
poor sleep quality, and this led to an immediate commensurate
decrease in the work engagement of subordinates [78]. In contrast,
when the same leader gets a night of high quality sleep, abusive
supervision the next day is low, with a commensurate benefit to the
work engagement of his or her subordinates.

Related research indicates sleep of both leaders and sub-
ordinates influences their working relationship [79]. When leaders
are sleep deprived, they express more hostility, which undermines
their subordinates' estimation of the quality of the working rela-
tionship. Even worse, sleep deprived leaders are unaware of the
degree to which their own insufficient sleep harms their work

relationships with their subordinates. The same works in reverse;
sleep deprived subordinates express more hostility as well, which
undermines their leader's estimation of the quality of that work
relationship. Subordinates are also unaware of the harmful effects
their insufficient sleep has on the relationship.

Sleep restricted leaders are also less charismatic and inspira-
tional and less effective in displaying positive emotions when
communicating with subordinates, lowering perceptions of the
leaders charisma [49]. Thus, sleep restricted leaders are less able to
excite and motivate employees to fully commit to their business
mission. Given the importance of leader charisma to business
success, this is potentially a devastating effect.

Team effectiveness

A bird's eye view of these aggregated effects highlights how
insufficient sleep erodes the value of human capital within busi-
nesses [3]. Overall, sleep deprived employees conduct their work
less productively and ethically, work less well together, make
poorer decisions in pursuit of business goals, and lead others less
effectively. As a result, work groups are less effective when their
members are sleep deprived [80]. The breadth and depth of this
impairment is undoubtedly underestimated by business leaders,
provided they consider it at all.

Work characteristics

These harmful effects of insufficient sleep on work are especially
problematic because workplaces themselves are often a major
contributor to inadequate sleep. Time is a scarce resource and
working long hours often comes at the expense of sleep [8]. Further,
work is often scheduled at times conflicting with natural circadian
rhythms and processes, such that employees trade away sleep time
that otherwise would occur in optimal circadian windows for work
activity that is undoubtedly impaired [81]. Late nights spent at
work, early morning start times, and shift work schedules are the
most obvious example of this tradeoff [11,82—84].

Shiftwork is the most extreme example of mismatches between
natural circadian processes and required work schedules. In most
people, sleep occurs best at night in conjunction with natural
melatonin secretion patterns from the pineal gland. Many em-
ployees engaged in work schedules inconsistent with circadian
rhythms suffer from shiftwork sleep disorder [41,85]. Suboptimal
timing of sleep due to shiftwork is a difficult phenomenon that is
unevenly distributed across various groups [86]. Shiftwork is
especially common in hotels and restaurants, transportation and
communication, agriculture, and health industries. Younger adults
and men tend to be more likely to engage in shiftwork. Those
identifying as black are most likely to engage in shiftwork, followed
by those identifying as Latina and then Asian. Whites are least likely
to engage in shiftwork. Age is inversely correlated with probability
of engaging in shiftwork. Moreover, a study conducted in Canada
indicated that immigrants were especially likely to engage in reg-
ular shiftwork [87].

Even lesser forms of work-based circadian mismatches are
problematic for the sleep of employees. For example, using
smartphones late at night undermines the sleep of employees [66],
in part from exposure to blue light that suppresses the natural
production of melatonin occurring in dim light at night. Travel
among different time zones and being on call for work can also be
problematic for employee sleep [11].

Moreover, employee experiences at work can undermine sleep.
Above and beyond the effects of the number and timing of work
hours, heavy and stressful job demands create anxiety making it
more difficult for employees to sleep well at night [81]. Even the act
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of managing emotions when interacting with customers during a
workday can lead to anxiety which produces insomnia [88].
Perhaps not surprisingly, experiencing job insecurity [89], work-
place injustice [90] incivility from colleagues [91,92], and abusive
supervision from leaders [93] can all lead to difficulties sleeping
well at night.

Social norms at work can promote the idea that sleep should be
deprioritized to ensure workplace and career success. Sadly, many
work contexts portray sleep as for the weak, and sleep deprivation
as a badge of honor [2,94]. Leaders can be central nodes for these
ideas based on the manner in which they communicate about sleep,
their role modeling behavior, and how they reward employees for
being available for work during typical sleep hours. These actions
send clear signals that undermine the importance of sleep within a
corporate culture [95].

