
EXAMINING THE EFFECTS OF SLEEP DEPRIVATION ON
WORKPLACE DEVIANCE: A SELF-REGULATORY

PERSPECTIVE

MICHAEL S. CHRISTIAN
University of North Carolina at Chapel Hill

ALEKSANDER P. J. ELLIS
University of Arizona

The causes of workplace deviance are of increasing interest to organizations. We
integrate psychological and neurocognitive perspectives to examine the effects of sleep
deprivation on workplace deviance. Utilizing self-regulatory resource theories, we
argue that sleep deprivation decreases individuals’ self-control while increasing hos-
tility, resulting in increased workplace deviance. We test our hypotheses using two
samples: one comprised of nurses from a large medical center and another comprised
of undergraduate students participating in a lab study. Results from both samples
largely converge in supporting our hypotheses.

Workplace deviance represents “voluntary be-
havior that violates significant organizational
norms, and in so doing, threatens the well-being of
the organization and/or its members” (Robinson &
Bennett, 1995: 556). Deviance behaviors range from
theft, violence, vandalism, and drug use, to inter-
personal rudeness, withholding of effort, and leav-
ing early or arriving late to work (Robinson & Ben-
nett, 1995). All are problematic for organizations.
For example, yearly losses due to theft are esti-
mated at over 40 billion dollars (Coffin, 2003), and
the annual cost of absenteeism in the United States
is estimated to be around 30 billion dollars (Steers
& Rhodes, 1984). In the aggregate, deviant behavior
costs organizations as much as 200 billion dollars
annually (Murphy, 1993). Moreover, employees’
exposure to other employees’ deviance can lead to
stress-related problems, low morale, damaged self-

esteem, increased fear at work, and turnover (Gia-
calone, Riordan, & Rosenfeld, 1997; Griffin,
O’Leary-Kelly, & Collins, 1998; O’Leary-Kelly, Grif-
fin, & Glew, 1996).

A growing body of research is concerned with
identifying precursors of workplace deviance, in-
cluding various contextual elements such as social
influence, job stressors, and organizational justice
issues (e.g., Fox, Spector, & Miles, 2001; Glomb &
Liao, 2003; Greenberg, 1990; Robinson & O’Leary-
Kelly, 1998). In the current research, we argue that
theories of self-regulatory resources (e.g., Baumeis-
ter, Heatherton, & Tice, 1994), or “the internal re-
sources available to inhibit, override, or alter re-
sponses that may arise as a result of physiological
processes, habit, learning, or the press of the situ-
ation” (Schmeichel & Baumeister, 2004: 86), can
help isolate sleep deprivation as a precursor to
deviant behavior, which occurs because of impair-
ments in key self-regulatory abilities related to the
modulation of behavior and emotions.

Sleep research is becoming more relevant to or-
ganizational scholars, as the number of hours
worked annually in the United States has increased
steadily over the past several decades (National
Institute for Occupational Safety and Health
[NIOSH], 2004), contributing to a growing culture
of sleep deprivation. Rising economic concerns
have exacerbated the problem. In 2009, the Na-
tional Sleep Foundation (NSF) estimated that one
third of Americans are losing sleep owing to finan-
cial and economic distress. In fact, the number of
Americans who sleep fewer than six hours per
night increased from 13 to 20 percent between 1999
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and 2009 (NSF, 2009). Some have argued that our
society is chronically sleep-deprived, with poten-
tially disastrous consequences (Bonnet & Arand,
1995; Ferrara & De Gennaro, 2001). Sleep depriva-
tion is known to have effects on alertness (Thomas
et al., 2000), performance of dynamic tracking tasks
(Collins, 1977), decision-making capacity (Harrison
& Horne, 2000), occupational injuries (Barnes &
Wagner, 2009), and worker well-being (NIOSH,
2004). Sleep deprivation costs approximately
US$150 billion annually in terms of accidents and
lost productivity for the U.S. economy (National
Center on Sleep Disorders Research, 2003). How-
ever, we believe that sleep deprivation may also be
costly in terms of its effects on deviant behavior.

Therefore, our goal in this study is to use a self-
regulatory resource perspective to highlight the po-
tential consequences of sleep deprivation for work-
place deviance. In doing so, we argue that two
critical states underlie the relationship between
sleep deprivation and workplace deviance: self-
control and hostility (see Figure 1). We define self-
control as a state of mental energy, control, and
strength that enables the exertion of control over
the self by the self (e.g., Muraven & Baumeister,
2000; Twenge, Muraven, & Tice, 2004). We define
hostility as a negative emotional state characterized
by feelings such as irritability, anger, and disgust
(e.g., Watson & Clark, 1994).

We feel that our study offers a significant contri-
bution to the organizational literature by integrat-
ing research from the social psychological, sleep,
and neurocognitive literatures to develop and test a
theoretically and empirically driven model of the

effects of sleep deprivation on workplace deviance.
By grounding our model in theories of self-regula-
tory resources, we identify a primary motivational
mechanism of deviant behavior and extend re-
cently surfacing evidence regarding the physiolog-
ical bases of self-regulation (Gailliot et al., 2007;
Masicampo & Baumeister, 2008). We believe our
self-regulatory model can help explain the ten-
dency for sleep-deprived individuals to behave in a
deviant manner and can help us pinpoint the
mechanisms underlying the effects of sleep depri-
vation on workplace deviance in an effort to ex-
pand the nomological net surrounding both vari-
ables and highlight the significant role of self-
control and hostility in the process.

The remainder of the article unfolds as follows.
First, we discuss workplace deviance, arguing that
a self-regulatory resource framework can extend cur-
rent theoretical models. Second, we discuss the effect
of sleep deprivation on deviance. Third, we discuss
the mediating role of specific self-regulatory mecha-
nisms (i.e., self-control and state hostility).

Workplace Deviance and Self-Regulation

Workplace deviance refers to behaviors that are
(1) voluntary, (2) violate organizational norms, and
(3) threaten the well-being of an organization
and/or its members (Bennett & Robinson, 2000;
Robinson & Bennett, 1995). Deviance behaviors can
be classified along two dimensions based on
whether the behaviors’ target is organizational or
interpersonal. Although meta-analyses of research
on deviance (Berry, Ones, & Sackett, 2007) and
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workplace aggression (Hershcovis et al., 2007) have
suggested that the target dimensions may be dis-
tinct, we argue that, in line with Lee and Allen
(2002) and Judge, Scott, and Ilies (2006), it is more
appropriate to focus on overall deviance in this
study. Antecedents have been shown to similarly
affect both organizational and interpersonal devi-
ance (Berry et al., 2007; Hershcovis et al., 2007); the
two dimensions are highly related to one another
(e.g., rc � .86 [Bennett & Robinson, 2000]; rc � .96
[Lee & Allen, 2002]; � � .62 [Berry et al., 2007]); and
our theoretical arguments do not imply different
relationships between variables of interest and or-
ganizational and interpersonal deviance.

Deviance is volitional (Bennett & Robinson,
2000) and can be motivated by specific instrumen-
tal cognitions such as thoughts of revenge or retal-
iation (e.g., Bies & Tripp, 1998; Bordia, Restubog, &
Tang, 2008; Martinko, Gundlach, & Douglas, 2002),
or by a desire for personal gain (Spector & Fox,
2005). Deviance can also be motivated by the need
to vent or express discrete emotions (e.g., Lee &
Allen, 2002), such as anger or frustration (Robinson
& Bennett, 1997).

We believe that a key to understanding the mo-
tivational mechanisms of deviance lies in theories
of self-regulation. An individual’s capacity to self-
regulate, or to control or inhibit his/her behaviors
and emotions, is likely to impact the extent to
which that individual acts in a normatively inap-
propriate, or deviant, manner. When self-regulatory
efforts fail, nonoptimal motivational tendencies ex-
ert a greater influence on behavior (Baumeister, Gail-
liot, DeWall, & Oaten, 2006; Baumeister & Vohs,
2007). As a result, volitional behaviors that would
otherwise be inhibited are more likely to occur.

Self-regulatory resource models (Baumeister et
al., 1994; Muraven & Baumeister, 2000; Muraven,
Tice, & Baumeister, 1998) suggest that thoughts,
behaviors, and emotions are governed by finite and
consumable resources that resemble energy1

(Baumeister & Vohs, 2003; Muraven & Baumeister,
2000). These resources sustain all forms of self-
regulation, representing a generalized, or execu-
tive, function that allows people to control im-
pulses, desires, and emotions. Individuals have a
relatively stable self-regulatory capacity, yet this

can be depleted as a function of resource availabil-
ity (DeWall, Baumeister, Stillman, & Gailliot, 2007;
Gailliot et al., 2007). As we argue next, sleep depri-
vation has the potential to deplete self-regulatory
resources, and depletion can lead to deviance.

The Effect of Sleep Deprivation

Sleep is a homeostatic process that has a restor-
ative effect on the brain and determines individual
alertness (Saper, Scammell, & Lu, 2005; Weinger &
Ancoli-Israel, 2002). Total or partial sleep depriva-
tion represents an induced state of reduced cogni-
tive capacity (Barnes & Hollenbeck, 2009). Total
sleep deprivation is the result of at least one night
of no sleep, and partial sleep deprivation is the
result of interrupted or shortened sleep. Although
optimal sleep quantity depends on many factors,
including individual differences in sleep require-
ments (Van Dongen, Baynard, Maislin, & Dinges,
2004) and chronic sleep restriction from insomnia
or other factors (e.g., “sleep debt” [Ferrara & De
Gennaro, 2001]), the prevailing view in sleep re-
search is that 7 or more hours of sleep in a 24-hour
period is sufficient for most people (Ferrara & De
Gennaro, 2001).

Total and partial sleep deprivation are known to
have deleterious effects on human functioning.
When measures of mood, cognition, and motor
functioning are collapsed together, evidence indi-
cates that the mean level of functioning for sleep-
deprived individuals is around the ninth percentile
of non-sleep-deprived individuals (Pilcher & Huff-
cutt, 1996). Although sleep deprivation has been
shown to have little effect on logical reasoning and
rule-based cognition, its effects on divergent think-
ing and self-regulation are well documented (Har-
rison & Horne, 2000). As evidence, sleep-deprived
individuals tend to perform normally on standard-
ized tests (Blagrove, Alexander, & Horne, 1995;
Harrison & Horne, 1999; Horne, 1988; Percival,
Horne, & Tilley, 1982), but poorly on tasks requir-
ing innovative thinking, risk analysis, and strategic
planning (Harrison & Horne, 1998, 1999; Horne,
1988; McKenna, Dickinson, Orff, & Drum-
mond, 2007).

Total and partial sleep deprivation also occur
across a variety of occupations owing to shift work,
high workloads, sleep-related disorders, certain
medications, and life style factors such as a new
baby (Harrison & Horne, 2000; Weinger & Ancoli-
Israel, 2002). Although partial sleep deprivation is
more commonplace, many jobs require extended
periods of total sleep deprivation. Examples in-
clude the jobs of physicians, who are often on call
for 24 continuous hours at least once per week

1 Self-regulatory resource models differ from atten-
tional resource models (Kahneman, 1973; Kanfer, 1990;
Kanfer & Ackerman, 1989) in that they predict a subse-
quent, rather than a concurrent, reduction in self-regula-
tion (Beal et al., 2005; Schmeichel & Baumeister, 2004).
In this sense, self-regulatory resources resemble energy
(Baumeister et al., 1998), rather than merely cognitive
capacity.

2011 915Christian and Ellis



(Weinger & Ancoli-Israel, 2002), military profes-
sionals, and executives working internationally
and thus forced to adjust to time zone changes. We
believe that both total and partial sleep deprivation
have implications for the incidence of workplace
deviance.

From a neuroscientific perspective, the effects of
sleep deprivation on human behavior result from
decreased brain functioning, particularly in the
prefrontal cortex (Durmer & Dinges, 2005). This
region contains a critical set of neocortical struc-
tures that are part of a network of areas in the brain
that have “executive” or “supervisory” control (Jen-
nings, Monk, & Van der Molen, 2003) and have
been implicated in the ability to control emotions
and inhibit behaviors (Damasio, 1994; Miller,
2000). Sleep-deprived individuals often act impul-
sively, engage in interpersonally inappropriate be-
haviors, and do not adhere to social norms (Harri-
son & Horne, 2000; Horne, 1993; Reynolds &
Schiffbauer, 2004). These results are consistent
with research indicating that impairment to the
prefrontal cortex increases antisocial behaviors
such as deceit, aggression, and violence (Anderson,
Bechara, Damasio, Tranel, & Damasio, 1999; Graf-
man, 1996).

Given that sleep deprivation reduces the execu-
tive function of the brain, we argue that it depletes
self-regulatory resources. Neuroscience suggests
that sleep deprivation impairs the prefrontal cortex
through reductions in glucose metabolism (Dahl &
Lewin, 2002; Pilcher & Huffcutt, 1996). Glucose, a
fuel for the brain, plays a critical role in the exec-
utive function and self-regulation (Gailliot et al.,
2007; Masicampo & Baumeister, 2008). Thus, self-
regulatory control of behavior is reduced when the
prefrontal cortex region is impaired—a phenome-
non otherwise understood as self-regulatory re-
source depletion.

In sum, our arguments that deviance contains a
significant self-regulatory component and that
sleep deprivation physiologically impairs the exec-
utive function of the brain (i.e., self-regulation) lead
to the following:

Hypothesis 1. Sleep deprivation increases the
incidence of workplace deviance behaviors.

The Role of Self-Control and State Hostility

The operation of self-regulatory resources is a
broad concept that applies to all forms of self-reg-
ulation, including the regulation of behavior and
emotions (Muraven & Baumeister, 2000). We argue
that self-regulatory resource depletion leads to de-
viance through both behavioral (i.e., self-control)

and emotional (i.e., state hostility) mechanisms.
Below we explain how sleep deprivation can be
conceptually and empirically linked to self-control
and state hostility, which can then be linked to
deviant behavior, establishing both as potential me-
diators of the relationship between sleep depriva-
tion and deviance.

Self-control. Self-regulatory resources determine
an individual’s level of self-control, which de-
scribes the exertion of control over behavior
(Baumeister et al., 1994; Muraven & Baumeister,
2000). When self-regulatory resources are depleted,
self-control is reduced (DeWall et al., 2007; Gail-
liot, Schmeichel, & Baumeister, 2006). Given the
role of sleep in the executive functioning of the
brain, some researchers have speculated that sleep
deprivation could impair self-control (Schmeichel
& Baumeister, 2004).

Self-control has also been linked to deviant be-
havior. Research indicates that individuals who
have depleted self-control are less able to suppress
or inhibit interpersonally aggressive or potentially
destructive impulses (DeWall et al., 2007; Tangney,
Baumeister, & Boone, 2004). Self-control depletion
leads individuals to act on impulses, often making
risky decisions (Leith & Baumeister, 1996). Mead,
Baumeister, Gino, Schweitzer, and Ariely (2009)
found that when participants performed a task re-
quiring the exertion (and thus depletion) of self-
control and were given the opportunity to cheat on
a subsequent task, they were more likely to suc-
cumb to temptation. However, as yet, we only have
direct evidence regarding the effects of trait self-
control on workplace deviance (Bordia et al., 2008;
Douglas & Martinko, 2001; Marcus & Schuler, 2004).2

In sum, drawing on self-regulatory resource theo-
ries, we argue that sleep deprivation decreases self-
control and increases the incidence of workplace de-
viance. Because we also argue that self-control
negatively affects workplace deviance, we believe
self-control represents one mechanism underlying
the relationship between sleep deprivation and work-
place deviance, deriving the following:

Hypothesis 2. Self-control partially mediates
the relationship between sleep deprivation and
workplace deviance.