In addition to these external work factors, employees' own
dedication to work can undermine their sleep opportunities. Em-
ployees pursuing a calling (having a high passion for work, and
experiencing it as meaningful) often have difficulties psycholog-
ically detaching from work to get a good night of sleep [96]. When
employees leave unfinished tasks at work, they often ruminate
about those tasks in a manner that impairs sleep [97], an effect
especially pronounced when leaders have high or unrealistic per-
formance expectations.

Finally, recent research highlighting work-to-family conflict can
lead to longer sleep latency, insufficient sleep, poor sleep quality,
and insomnia [98—100]. Thus, work can influence sleep through
pressure work puts on family demands, and the time scarcity and
strain which accompany this role conflict [8,88]. Moreover
increasing the degree to which leaders are sympathetic to
employee family demands leads to improvements in sleep [101],
suggesting that there are workplace interventions which can
address the issue of harmful effects of work on sleep.

Research Agenda for Workplace Health Promotion Programs

Corporate environments which undermine sleep are clearly
harmful to the financial well-being of these business entities. A
corporate culture devaluing sleep encumbers high opportunity cost
akin to commercial aircraft flying with empty seats — the plane is
still in the air, but profits are compromised. The simple, unavoid-
able facts are: we spend a third of our life sleeping, sleep impacts
every aspect of human physiology, and there is no substitute for
sleep. Successful corporate leaders understand the crass sentiment
that “sleep is optional” undermines corporate culture and success
by harming employee health and well-being.

All told, businesses that understand the opportunity sleep
health affords to strengthen their bottom line would do well to
create a corporate culture valuing sleep. This is best accomplished
by implementation of Workplace Health Promotion Programs
(WHPPs) focused on sleep-wellness and fatigue management to
optimize employee sleep health [31]. Indeed, health care spending
per employee falls by approximately $3 for every $1 spent on
WHPPs, while absenteeism and presenteeism costs fall about $2 for
every $1 spent on WHPPs [31]. This investment in employee health
serves to not only recoup some of the aforementioned costs, but
also create a happier workplace that will attract and retain top
talent [102]. Specific to the context of sleep, an emerging literature
examining employer-initiated interventions to improve employee
sleep reveals preliminary indications that a potentially broad swath
of interventions such as sleep hygiene education programs, timed
napping before or after work, promoting increased daytime

physical activity levels, referral for sleep disorders treatment, and
modifying workplace environmental characteristics such as light-
ing may serve as effective approaches [103,104]. There are likely
many effective interventions which will be revealed in future
research, potentially targeting employees, supervisors, the social
context at work, and activities outside of work.

Businesses can and should act in their own self-interest by
facilitating the sleep health of their employees. Sleep medicine
researchers must continue deepening their investigations of the
relationships between sleep and work. Business leaders should
seek ways to translate this research into work policies not only as a
means to improve employee health, but also to improve their own
bottom lines.

Conclusion

The sleep community has only recently begun to investigate the
impact of sleep on work-related outcomes. However, the literature
has advanced to the point at which a clear conclusion is possible:
healthy sleep is good for business. Many business outcomes are
aided by healthy sleep, and in turn work characteristics also in-
fluence sleep. Managers of businesses can benefit their organiza-
tions by shaping their workplace environments to create better
conditions for employees to get the sleep that they need.

Practice points

e Managers should focus on human sustainability when
leading employees, focusing specifically on sleep health
as a way to sustain high levels of performance and work
satisfaction over time

e Ensuring sleep-friendly schedules for employees (or at
least minimizing sleep-disrupting schedules) will improve
employee sleep and work outcomes and increase the
likelihood of attracting and retaining top talent.

e Managers (especially those working in the context of 24 h
operations) should seek ways to mitigate the harmful ef-
fects of non-sleep-friendly work schedules when the de-
mands of a work environment forestall the optimization
of work schedules for sleep.

Research agenda

e Continued expansion of investigations of the effects of
sleep into a broader array of work-relevant outcomes, as
well as the effects of work experiences on sleep

e Extension of the literature examining the effects of sleep
on work outcomes to include chronic sleep restriction
rather than just acute sleep deprivation

e Assessment of the benefits of transitioning to a corporate
culture that values sleep to prove to upper management
the investment is worth the cost.

e Development of a broader set of interventions businesses
can use to improve the sleep of their employees

e New research to examine how best to translate this
literature into policy changes in businesses




C.M. Barnes, N.F. Watson / Sleep Medicine Reviews 47 (2019) 112—118 117

Conflicts of interest

The authors do not have any conflicts of interest to report.