State hostility. Because the ability to regulate
emotions also involves the prefrontal cortex (Da-
vidson, Putnam, & Larson, 2000; Urry et al., 2006),

2 We define trait variables as being relatively stable
over time and conceptualized to vary between individu-
als and state variables as malleable characteristics that
are conceptualized to vary within individuals.
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sleep deprivation has the potential to impair emo-
tion regulation, whereby individuals modulate the
emotions they experience, when they experience
them, and how they express them (Gross, 1998). In
support of this idea, research has indicated that
prefrontal impairment leads to increased negative
emotions and poor emotion regulation (Davidson et
al., 2000). Although results of laboratory studies
have been inconclusive as to whether self-regula-
tory resource depletion leads directly to negative
mood (e.g., Gailliot et al., 2006; Muraven &
Baumeister, 2000), it is clear that depletion does
reduce the ability to regulate negative emotions
(Finkel & Campbell, 2001; Gailliot et al., 2006; Mu-
raven et al., 1998). Individuals with low regulatory
resources are likely to react to potentially frustrat-
ing or difficult situations in their work environ-
ments with negative emotions such as hostility,
which, we argue, becomes an issue for sleep-de-
prived employees.

In their review, Durmer and Dinges (2005) con-
cluded that virtually all forms of sleep deprivation
result in negative emotions. Their conclusion was
based on numerous studies indicating that sleep
deprivation affects the experience and expression
of irritability, hostility, and anger (e.g., Harrison &
Horne, 2000; Pilcher, Ginter, & Sadowsky, 1997;
Samkoff & Jacques, 1991; Zohar, Tzischinsky, Ep-
stein, & Lavie, 2005). For instance, Zohar and col-
leagues (2005) found that sleep loss influenced the
intensity of medical residents’ emotional responses
to events requiring self-regulation. Because re-
source depletion undermines emotion regulation,
negative emotions experienced following sleep de-
privation are more likely to be expressed and expe-
rienced (Scott & Judge, 2006).

Negative emotions have also been shown to be
related to workplace deviance (Fox et al., 2001;
Judge et al., 2006; Lee & Allen, 2002; Spector & Fox,
2002), and “approach-oriented” emotions such as
hostility and anger are particularly problematic
considering that they are associated with aggressive
reactions (Buss & Perry, 1992; Harmon-Jones &
Sigelman, 2001). From a self-regulatory perspec-
tive, when negative emotions are experienced, em-
ployees react in two ways. First, they tend to make
emotion regulation their short-term priority, be-
cause they are motivated to feel better, and so they
often fail to achieve self-regulatory goals such as
behavioral self-control (Tice & Bratslavsky, 2000;
Tice, Bratslavsky, & Baumeister, 2001; Vohs &
Heatherton, 2000). Thus, negative emotions can
lead individuals to commit impulsive, potentially
deviant behaviors if they expect their mood to im-
prove through their doing so. Second, the energy
required to control emotions is drawn from the

same pool of resources used in the self-regulation
of behavior (Beal, Weiss, Barros, & MacDermid,
2005; Tice et al., 2001; Tice & Bratslavsky, 2000). If
employees expend resources to regulate negative
emotions, it becomes more difficult for them to
control deviant tendencies and impulses (Marlatt,
1985; Zillmann, 1993).

Given our arguments above, which stem primar-
ily from self-regulatory resource theories, we ex-
pect sleep deprivation to increase hostility and the
incidence of workplace deviance. Because we also
argue that state hostility positively affects work-
place deviance, we believe state hostility repre-
sents a second mechanism underlying the relation-
ship between sleep deprivation and deviance:

Hypothesis 3. State hostility partially mediates
the relationship between sleep deprivation and
workplace deviance.

SAMPLE 1: METHODS

Sample Description

Sample 1 consisted of 171 nurses from a major
medical center in the southwestern United States.
Eighty-two percent of the sample members were
female, and 75 percent were white. Forty-
two percent were between 21 and 30 years of age
(mean � 36, s.d. � 11.79). Fifty-seven percent of
the sample’s members worked the day shift, from
7:00 a.m. until 7:00 p.m., and 43 percent worked
the night shift, from 7:00 p.m. until 7:00 a.m. Eigh-
teen percent reported having children under the
age of four at home. Preliminary analyses revealed
that working the night shift was not related to sleep
deprivation (r � .07) or total hours slept (r � .15);
and having a young child was not related to sleep
deprivation (r � .13) or total hours slept (r � .07).

Procedures

Recruitment took place under the supervision of
the head of nursing research, who presented an
overview of the study to the clinical leaders of each
unit. Subsequently, we contacted each clinical
leader to arrange a time for a brief presentation of
the study. Clinical leaders then informed the nurs-
ing staff that the study would be conducted, that
they would receive a payment of $20 each for com-
pleting the surveys, and that, if they wished to
participate, they should arrive to work ten minutes
earlier than usual on the day of survey administra-
tion. The response rate was 90 percent.

During the study, a researcher was present in the
morning and in the evening to distribute surveys.
Nurses only participated on one day. Participants
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were informed that the study concerned sleep and
decision making. Nurses received survey 1 (which
contained measures of sleep deprivation, self-con-
trol, and hostility) at the beginning of their shift.
After a period of 12 hours (or one work shift), the
same nurses received survey 2 (containing mea-
sures of workplace deviance and control variables).
These surveys were linked via a self-issued identi-
fication number (issued at the time of taking survey
1) to maximize confidentiality.

Because our sample completed a survey with all
self-reported variables, which is typical in devi-
ance research (Berry et al., 2007), we attempted to
limit the potential for common method effects by
following the recommendations of Podsakoff,
MacKenzie, Lee, and Podsakoff (2003), who sug-
gested temporally spacing the predictor and crite-
rion variables. Doing so reduces the salience of the
predictor and mediators when the dependent vari-
able is being assessed, thereby reducing recall-re-
lated biases and demand effects. We also protected
the anonymity of the respondents to reduce evalu-
ation apprehension, which reduces the effects of
socially desirable responding (Podsakoff et al.,
2003) and the fear of punishment for any admission
of deviance (Bennett & Robinson, 2000). Finally, as
recommended by Podsakoff and colleagues (2003),
we partialed out the effects of trait affectivity,
which is a common source of method bias (Brief,
Burke, George, Robinson, & Webster, 1988).

Measures
Sleep deprivation. Following previous research,

we operationalized partial sleep deprivation cate-
gorically (e.g., Barnett & Cooper, 2008; Chen, Gill, &
Prigerson, 2005; Gangwisch, Malaspina, Boden-Al-
bala, & Heymsfield, 2005; Kripke, Garfinkel, Wing-
ard, Klauber, & Marler, 2002). We chose 6 hours as
the cutoff point. Consensus has emerged in several
reviews of the sleep literature that sleeping 6 or
fewer hours leads to cognitive impairment,
whereas sleeping 7 or more does not. For example,
Ferrara and De Gennaro fixed on a daily sleep quota
of 7–8 hours and noted that “a large and robust
body of data indicates unequivocally that even a
relatively modest sleep curtailment of that average
sleep amount leads to impaired levels of alertness
and performance” (2001: 174). Similarly, Durmer
and Dinges (2005) defined partial sleep deprivation
as sleeping fewer than 7 hours in a night. Both
Bonnet and Arand (1995) and Weinger and Ancoli-
Israel (2002) concluded that sleep durations of
5–6 hours can have deleterious consequences on
mood, performance, and alertness, a conclusion
that other research has consistently supported. A

number of studies have shown that people who
sleep fewer than 7 hours have higher mortality
rates (Kripke et al., 2002), poorer social functioning
and emotional health, lower energy, and reduced
performance (Bonnet, 2000; Chen et al., 2005). Al-
though a few studies have used more extreme cri-
teria (e.g., 5 hours or less [Pilcher & Huffcutt,
1996]), we follow the consensus and consider par-
tial sleep deprivation to exist when a person gets 6
or fewer hours of sleep in a 24-hour period.3

The measure asked the nurses to indicate the
number of whole hours slept the night before the
survey. Specifically, the nurses filled in the exact
hours during which they were asleep using a series
of check-boxes for each hour of the day. If an indi-
vidual had slept six or fewer hours, she/he received
a code of 1, indicating that sleep deprivation. Any-
one who had slept seven or more hours received a
0, indicating no sleep deprivation. No participant
reported total sleep deprivation (three hours was
the lowest amount reported).

3 We chose not to conceptualize partial sleep depri-
vation as a continuous variable for three reasons. First,
because our interest was in sleep deprivation rather than
sleep duration, we felt it was not appropriate to differen-
tiate between individuals who slept an optimal amount
and those who slept more. Second, there is no clear
evidence that sleep deprivation operates linearly. In their
meta-analysis, Pilcher and Huffcutt (1996) found that
getting five hours or of sleep or less actually has stronger
negative effects than total sleep deprivation—stronger,
on average, by more than two standard deviations—on
mood and cognitive functioning. Third, extending sleep
beyond seven hours is only marginally beneficial to cog-
nitive functioning (Ferrara & De Gennaro, 2001). The
restorative benefits of sleep are thought to follow an
asymptotic function that is such that benefits begin to
taper off as sleep duration increases (Bonnet & Arand,
1995). Still, to test the validity of our operationalization
of sleep deprivation, we regressed deviance on sleep
deprivation as a continuous variable and found no evi-
dence of a linear relationship (� � �.10, n.s.). We also
conducted post hoc analyses to determine whether the
six-hour cutoff was appropriate by examining alternative
cutoffs at five and seven hours, while including the con-
trol variables in the regression model. When we opera-
tionalized sleep deprivation as five hours of sleep or less
(and no sleep deprivation as six hours or more), sleep
deprivation did not have a significant relationship with
deviance (� � .05, n.s.). When we operationalized sleep
deprivation as getting seven hours of sleep or less (and no
sleep deprivation as getting eight hours or more), sleep
deprivation did not have a significant relationship with
deviance (� � .08, n.s.). These results support use of the
six hours cutoff point.
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Self-control. Self-control was assessed with the
State Self Control Capacity Scale (Twenge et al.,
2004). This 25-item scale assesses perceptions of
the momentary availability of self-regulatory re-
sources. Participants rated items (� � .96) on a
scale ranging from 1, “very slightly or not at all,” to
5, “very much.” The items are listed in Appen-
dix A. High scores indicated high levels of self-
control.

Hostility. State hostility was assessed with the
six-item hostility subscale of the Positive and Neg-
ative Affect Schedule—Expanded Form (PA-
NAS-X; Watson & Clark, 1994). Participants were
asked to indicate the extent to which they had
experienced a particular emotion in the past hour
using the same five-point scale described above.
Items included “angry,” “hostile,” “irritable,”
“scornful,” “disgusted,” and “loathing” (� � .87).

Workplace deviance. Workplace deviance was
assessed with 17 items from Bennett and Robin-
son’s (2000) measure. We conducted an interview
with the supervisor to ensure that each of our items
fit the definition of deviance and eliminated 2
items (i.e., “Dragged out work to get overtime” and
“Falsified a receipt to get reimbursed for more
money than you spent on business expenses”). Par-
ticipants were asked to indicate “how often they
had engaged in the behavior today” (1, “never,” to
5, “often”). Sample items include “Discussed con-
fidential information with an unauthorized per-
son,” “Used an illegal drug or consumed alcohol on
the job,” “Worked on a personal matter instead of
work for your employer,” “Said something hurtful
to someone at work,” and “Intentionally worked
slower than you could have worked” (� � .86).

Control variables. In terms of individual differ-
ences, we first controlled for trait positive and neg-
ative affect, assessed using the PANAS-X (Watson
& Clark, 1994), because of affect’s likely relation
with the variables of interest in this study (Lee &
Allen, 2002). Controlling for positive and negative
affect also helped us reduce the potential for com-
mon method effects (Podsakoff et al., 2003). We
then controlled for gender, because research has
shown that men are more likely to commit acts of
deviance at work than are women (Berry et
al., 2007).

We also controlled for several variables related to
chronic sleep issues that could have effects on de-
viance through self-regulatory depletion. Thus, we
measured sleep debt, or the number of hours slept
on the two nights preceding the survey, and
chronic insomnia (i.e., trouble falling asleep and
staying asleep). Also we controlled for sleep re-
quirement, assessed as the average number of hours
each participant believed that he or she needed in a

night to feel rested (Van Dongen et al., 2004).4 Fi-
nally, we controlled for the number of hours par-
ticipants had been awake before the first survey
(hours awake) to control for the effects of duration
of wakefulness, which is associated with fatigue
and increased depletion (Baumeister & Vohs, 2003).

SAMPLE 1: RESULTS

Table 1 provides the means, standard deviations,
and correlations between the Sample 1 variables.

Tests of Hypotheses

Table 2 shows the results of the hierarchical re-
gression analyses testing our hypotheses. In the
first step, we entered the control variables, finding
that sleep requirement, negative affect, and gender
significantly affected workplace deviance.

Hypothesis 1 proposes that sleep deprivation in-
creases workplace deviance. As shown in Table 2,
when we entered sleep deprivation in the second
step of our hierarchical regression, it had a signifi-
cant relationship with workplace deviance that
went over and above the relationship due to the
effects of the control variables (� � .16, �R2 � .02,
p � .05), supporting Hypothesis 1.

Hypotheses 2 and 3 propose that self-control and
hostility mediate the effects of sleep deprivation on
workplace deviance. We followed the three-step
procedure outlined by Baron and Kenny (1986) to
test these hypotheses. According to Baron and
Kenny, the first requirement for mediation is that
the independent variable be significantly related to
the dependent variable, a condition that, as noted
above, was supported. The second requirement is
that the effects of the independent variable on the
mediating variables be significant. After entering
our control variables in the first step, we found that
regression analyses indicated that sleep depriva-
tion significantly affected self-control (� � �.15,
�R2 � .02, p � .05) and hostility (� � .30,
�R2 � .08, p � .01), allowing us to move on to the
final requirement for mediation. To satisfy Baron

4 As a reviewer noted, according to our arguments, it
is plausible that sleep requirement moderates the effects
of sleep deprivation on deviance. Therefore, we entered
the interaction between sleep deprivation and sleep re-
quirement as a possible control variable. However, the
interaction term was nonsignificant (� � .01, p � .86)
and did not change any of the parameters of interest.
Therefore, we present the results in Table 2 with the
interaction term excluded from the model. However, re-
sults with the interaction term included are available
from the first author upon request.
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and Kenny’s third requirement, we examined
whether the effects of sleep deprivation on work-
place deviance were reduced significantly when
self-control and hostility were entered simultane-
ously in the presence of sleep deprivation. As
shown in the third step in Table 2, self-control
significantly affected workplace deviance
(� � �.16, p � .05), as did hostility (� � .36,
p � .01), and the effects of sleep deprivation on

workplace deviance became nonsignificant in the
presence of the two mediators (� � .03, n.s.).

To test the significance of the indirect effect of
sleep deprivation through self-control and hostil-
ity, we used Preacher and Hayes’s (2008) approach
to examining multiple mediation models in regres-
sion. Preacher and Hayes developed this procedure
as an extension of the Sobel test (Sobel, 1982) for
testing indirect effects in models that include more
than one mediator. In such models, a researcher is
concerned not only with the significance of the
total indirect effect (through both mediators) on the
dependent variable, but also with the significance
of specific indirect effects. The advantage of this
simultaneous approach is that one can test the ex-
tent to which each hypothesized mediator mediates
the effect of the independent variable on the depen-
dent variable in the presence of other mediators in
the model. This reduces the likelihood of parame-
ter bias owing to omitted variables and enables
comparing the magnitudes of the indirect effects.