References

[1]

*(2]
*3]

[4

[5

(6

[7

(8]

[9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Blake H, Zhou DY, Blatt ME. Five-year workplace wellness intervention in
the NHS. Persp Pub Health 2013;133:262—71.

Barnes CM. Sleep well, lead better. Harvard Bus Rev 2018;Sept-Oct:140—3.
Barnes CM, Jiang K, Lepak DP. Sabotaging the benefits of our own human
capital: work unit characteristics and sleep. ] Appl Psychol 2016;101:
209-21.

Hafner M, Stepanek M, Taylor ], Troxel WM, van Stolk C. Why sleep
matters-the economic costs of insufficient sleep: a cross-country
comparative analysis. Rand Health Q 2017;6:11.

Barnes CM, Wagner DT. Changing to daylight saving time cuts into sleep
and increases workplace injuries. ] Appl Psychol 2009:1305—17.
Harrison Y, Horne JA. One night of sleep loss impairs innovative thinking
and flexible decision making. Organ Behav Hum Decis Process 1999;78:
128—45.

Gordon AM, Mendes WB, Prather AA. The social side of sleep: elucidating
the links between sleep and social processes. Curr Dir Psychol Sci
2017;26:470-5.

Barnes CM, Wagner DT, Ghumman S. Borrowing from sleep to pay work
and family: expanding time-based conflict to the broader nonwork
domain. Pers Psychol 2012;65:789—819.

Litwiller B, Snyder LA, Taylor WD, Steele LM. The relationship between
sleep and work: a meta-analysis. ] Appl Psychol 2017;102:682—99.
Mullins HM, Cortina JM, Drake CL, Dalal RS. Sleepiness at work: a review
and framework of how the physiology of sleepiness impacts the work-
place. ] Appl Psychol 2014;99:1096—112.

Barnes CM. I'll sleep when I'm dead: managing those too busy to sleep.
Organ Dyn 2011;40:18—26.

Barnes CM, Spreitzer G. Why sleep is a strategic resource. MIT Sloan
Manag Rev 2015;56:19-21.

Watson NF, Badr MS, Belenky G, Bliwise DL, Buston OM, Buysse D, et al.
Recommended amount of sleep for a healthy adult: a joint consensus
statement of the American academy of sleep medicine and sleep research
society. Sleep 2015;38:843—4.

Centers for Disease C, Prevention. Effect of short sleep duration on daily
activities-United States, 2005-2008. MMWR Morb Mortal WKkly Rep
2011;60:239—42.

Liu Y, Wheaton AG, Chapman DP, Cunningham TJ, Lu H, Croft ]JB. Preva-
lence of healthy sleep duration among adults-United States, 2014. MMWR
Morb Mortal Wkly Rep 2016;65:137—41.

Guo X, Zheng L, Wang ], Zhang XY, Zhang XG, Li JE, et al. Epidemiological
evidence for the link between sleep duration and high blood pressure: a
systematic review and meta-analysis. Sleep Med 2013;14:324—32.
Barger LK, Rajaratnam SMW, Cannon CP, Lukas MA, Im K, Goodrich EL,
et al. Short sleep duration, obstructive sleep apnea, shiftwork, and the risk
of adverse cardiovascular events in patients after an acute coronary syn-
drome. ] Am Heart Assoc 2017;6.

Magee CA, Kritharides L, Attia ], McElduff P, Banks E. Short and long sleep
duration are associated with prevalent cardiovascular disease in Austra-
lian adults. ] Sleep Res 2012;21:441—7.

Buxton OM, Marcelli E. Short and long sleep are positively associated with
obesity, diabetes, hypertension, and cardiovascular disease among adults
in the United States. Soc Sci Med 2010;71:1027—-36.

Yaggi HK, Araujo AB, McKinlay JB. Sleep duration as a risk factor for the
development of type 2 diabetes. Diabetes Care 2006;29:657—61.
Gangwisch JE, Heymsfield SB, Boden-Albala B, Buijs RM, Kreier F,
Pickering TG, et al. Sleep duration as a risk factor for diabetes incidence in
a large U.S. sample. Sleep 2007;30:1667—73.

John U, Meyer C, Rumpf HJ, Hapke U. Relationships of psychiatric disor-
ders with sleep duration in an adult general population sample.
] Psychiatr Res 2005;39:577—83.

Watson NF, Harden KP, Buchwald D, Vitiello MV, Pack AL, Strachan E, et al.
Sleep duration and depressive symptoms: a gene-environment interac-
tion. Sleep 2014;37:351-8.