As Preacher and Hayes (2008) and others (e.g.,
Shrout & Bolger, 2002; Williams & MacKinnon,
2008) have recommended, we estimated the indi-
rect effects using unstandardized coefficients from
the full model (i.e., the third step in the regression
model) and utilized bootstrapping procedures with
1,000 resamples to place 95% confidence intervals
(CIs) around the estimates of the indirect effects.
An indirect effect is significant at the .05 level
when the 95% CI does not include zero (Shrout &
Bolger, 2002). Results indicated that the indirect

TABLE 1
Means, Standard Deviations, and Correlations among Sample 1 Variablesa

Variable Mean s.d. 1 2 3 4 5 6 7 8 9 10

Main
1. Sleep deprivationb .42 .49
2. Self-control 2.18 .73 �.11
3. Hostility 1.36 .53 .25** �.33**
4. Workplace deviance 1.36 .37 .17* �.20** .44**

Control
5. Sleep debt 14.14 3.36 .18* �.09 .07 .06
6. Hours awake 3.78 3.64 �.05 �.03 .12 �.01 .11
7. Sleep requirement 7.49 1.01 �.28** �.19* �.02 �.21** �.34** �.17*
8. Chronic insomnia 2.50 1.09 .24** �.28** .10 �.02 .14 .00 �.17*
9. Negative affect 1.80 .54 �.04 �.43** .40** .19* .02 .01 .22** .32**

10. Positive affect 3.63 .74 .05 .42** �.18* �.10 �.02 .05 �.16* �.23** �.41**
11. Genderc 1.82 .38 .01 �.05 �.09 �.24** �.11 �.12 .09 .14 .01 .02

a n � 171.
b Coded as 0, “more than six hours slept,” or 1 “six or fewer hours slept.”
c Coded as 1, “male”; 2, “female.”

* p � .05
** p � .01

TABLE 2
Mediated Regression Results for Effect of Sleep

Deprivation on Workplace Deviance in Sample 1a

Variable Step 1 Step 2 Step 3

Control
Sleep debt �.05 �.06 �.07
Hours awake �.08 �.06 �.12
Sleep requirement �.31** �.28** �.30**
Chronic insomnia �.15 �.18* �.16*
Negative affect .28** .29** .10
Positive affect �.07 �.07 �.01
Gender �.21** �.21** �.20**

Main
Sleep deprivation .16* .03

Mediators
Self-control �.16*
Hostility .36**

Total R2 .18** .20** .32**
�R2 .18** .02* .12**

a n � 171. All coefficients are standardized regression coef-
ficients.

* p � .05
** p � .01
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effect of sleep deprivation on workplace deviance
was significant through self-control (coeffi-
cient � .02, 95% CI � .002, .05) and hostility (co-
efficient � .08, 95% CI � .03, .16). Finally, the total
indirect effect was significant, with a coefficient of
.10, and the 95% CI did not include zero (.04, .18),
providing support for Hypotheses 2 and 3.

SAMPLE 2: METHODS

Overview

We collected a second set of data from a labora-
tory sample for several reasons. First, the design
enabled us to manipulate sleep deprivation. Sec-
ond, this type of design enabled a test of the effects
of total sleep deprivation rather than partial sleep
deprivation. Third, a lab study allowed for more
appropriate causal inference via the use of random
assignment and the manipulation of the indepen-
dent variable. Thus, replication in the lab allowed
us to strengthen the internal validity of our model
by reducing the possibility of common method ef-
fects, the influence of spurious variables, and so on.
Fourth, the lab context allowed us to measure many
of our variables of interest behaviorally rather than
through questionnaires. Fifth, although the base
rate for more extreme behaviors (e.g., theft) might
have been lower in our field sample, the lab study
allowed us to better assess more severe components
of workplace deviance.

Sample

Sample 2 consisted of 75 junior and senior busi-
ness students at a large university in the southwest-
ern United States. The average age of participants
was 21.5 (s.d. � 4.42), and 48 percent were women.
Participants were recruited for the study through
an online sign-up system in the business college.
During the initial recruitment process, potential
participants were not informed of the purpose of
the study. The online system administered a survey
screening potential participants for cigarette use
because spending a night without smoking might
have had effects on irritability associated with nic-
otine withdrawal. The screening survey also as-
sessed any physical and psychological problems
that might increase risk (e.g., sleep disorders, heart
problems, anemia, epilepsy, brain damage, clini-
cally diagnosed psychological disorders). In total,
the screening process eliminated 33 participants.
Each remaining participant was randomly assigned
to one of two experimental conditions and notified
of the opportunity to sign up for study times offered
for that condition. Participants were also told that

the study dealt with sleep and decision making.
Thirty-seven participants were placed in the sleep
deprivation condition, and 38 were placed in the
control group.

All participants received course credit for their
participation. Also, all were paid for their perfor-
mance on one of the tasks (mean � $8.50, s.d.
� $1.64). Participants in the sleep deprivation con-
dition were paid an additional $60, conferred at the
end of the study during debriefing. We did not
inform participants of the payment schedule for
those in the other condition to minimize potential
equity issues.

Manipulation

We adapted our manipulation from Harrison and
Horne (1999), using a between-subjects design. Par-
ticipants in both conditions (“sleep deprivation”
[SD] and no sleep deprivation [NSD]) underwent
the experiment in groups of six to ten individuals.
We conducted the study over the course of
two days (day 1 and day 2). Sleep deprivation was
manipulated on the night of day 1, and participants
in both groups began the actual experimental pro-
cedures at 9:00 a.m. on day 2.

Prior to day 1, the SD group received an e-mail
with instructions to prepare for the study by (1) not
taking naps on day 1, (2) not bringing their own
food or beverages to the lab, (3) not drinking alco-
hol the night before day 1, (4) getting normal
sleep—no less than seven hours—two nights before
day 1, (5) waking no later than 9:00 a.m. on day 1 to
ensure at least 24 hours of sleep deprivation, and
(6) arranging for a friend or family member to pick
them up upon completion of the study. The SD
participants entered the lab at 10:00 p.m. on day 1
and began the experimental measures and tasks at
9:00 a.m. on day 2, following a full night of sleep
deprivation during the night of day 1. During sleep
deprivation, participants were confined to a lounge
with board games, TV, books, magazines, and
snacks available. Two research assistants were paid
to monitor participants in shifts to ensure that no
participants slept.

Prior to day 1, the control group (NSD) was in-
structed in an e-mail to (1) get normal sleep—no
less than seven hours—for the two nights before
day 1, and also to get normal sleep on the night of
day 1, (2) not bring their own food or beverages to
the lab, (3) not drink alcohol the night before the
study, (4) not eat any food or drink any caffeinated
beverage before arriving in the lab on day 2, and (5)
not use any stimulants such as nicotine on day 2.
The NSD participants arrived at the lab on the
morning of day 2 and began the experimental mea-
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sures and tasks at 9:00 a.m., following a full night of
normal sleep during the night of day 1. We describe
the experimental tasks and procedures in more de-
tail below.

Procedures

Breakfast was served to all participants at
8:30 a.m. on day 2. No caffeine or high-sugar foods
were served. At 9:00 a.m., participants completed
the self-control task (described below) and a ques-
tionnaire assessing their current level of hostility.
Participants also completed the manipulation
check at this point.

After finishing the survey, participants in both
conditions were informed that the next phase of the
study involved the completion of two tasks. First,
participants drafted e-mail responses to fictitious
undergraduate students who were interested in ap-
plying to the business college. Second, participants
completed an 11-item measure of mathematical
reasoning and grammatical ability. Each task, de-
scribed in more detail below, assessed behaviors
associated with workplace deviance, including in-
terpersonally deviant acts such as aggression and
rudeness, and organizationally deviant acts such
as theft.

Measures
Self-control. We used the method described by

Vohs and colleagues (Vohs, Baumeister, Schmeichel,
Twenge, Nelson, & Tice, 2008; Vohs & Heatherton,
2000) for behaviorally measuring state self-control.5

Participants were taken to individual rooms and
asked to perform simple but tedious arithmetic prob-
lems for “as long as they felt like.” They were in-
structed that they could stop once they had “quit,
finished, or given up” on the problems. This repre-
sents a classic measure of self-control (Vohs et al.,
2008) because participants were allowed to stop
working on the problems at any time, and so the
impulse to stop had to be overridden to persist in the
task. The more time that participants spent on the
problems, the higher their self-control.

Hostility. State hostility was assessed with the
hostility subscale of the PANAS-X (Watson & Clark,
1994). Participants were asked to indicate the ex-

tent to which they had experienced a particular
emotion in the past hour on a scale ranging from 1,
“very slightly or not at all,” to 5, “very much.” The
six items for hostility included “angry,” “hostile,”
“irritable,” “scornful,” “disgusted,” and “loathing”
(� � .82).

Interpersonal deviance. Interpersonal deviance
was assessed with an e-mail task adapted from Ev-
ans and Gilliland (2006). Participants were seated
at individual computer stations. The experimenter
explained that the business school had developed
an electronic mentoring program as a resource for
prospective applicants who were current under-
graduates at the university, whereby they could
contact upper-level business students with ques-
tions about the school and its programs. Partici-
pants were told that their role as mentor would be
to represent the business school by answering ques-
tions from potential applicants. Participants were
told they would be pilot-testing this resource by
accessing a temporary e-mail account that con-
tained two messages from prospective students.
They were then instructed to respond to the e-mails
however they deemed appropriate. Although par-
ticipants were made to believe the e-mails were
real, all participants responded to the same two
fictitious messages:

(a) Dear [Business School] Mentor, I am just cu-
rious about the classes they offer. I am planning on
paying my own way thorugh [sic] college and I am
wondering if there are any classes that are a waste
of my time and money there and if so why?
Thanx—Raj

and
(b) Are the [business school’s] students stuck up

like it seems or are the [sic] some nice ones? Not to
be rude, but I don’t really care much about getting
in there anyway and so I am not even sure why im
[sic] here.—jill

Participants’ responses were coded for interper-
sonal deviance. Following Robinson and Bennett
(1995), who classified verbal abuse of customers as
interpersonally deviant, we considered an interper-
sonally inappropriate remark to a potential appli-
cant as deviant because the responder voluntarily
violated the implicit norms associated with the
mentor role. Further, such a remark had the poten-
tial to harm the business school by negatively rep-
resenting it to potential applicants. The lead re-
searcher and a graduate assistant, both blind to
condition, rated participant responses using a cod-
ing system based on the Bennett and Robinson
(2000) measure. The coders looked for any in-
stances in which the response ridiculed or made
fun of the sender or included hurtful statements,
statements that contained ethnic, religious, or ra-

5 We also collected data from the lab sample using the
State Self Control Capacity Scale (Twenge et al., 2004) to
provide convergent validity evidence for the measures of
self-control used in each sample (i.e., nurses and stu-
dents). The correlation between the self-report measure
of self-control used in sample 1 and the behavioral mea-
sure of self-control used in sample 2 was .57 (p � .01).

922 OctoberAcademy of Management Journal



cial remarks, cursing, or rude or embarrassing re-
marks (e.g., “That is a stupid question”). Both cod-
ers were trained to rate interpersonal deviance
using a behaviorally anchored rating scale (BARS)
ranging from 1 (low deviance) to 5 (high deviance).
This scale was based on severity and frequency of
the deviant content. For example, a highly deviant
response would be rude frequently (e.g., including
no salutation or signature, a belittling comment,
and a harsh tone), and/or severely (directly making
hurtful comments clearly intended to harm the
original sender).

The two coders rated 20 of the e-mails together
and discussed any potential discrepancies to in-
crease reliability. Each coder then rated a separate
set of 20 e-mails individually so that we could
calculate interrater reliability. As Cohen’s kappa
was .82, evidence of interrater reliability was suffi-
cient (see Landis & Koch, 1977), and the remaining
110 e-mails were divided equally between the two
coders. Because the scores on the e-mails were
significantly correlated (r � .48, p � .01), we cre-
ated a composite variable by averaging the scores
on the two e-mails for each participant.

Theft. Theft was assessed with Vohs and School-
er’s (2008) method. We created two sets (form A
and form B) of 11 multiple choice questions. The
two forms were designed to be equivalent and con-
tained items resembling those found in the Gradu-
ate Record Examination (GRE). We included ques-
tions from the quantitative section (e.g., “If a cube
has a surface area of 216, what is its volume?”) and
the verbal section, where instructions asked partic-
ipants to identify errors in an underlined portion of
a sentence and choose a replacement (e.g., “Scare-
crows are strange because they are not really scary,
neither are they crows”). We administered one of
the forms first, as a pretest to establish a baseline
for actual performance, and then administered the
second form, to assess theft.

Participants were informed that they had 25 min-
utes to complete each test and would receive $1 for
each correct answer. After participants had com-
pleted the pretest, the experimenter graded it and
paid them. The experimenter then informed the
participants that the test was proprietary (owned by
Educational Testing Services) but, although it
was not appropriate to keep a record of their scores,
it was fine to use the test for practice purposes.
Participants were informed that they needed to
score their own work, pay themselves $1 for each
correct answer, taking the dollar from an envelope
(which contained $12), and tear up and discard
their answers before leaving the room. Once partic-
ipants had completed the second test, the experi-
menter returned to the lab to count the money

remaining in each envelope and assess how much
each participant had taken.

Although sleep-deprived individuals perform
normally on IQ tests (Percival et al., 1982), GMAT
tests of critical reasoning (Harrison & Horne, 1999),
and reading comprehension (Webb, 1986), we
tested our assumption that any differences in the
amount of money taken following the second test
reflected theft rather than actual performance dif-
ferences. The two forms were counterbalanced so
that for half of the participants, form A was admin-
istered as the pretest and form B was administered
as the measure of theft, and for the other half, form
B was the pretest and form A was the measure of
theft. As expected, there were no differences be-
tween the forms on scores (F[1, 71] � 1.20, n.s.).
Also, there were no differences between the SD
(mean � 8.03) and NSD participants (mean � 8.22)
with regard to actual performance on the pretest
(F[1, 71] � 0.28, n.s.).

SAMPLE 2: RESULTS

Table 3 provides the means, standard deviations,
and correlations between the Sample 2 variables.

Manipulation Check

We checked the effectiveness of our manipula-
tion in two ways. First, all participants in the SD
group were monitored throughout the night to en-
sure that they did not sleep. Second, participants
completed a brief questionnaire assessing the num-
ber of hours of sleep they had obtained each of the
previous three nights. One hundred percent of par-
ticipants in the sleep deprivation condition re-
ported 0 hours of sleep for the night preceding the
study (mean � 0.00, s.d. � 0.00), whereas 100
percent of control participants reported at least
7 hours (range � 7–10 hours, mean � 8.00, s.d.
� 0.75). There were no significant differences be-
tween conditions in terms of amount of sleep ob-
tained two (F[1,73] � 0.01, n.s.) or three nights
before (F[1,73] � 0.28, n.s.).