Kearns JC, Coppersmith DDL, Santee AC, Insel C, Pigeon WR, Glenn CR.
Sleep problems and suicide risk in youth: a systematic review, develop-
mental framework, and implications for hospital treatment. Gen Hosp
Psychiatry 2019 [in press].

Watson NF, Buchwald D, Delrow JJ, Altemeier WA, Vitiello MV, Pack Al,
et al. Transcriptional signatures of sleep duration discordance in mono-
zygotic twins. Sleep 2017;40.

Cohen S, Doyle W], Alper CM, Janicki-Deverts D, Turner RB. Sleep
habits and susceptibility to the common cold. Arch Intern Med
2009;169:62—7.

* The most important references are denoted by an asterisk.

[27]

*[28]

[29]

[30]

[31]

[32]

[33]
[34]

[35]

[36]

[37]

[38]

*[39]

[40]

[41]

[42]
[43]

[44]

[45]

[46]
[47]

[48]

[49]

[50]
[51]
[52]

[53]

[54]

[55]

[56]

[57]

Prather AA, Hall M, Fury JM, Ross DC, Muldoon MF, Cohen S, et al. Sleep
and antibody response to hepatitis B vaccination. Sleep 2012;35:1063—9.
Belenky G, Wesensten NJ, Thorne DR, Thomas ML, Sing HC, Redmond DP,
et al. Patterns of performance degradation and restoration during sleep
restriction and subsequent recovery: a sleep dose-response study. ] Sleep
Res 2003;12:1-12.

Czeisler CA, Wickwire EM, Barger LK, Dement WC, Gamble K,
Hartenbaum N, et al. Sleep-deprived motor vehicle operators are unfit to
drive: a multidisciplinary expert consensus statement on drowsy driving.
Sleep Health 2016;2:94—-9.

Rajaratnam SM, Howard ME, Grunstein RR. Sleep loss and circadian
disruption in shift work: health burden and management. Med ] Aust
2013;199:511-5.

Robbins R, Jean-Louis G. Sleep at work: the economic and societal argu-
ment for workplace-based health promotion tailored to shift workers. Am
] Health Promot 2018;32:1641—4.

Wang D, Ruan W, Chen Z, Peng Y, Li W. Shift work and risk of cardio-
vascular disease morbidity and mortality: a dose-response meta-analysis
of cohort studies. Eur ] Prev Cardiol 2018;25:1293—-302.

Knutsson A, Kempe A. Shift work and diabetes-a systematic review.
Chronobiol Int 2014;31:1146—51.

Brudnowska J, Peplonska B. [Night shift work and cancer risk: a literature
review]. Med Pr 2011;62:323—38.

Daley M, Morin CM, LeBlanc M, Gregoire JP, Savard J. The economic burden
of insomnia: direct and indirect costs for individuals with insomnia
syndrome, insomnia symptoms, and good sleepers. Sleep 2009;32:55—64.
Lockley SW, Barger LK, Ayas NT, Rothchild JM, Czeisler CA, Landrigan CP,
et al. Effects of health care provider work hours and sleep deprivation on
safety and performance. Jt Comm ] Qual Patient Saf 2007;33:7—18.
Burton WN, Chen CY, Schultz AB, Li X. Association between employee
sleep with workplace health and economic outcomes. ] Occup Environ
Med 2017;59:177—-83.

Colten H, Altevogt B. Sleep disorders and sleep deprivation: an unmet
public health problem. Institute of medicine (US) committee on sleep
medicine and research. Washington, D.C.: National Academies Press;
2006.

Rosekind MR, Gregory KB, Mallis MM, Brandt SL, Seal B, Lerner D. The cost
of poor sleep: workplace productivity loss and associated costs. ] Occup
Environ Med 2010;52:91-8.

Chilcott LA, Shapiro CM. The socioeconomic impact of insomnia. An
overview. PharmacoEconomics 1996;10(Suppl. 1):1-14.

Wickwire EM, Geiger-Brown ], Scharf SM, Drake CL. Shift work and shift
work sleep disorder: clinical and organizational perspectives. Chest
2017;151:1156—-72.

Hillman DR, Murphy AS, Pezzullo L. The economic cost of sleep disorders.
Sleep 2006;29:299—305.

Hillman D, Mitchell S, Streatfeild ], Burns C, Bruck D, Pezzullo L. The
economic cost of inadequate sleep. Sleep 2018;41.

Watson NE. Health care savings: the economic value of diagnostic and
therapeutic care for obstructive sleep apnea. ] Clin Sleep Med 2016;12:
1075-7.

Sullivan F. Hidden health crisis costing America billions. Underdiagnosing
and undertreating obstructive sleep apnea draining healthcare system. In:
Darien, Ill: American academy of sleep medicine; 2016.

Vandekerckhove M, Cluydts R. The emotional brain and sleep: an intimate
relationship. Sleep Med Rev 2010;14:219—-26.

Scott BA, Judge TA. Insomnia, emotions, and job satisfaction: a multilevel
study. ] Manag 2006;32:622—45.

Barnes CM, Ghumman S, Scott BA. Sleep and organizational citizenship
behavior: the mediating role of job satisfaction. ] Occup Health Psychol
2013;18:16—26.

Barnes CM, Guarana CL, Nauman S, Kong DT. Too tired to inspire or be
inspired: sleep deprivation and charismatic leadership. ] Appl Psychol
2016;101:1191-9.

Walker MP, Stickgold R. Sleep, memory, and plasticity. Annu Rev Psychol
2006;57:139—66.

Frenda SJ, Fenn KM. Sleep less, think worse: the effect of sleep deprivation
on working memory. ] Appl Res Memory Cognition 2016;5:463—9.
Bratzke D, Rolke B, Steinborn MB, Ulrich R. The effect of 40 h constant
wakefulness on task-switching efficiency. ] Sleep Res 2009;18:167—72.
Haavisto ML, Porkka-Heiskanen T, Hublin C, Harma M, Mutanan P,
Muller K, et al. Sleep restriction for the duration of a work week impairs
multitasking performance. ] Sleep Res 2010;19:444—54.

Poh JH, Chong PLH, Chee MML. Sleepless night, restless mind: effects of
sleep deprivation on mind wandering. ] Exp Psychol Gen 2016;145:
1312-8.

Killingsworth MA, Gilbert DT. A wandering mind is an unhappy mind.
Science 2010;330:932.

Killgore WDS, Kamimori GH, Balkin TJ. Caffeine protects against increased
risk-taking propensity during severe sleep deprivation. ] Sleep Res
2011;20:395—403.

Gish J, Wagner DT, Gregoire D, Barnes CM. Sleepwalking into bad oppor-
tunities: sleep and entrepreneur opportunity evaluation. ] Bus Ventur in
press.


http://refhub.elsevier.com/S1087-0792(19)30044-9/sref1
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref1
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref1
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref2
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref2
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref3
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref3
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref3
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref3
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref4
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref4
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref4
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref5
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref5
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref5
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref6
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref6
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref6
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref6
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref7
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref7
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref7
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref7
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref8
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref8
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref8
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref8
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref9
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref9
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref9
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref10
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref10
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref10
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref10
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref11
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref11
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref11
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref12
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref12
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref12
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref13
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref13
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref13
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref13
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref13
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref14
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref14
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref14
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref14
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref15
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref15
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref15
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref15
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref16
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref16
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref16
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref16
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref17
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref17
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref17
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref17
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref18
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref18
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref18
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref18
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref19
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref19
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref19
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref19
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref20
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref20
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref20
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref21
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref21
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref21
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref21
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref22
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref22
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref22
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref22
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref23
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref23
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref23
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref23
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref24
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref24
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref24
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref24
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref25
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref25
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref25
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref26
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref26
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref26
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref26
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref27
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref27
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref27
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref28
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref28
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref28
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref28
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref28
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref29
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref29
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref29
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref29
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref29
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref30
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref30
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref30
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref30
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref31
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref31
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref31
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref31
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref32
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref32
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref32
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref32
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref33
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref33
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref33
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref34
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref34
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref34
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref35
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref35
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref35
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref35
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref36
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref36
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref36
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref36
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref37
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref37
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref37
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref37
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref38
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref38
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref38
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref38
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref39
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref39
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref39
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref39
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref40
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref40
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref40
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref41
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref41
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref41
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref41
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref42
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref42
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref42
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref43
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref43
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref44
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref44
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref44
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref44
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref45
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref45
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref45
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref46
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref46
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref46
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref47
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref47
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref47
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref48
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref48
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref48
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref48
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref49
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref49
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref49
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref49
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref50
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref50
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref50
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref51
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref51
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref51
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref52
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref52
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref52
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref53
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref53
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref53
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref53
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref54
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref54
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref54
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref54
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref55
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref55
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref56
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref56
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref56
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref56