Tests of Hypotheses

Table 4 provides the results of the hierarchical
regression analyses used to test our hypotheses.
Hypothesis 1 proposes that sleep deprivation pos-
itively affects workplace deviance. When we en-
tered sleep deprivation in the first step of our hier-
archical regression, it significantly affected both
theft (� � .28, p � .05, R2 � .08) and interpersonal
deviance (� � .27, p � .05, R2 � .07), supporting
Hypothesis 1. The analysis of variance (ANOVA)
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results indicated that the sleep-deprived group
took significantly more money (mean � 8.97) than
the control group (mean � 8.08; F[1, 73] � 5.95,
p � .05, partial �2 � .08), and that the sleep-de-
prived group was more interpersonally deviant
(mean � 2.61) than the control group (mean � 2.11;
F[1, 73] � 5.71, p � .05, partial �2 � .07).

Hypotheses 2 and 3 propose that self-control and
hostility mediate the effects of sleep deprivation on
workplace deviance . We again followed Baron and
Kenny’s steps for testing mediation. As noted
above, sleep deprivation was significantly related
to both theft and interpersonal deviance, satisfying
the first requirement for mediation. As for the sec-
ond step, as shown in Table 3, we found that
sleep deprivation was significantly related to
self-control (r � �.54, p � .01) and hostility

(r � .43, p � .01). An ANOVA revealed that the
sleep-deprived group spent less time on the math
problems (mean � 221.54 seconds) than the con-
trol group (mean � 433.37 seconds; F[1,73] � 29.52,
p � .01, partial �2 � .29) and that the sleep-deprived
group had higher levels of hostility (mean � 1.50)
than the control group (mean � 1.15; F[1,73] � 16.97,
p � .01, partial �2 � .19), supporting the second
requirement for mediation. Next we tested the medi-
ated regression model for each dependent variable
(the second steps in Table 4). Self-control signifi-
cantly affected theft (� � �.29, p � .05), as did hos-
tility (� � .32, p � .01), and the effects of sleep
deprivation on theft became nonsignificant in the
presence of the two mediators (� � �.02, n.s.). Self-
control did not significantly affect interpersonal de-
viance (� � �.14, n.s.), but hostility did (� � .32,

TABLE 3
Means, Standard Deviations, and Correlations among Sample 2 Variablesa

Variable Mean s.d. 1 2 3 4

1. Sleep deprivationb 0.49 0.50
2. Self-controlc 328.87 198.69 �.54**
3. Hostility 1.32 0.41 .43** �.33**
4. Theftd 8.52 1.64 .28* �.39** .41**
5. Interpersonal deviancee 2.35 0.94 .27* �.14 .32** .16

a n � 75 (38 control, 37 treatment).
b Sleep deprivation was coded 0, “no sleep deprivation,” or 1, “total sleep deprivation.”
c Time in seconds spent on arithmetic problems.
d Dollar amount taken during GRE task.
e Coded during an e-mail task, from 1, “low deviance,” to 5, “high deviance.”

* p � .05
** p � .01

TABLE 4
Mediated Regression Results for Effect of Sleep Deprivation on Workplace Deviance in Sample 2a

Variable

Theftb Interpersonal Deviancec

Step 1 Step 2 Step 1 Step 2

Main effect of condition
Sleep deprivationd .28* �.02 .27* .16

Mediators
Self-controle �.29* n.a.f

Hostility .32** .25*
Total R2 .08* .24** .07* .13*
�R2 .16** .05*

a n � 75. All coefficients are standardized regression coefficients.
b Dollar amount taken during GRE task.
c Coded during an e-mail task, from a 1, “low deviance,” to 5, “high deviance.”
d Sleep deprivation was coded 0, “no sleep deprivation,” or 1, “total sleep deprivation.”
e Time in seconds spent on arithmetic problems.
f Self-control was not entered in this step because it did not significantly affect interpersonal deviance.

* p � .05
** p � .01
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p � .01), and the relationship between sleep depriva-
tion and interpersonal deviance became nonsignifi-
cant in the presence of hostility (� � .16, n.s.).

To test the significance of the indirect effect of
sleep deprivation as mediated by self-control and
hostility, we again used the Preacher and Hayes
(2008) methodology. Results indicated that the in-
direct effect of sleep deprivation on theft through
self-control was significant (coefficient � .51,
95% CI � 0.09, 1.01), as was the indirect effect
through hostility (coefficient � .45, 95% CI � 0.11,
0.89). Finally, the total indirect effect was signifi-
cant, with a coefficient of .96, and the 95% CI
did not include zero (0.42, 1.62). For interpersonal
deviance, the indirect effect of sleep deprivation
was significant through hostility (coefficient � .21,
95% CI � .05, .41). In sum, Hypothesis 2 was par-
tially supported, and Hypothesis 3 was fully
supported.

DISCUSSION

The purpose of this two-part study was to merge
evidence drawn from social and organizational
psychology, sleep research, and neuroscience to
develop and test a theoretically and empirically
driven model of the effects of sleep deprivation on
workplace deviance. Results from our field and lab
samples largely converged to show that the effects
of sleep deprivation can lead to decreased self-
control and increased hostility, which increase the
likelihood that individuals will engage in work-
place deviance.

Theoretical Implications

Our findings have implications for research on
deviance, particularly given the fact that the latter
has tended to focus on identifying potential ante-
cedents but ignored the underlying motivational
mechanisms. As Bennett and Robinson (2003)
noted, research has primarily focused on the effects
of (1) experiences at work, (2) personality, and (3)
social context. We move this research forward by
uncovering a more proximal determinant of devi-
ance and examine the black box wherein distal
factors such as sleep deprivation may result in de-
viant behavior. Our findings suggest that deviance
is motivated by failures in self-regulation that can
be induced by depletion. Given that self-regulatory
energy can be depleted by a wide range of circum-
stances that evoke self-control (Muraven et al.,
1998; Vohs et al., 2008), emotion control (Muraven
et al., 1998; Tice et al., 2001), and information
processing, reasoning, and logic (Schmeichel,
Vohs, & Baumeister, 2003), our study provides re-

searchers with a new lens for investigating the ef-
fects of individual and situational factors on devi-
ance. For example, researchers have found that
stress and exhaustion lead to increased deviance
(Chen & Spector, 1992; Fox et al., 2001); our results
suggest that self-regulatory failures may mediate
this effect.

Also, studies have shown than sleep deprivation
has negative effects on mood, cognition, and motor
function, but our study directly addresses its effects
on behavior that runs counter to compliance with
norms and standards at work. In doing so, we re-
spond to calls for systematic research on sleep and
self-regulation (Schmeichel & Baumeister, 2004)
and contribute to sleep research by introducing the
self-regulatory resource depletion model, which
explains the tendency, commonly observed in
sleep studies, for sleep-deprived individuals to be-
have in an antisocial manner (Harrison & Horne,
2000; Horne, 1993; Kahn-Greene, Lipizzi, Conrad,
Kamimori, & Killgore, 2006; Reynolds & Schiff-
bauer, 2004).

In addition, by highlighting the process through
which sleep deprivation leads to undesirable anti-
social behaviors such as deviance at work, we ex-
tend recently surfacing evidence regarding the
physiological bases of self-regulation (DeWall et al.,
2007; Gailliot et al., 2007) and answer calls to de-
velop models integrating evidence from neurosci-
ence with organizational behavior research (Becker
& Cropanzano, 2009) and in particular, with re-
search on antisocial, unethical, and deviant behav-
ior (Reynolds, 2006; Treviño, Weaver, & Reynolds,
2006). Our arguments illustrate how research based
in neuroscience can contribute to the development
of theories in organizational research, and we hope
that future studies can begin to develop and utilize
paradigms that enable the testing of actual brain
activity (e.g., fMRI), rather than making inferences
based on associations noted in past neuroscientific
studies, as we did in the current research.