118

*[58]

[59]

[60]

[61]

[62]

[63]

[64]

*[65]

*[66]

[67]

[68]

[69]

[70]
*[71]

[72]

[73]

[74]

*[75]

[76]

[77]

(78]

[79]

[80]

[81]

[82]

C.M. Barnes, N.F. Watson / Sleep Medicine Reviews 47 (2019) 112—118

Barnes CM. Working in our sleep: sleep and self-regulation in organiza-
tions. Org Psych Rev 2012;2:234—-57.

Reynolds B, Schiffbauer R. Measuring state changes in human delay dis-
counting: an experiential discounting task. Behav Process 2004;67:
343-56.

Hsieh S, Cheng IC, Tsai LL. Immediate error correction process following
sleep deprivation. ] Sleep Res 2007;16:137—47.

Hsieh S, Li TH, Tsai LL. Impact of monetary incentives on cognitive per-
formance and error monitoring following sleep deprivation. Sleep
2010;33:499-507.

Elmenhorst D, Elmenhorst EM, Luks N, Maass H, Mueller EW, Vejvoda M,
et al. Performance impairment during four days partial sleep deprivation
compared with the acute effects of alcohol and hypoxia. Sleep Med
2009;10:189-97.

Wagner U, Gais S, Haider H, Verleger R, Born ]. Sleep inspires insight.
Nature 2004;427:352—5.

Cai DJ, Mednick SA, Harrison EM, Kanady ]JC, Mednick SC. REM, not in-
cubation, improves creativity by priming associative networks. Proc Nat
Acad Sci USA 2009;106:10130—4.

Weinberger E, Wach D, Stephan U, Wegge ]. Having a creative day: un-
derstanding entrepreneurs’ daily idea generation through a recovery lens.
J Bus Ventur 2018;33:1-19.

Lanaj K, Johnson RE, Barnes CM. Beginning the workday yet already
depleted? Consequences of late-night smartphone use and sleep. Organ
Behav Hum Decis Process 2014;124:11-23.

Kuhnel ], Sonnentag S, Bledow R, Melchers KG. The relevance of sleep and
circadian misalignment for procrastination among shift workers. ] Occup
Organ Psychol 2017;91:110—33.

Wagner DT, Barnes CM, Lim VKG, Ferris DL. Lost sleep and cyberloafing:
evidence from the laboratory and a daylight saving time quasi-experi-
ment. ] Appl Psychol 2012;97:1068—76.

Swanson LM, Arnedt JT, Rosekind MR, Belenky G, Balkin TJ, Drake C. Sleep
disorders and work performance: findings from the 2008 national sleep
foundation sleep in America poll. ] Sleep Res 2011;20:487—94.

Barnes CM, Gunia BC, Wagner DT. Sleep and moral awareness. ] Sleep Res
2015;24:181-8.

Barnes CM, Schaubroeck J, Huth M, Ghumman S. Lack of sleep and un-
ethical conduct. Organ Behav Hum Decis Process 2011;115:169—80.
Christian MS, Ellis APJ. Examining the effects of sleep deprivation on
workplace deviance: a self-regulatory perspective. Acad Manag ] 2011;54:
913-34.

Welsh DT, Ellis APJ], Christian MS, Mai KM. Building a self-regulatory
model of sleep deprivation and deception: the role of caffeine and so-
cial influence. ] Appl Psychol 2014;99:1268—77.

Welsh DT, Mai KM, Ellis APJ, Christian MS. Overcoming the effects of sleep
deprivation on unethical behavior: an extension of integrated self-control
theory. ] Exp Soc Psychol 2018;76:142—54.

Barnes CM, Miller JA, Bostock S. Helping employees sleep well: effects of
cognitive behavioral therapy for insomnia on work outcomes. J Appl
Psychol 2017;102:104—13.

Hoeksema-van Orden CYD, Buunk BP, Gaillard AWK. Social loafing under
fatigue. ] Personal Soc Psychol 1998;75:1179—90.

Anderson C, Dickinson DL. Bargaining and trust: the effects of 36-h total
sleep deprivation on socially interactive decisions. ] Sleep Res 2010;19:
54—63.

Barnes CM, Lucianetti L, Bhave DP, Christian MS. “You wouldn't like me
when I'm sleepy”: leaders’ sleep, daily abusive supervision, and work unit
engagement. Acad Manag ] 2015;59:1419—37.

Guarana CL, Barnes CM. Lack of sleep and the development of leader-
follower relationships over time. Organ Behav Hum Decis Process
2017;141:57-73.

Barnes CM, Hollenbeck JR. Sleep deprivation and decision-making teams:
burning the midnight oil or playing with fire? Acad Manag Rev 2009;34:
56—66.

Akerstedt T, Kecklund G, Selen ]. Early morning work-prevalence and
relation to sleep/wake problems: a national representative survey. Chro-
nobiol Int 2010;27:975—86.

Akerstedt T, Garefelt ], Richter A, Westerlund H, Hanson LLM, Sverke M,
et al. Work and sleep-A prospective study of psychosocial work factors,
physical work factors, and work scheduling. Sleep 2015;38:1129—36.

[83]

[84]

(85]

(86]

(87]

(88]

(89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

De Lange AH, Kompier MA], Taris TW, Geurts SAE, Beckers DGJ,
Houtman ILD, et al. A hard day's night: a longitudinal study on the rela-
tionship among job demands and job control, sleep quality and fatigue.
J Sleep Res 2009;18:374—83.

Ohayon MM, Smolensky MH, Roth T. Consequences of shiftworking on
sleep duration, sleepiness, and sleep attacks. Chronobiol Int 2010;27:
575—89.

Drake CL, Roehrs T, Richardson G, Walsh JK, Roth T. Shift work sleep
disorder: prevalence and consequences beyond that of symptomatic day
workers. Sleep 2004;27:1453—62.

World Health Organization International Agency for Research on Cancer.
IARC monographs on the evaluation of carcinogenic risks to humans:
volume 98 painting, firefighting, and shiftwork. Geneva: International
Acency for Research on Cancer; 2010.

Smith PM, Mustard CA. The unequal distribution of occupational health
and safety risks among immigrants to Canada compared to Canadian-born
labour market participants: 1993-2005. Saf Sci 2010;48:1296—303.
Wagner DT, Barnes CM, Scott BA. Driving it home: how workplace
emotional labor harms employee home life. Pers Psychol 2014;67:
487-516.

Mai QD, Hill TD, Vila-Henniger L, Grandner MA. Employment insecurity
and sleep disturbance: evidence from 31 European countries. ] Sleep Res
2019;28:e12763.

Greenberg J. Losing sleep over organizational injustice: attenuating
insomniac reactions to underpayment inequity with supervisory training
in interactional justice. ] Appl Psychol 2006;91:58—69.

Niedhammer I, David S, Degioanni S, Drummond A, Philip P. Workplace
bullying and sleep disturbances: findings from a large scale cross-
sectional survey in the French working population. Sleep 2009;32:
1211-9.

Demsky CA, Fritz C, Hammer LB, Black AE. Workplace incivility and
employee sleep: the role of rumination and recovery experiences. ] Occup
Health Psych 2019;24:228—40.

Rafferty AE, Restubog SLD, Jimmieson NL. Losing sleep: examining the
cascading effects of supervisors' experience of injustice on subordinates’
psychological health. Work Stress 2010;24:36—55.

Feyer AM. Fatigue: time to recognize and deal with an old problem: it's
time to stop treating lack of sleep as a badge of honor. BMJ 2001;322:
808—9.

Henry D, McClellen D, Rosenthal L, Dedrick D, Gosdin M. Is sleep really for
sissies? Understanding the role of work in insomnia in the US. Soc Sci Med
2008;66:715—-26.

Clinton ME, Conway N, Sturges J. “It's tough hanging-up on a call”: the
relationships between calling and work hours, psychological detachment,
sleep quality, and morning vigor. ] Occup Health Psychol 2017;22:28—-39.
Syrek CH, Antoni CH. Unfinished tasks foster rumination and impair
sleeping—particularly if leaders have high performance expectations.
] Occup Health Psychol 2014;19:490—-9.

Lee S, Crain TL, McHale SM, Almeida DM, Buston OM. Daily antecedents
and consequences of nightly sleep. ] Sleep Res 2017;26:498—509.

Crain TL, Hammer LB, Bodner T, Kossek EE, Moen P, Lilienthal R, et al.
Work-family conflict, family-supportive supervisor behaviors (FSSB), and
sleep outcomes. ] Occup Health Psychol 2014;19:155—67.

Buxton OM, Lee S, Beverly C, Berkman LF, Moen P, Kelley EL, et al. Work-
family conflict and employee sleep: evidence from IT workers in the work,
family and health study. Sleep 2016;39:1871-82.

Olson R, Crain TL, Bodner TE, King R, Hammer LB, Cousino L, et al.
A workplace intervention improves sleep: results from the randomized
controlled work, family, and health study. Sleep Health 2015;1:55—65.
Shin JE, Kim JK. How a good sleep predicts life satisfaction: the role of
zero-sum beliefs about happiness. Front Psychol 2018;9:1589.

Redeker RS, Caruso CC, Hashmi SD, Mullington JM, Grandner M,
Morgenthaler TI. Workplace interventions to promote sleep health and an
alert, healthy workforce. J Clinc Sleep Med 2019;16:649—57.

Robbins R, Jackson CL, Underwood P, Vieira D, Jean-Louis G, Buxton OM.
Employee sleep and workplace health promotion: a systematic review.
Am ] Pub Health 2019. https://doi.org/10.1177/0890117119841407. in
press.


http://refhub.elsevier.com/S1087-0792(19)30044-9/sref58
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref58
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref58
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref59
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref59
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref59
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref59
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref60
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref60
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref60
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref61
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref61
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref61
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref61
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref62
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref62
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref62
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref62
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref62
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref63
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref63
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref63
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref64
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref64
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref64
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref64
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref65
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref65
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref65
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref65
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref66
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref66
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref66
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref66
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref67
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref67
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref67
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref67
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref68
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref68
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref68
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref68
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref69
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref69
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref69
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref69
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref70
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref70
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref70
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref71
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref71
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref71
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref72
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref72
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref72
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref72
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref73
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref73
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref73
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref73
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref74
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref74
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref74
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref74
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref75
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref75
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref75
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref75
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref76
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref76
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref76
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref77
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref77
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref77
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref77
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref78
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref78
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref78
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref78
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref79
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref79
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref79
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref79
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref80
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref80
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref80
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref80
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref81
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref81
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref81
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref81
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref82
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref82
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref82
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref82
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref83
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref83
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref83
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref83
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref83
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref84
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref84
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref84
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref84
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref85
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref85
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref85
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref85
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref86
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref86
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref86
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref86
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref87
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref87
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref87
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref87
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref88
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref88
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref88
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref88
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref89
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref89
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref89
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref90
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref90
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref90
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref90
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref91
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref91
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref91
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref91
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref91
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref92
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref92
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref92
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref92
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref93
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref93
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref93
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref93
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref94
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref94
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref94
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref94
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref95
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref95
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref95
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref95
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref96
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref96
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref96
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref96
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref97
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref97
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref97
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref97
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref97
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref98
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref98
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref98
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref99
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref99
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref99
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref99
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref100
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref100
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref100
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref100
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref101
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref101
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref101
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref101
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref102
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref102
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref103
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref103
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref103
http://refhub.elsevier.com/S1087-0792(19)30044-9/sref103
https://doi.org/10.1177/0890117119841407

	Why healthy sleep is good for business
	Impaired health-related outcomes
	Increased disease burden
	Increased health care utilization
	Absenteeism and presenteeism

	Individual performance-related outcomes
	Job satisfaction and customer service
	Decision errors, creativity, and innovation
	Work engagement and unethical behavior

	Interpersonal outcomes
	Social loafing and trust
	Abusive supervision, work relationships, and charismatic leadership
	Team effectiveness

	Work characteristics
	Research Agenda for Workplace Health Promotion Programs
	Conclusion
	Conflicts of interest
	References