Given our findings, we believe that the effects of
sleep deprivation may have implications in a wide
variety of organizational domains. According to the
self-regulatory resource perspective, sleep loss re-
duces employees’ ability to regulate emotions effec-
tively, not their ability to engage in logical reason-
ing and rule-based cognition. As such, our results
may have serious consequences for jobs in which
emotional displays are critical. For example, cus-
tomer service employees, who are frequently re-
quired to regulate their emotions, may become
more annoyed and have more trouble hiding their
negative emotions when dealing with an irate cus-
tomer if they are sleep deprived.
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Given that self-regulation also plays an important
role in reducing accidents (Christian, Bradley, Wal-
lace, & Burke, 2009), sleep deprivation could create
significant problems for employees working in or-
ganizations in which safety is an issue. Although
several studies have linked safety with sleep, the
effects of sleep loss on accidents and injuries are
typically considered to be caused by problems as-
sociated with motor coordination, alertness, and
attention (e.g., Barnes & Wagner, 2009; Horne &
Reyner, 1999; Marcus & Loughlin, 1996), rather
than self-regulation. Our results suggest that em-
ployees who are sleep deprived may be less able to
restrain impulses to engage in dangerous behaviors
that lead to accidents, injuries, and even death.

Finally, our finding that sleep deprivation re-
duces self-control directly applies to research in
criminology and clinical psychology, as lack of
self-control has been linked to substance abuse,
poor interpersonal relationships, and criminal be-
havior (Avakame, 1998; Cherek, Moeller, Dough-
erty, & Rhoades, 1997; Cochran, Wood, Sellers,
Wilkerson, & Chamlin, 1998; Gibbs, Giever, & Mar-
tin, 1998; Gottfredson & Hirschi, 1990; Longshore,
1998; Longshore & Turner, 1998; Tangney et al.,
2004). According to our results, sleep deprivation
may increase malfeasance and other socially devi-
ant acts, which are clearly related to unethical be-
havior. Although unethical behavior is not neces-
sarily the same as organizational deviance (the
former refers to behavior that violates accepted
moral principles, whereas the latter refers to behav-
ior that violates significant organizational norms
[Treviño et al., 2006]), when individuals’ self-reg-
ulatory capacity is depleted, they may be more
likely to engage in behavior that society would
consider egregious.

Managerial Implications

A number of suggestions for managers interested
in reducing workplace deviance emerge from our
results. As Barnes (in press) noted, these include
strategies for limiting sleep deprivation itself
and/or for mitigating the effects of sleep depriva-
tion. Managers can limit sleep deprivation using
preventive tactics such as sleep awareness training
(e.g., insomnia reduction strategies, sleep hygiene
counseling) or by attempting to design jobs in a way
that reduces long hours and stressful conditions
(e.g., scheduling, restricting overtime, reducing
shift rotation). In fact, some companies are begin-
ning to adopt policies that help workers sleep more
though the promotion of workplace napping or ad-
vocating the use of self-help books with sleep tips
(Brown, 2004). Managers can also potentially draw

on recent evidence suggesting that incentives can
mitigate the effects of self-regulatory depletion on
behavior (e.g., Baumeister & Vohs, 2007; Muraven
& Slessareva, 2003). Future research might examine
whether rewards or other motivational interven-
tions such as goal setting can reduce the effects of
sleep deprivation on behavior at work.

However, managers should be aware of the role
of organizational culture in creating conditions that
result in sleep deprivation. For example, organiza-
tions that promote workaholic cultures in which
employees are expected to work long hours should
expect to see higher levels of deviance. Managers
should also be aware of issues involving workplace
fairness, as researchers have shown that injustice at
work may lead to higher rates of insomnia among
employees (Greenberg, 2006). Finally, given that
sleep deprivation is likely for employees with pa-
rental responsibilities, managers should consider
implementing family-friendly policies such as pa-
rental leave to create a more sleep-friendly
workplace.

Sleep deprivation is unavoidable in some situa-
tions, especially for military personnel, health care
professionals, and international businesspeople. In
such situations, maintaining a sense of “depletion
awareness” is crucial for supervisors. By monitor-
ing employees’ current levels of functioning, man-
agers can stay aware of potentially high-risk em-
ployees and make informed decisions on the timing
of potentially negative events at work. For example,
employees may be more likely to retaliate for a
perceived injustice when they have been sleep de-
prived or may be less receptive to negative feed-
back. Managers can also attempt to keep depleted
employees out of situations in which they may be
tempted to steal or engage in malfeasance. Finally,
as Barnes (in press) suggested, restorative tech-
niques such as scheduling frequent breaks or pro-
viding caffeine may increase individuals’ resilience
to the effects of sleep deprivation.

In sum, we suggest that managers can limit devi-
ance in their organizations by taking the following
specific actions: (1) introduce sleep awareness pro-
grams, (2) design jobs to limit sleep deprivation, (3)
attend to organizational culture, attempting to en-
gender norms that include healthy sleep, (4) mon-
itor employee depletion, and (5) take restoration-
oriented approaches.

Limitations

We would like to note that, despite the signifi-
cance of our results in both studies, both have
limitations. Regarding the lab study, we recognize
that, although we attempted to simulate workplace
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deviance, we need to remain cautious in generaliz-
ing the effects we found using a student sample to
workplace contexts. To attain a reasonable level of
external validity, we took steps to ensure that the
student participants (1) were members of the busi-
ness school in which the study was conducted, (2)
were instructed that the e-mail task that they per-
formed was for the benefit of the organization (i.e.,
helping to recruit new students), and (3) were in-
structed that the organization was funding the GRE
simulation task—our measure of theft. However,
sample members were not employees. In an actual
organization, total sleep deprivation may have
more of an effect on deviance, because there are
larger benefits (i.e., more than a few dollars) to be
gained; or it may have less of an effect, because
there is much larger risk (i.e., more than being
chastised by an experimenter). By contrast, in or-
ganizational settings, norms for treating customers
with respect may be stronger than they were in our
e-mail task, wherein participants were told that
they were to represent the business school as men-
tors to prospective applicants. The strength of cus-
tomer service norms and display rules in an organ-
ization could have a significant impact on the
strength of the relationship between sleep depriva-
tion and interpersonally deviant behavior.

Another issue with the lab study involves the fact
that, during the night, participants may have be-
come bored, irritated, or more cohesive as a group,
in addition to becoming sleep deprived. This is a
potentially important limitation present in most
experimental studies of sleep deprivation, given
that sleep-deprived participants are awake while
control group members are not (Durmer & Dinges,
2005). To tease out the effects of environmental
circumstances, future studies of sleep deprivation
might include manipulation of the valence of par-
ticipants’ experience during the night or of the
extent to which participants are allowed to interact.

Because of the nature of our manipulation, in an
effort to eliminate physiological differences be-
tween conditions, we also required participants in
the control group to adhere to slightly more rigid
instructions (no nicotine, caffeine, or food before
the morning of the study). Although we could have
more effectively eliminated this potential problem
by having the control group sleep in the lab under
supervision, we chose not to. There is a trade-off
between control and ensuring quality sleep, and we
decided that quality sleep was more important.
Sleep research has clearly and consistently shown
a “first-night effect” (Agnew, Webb, & Williams,
2007) in which participants sleeping in a lab envi-
ronment are unlikely to adapt to their surround-
ings, which leads to poor sleep quality.

The field study also exhibited a number of limi-
tations. For one thing, sleep deprivation explained
relatively little variance in deviant behavior
(around 2 percent). It is possible that deviance was
underreported in the field study because of social
desirability bias, which can occur when self-report
measures are used. However, studies on deviance
have shown that this bias does not eliminate report-
ing of deviance when anonymity is assured (Ben-
nett & Robinson, 2000), as it was in our study. The
vast majority of deviance studies rely on self-report
assessments (Berry et al., 2007). In fact, one meta-
analysis showed that self-report measures of devi-
ance have stronger relationships with some predic-
tors than external measures of deviance, possibly
because (1) deviance is difficult to detect and (2)
there is considerable evidence that admissions are
related to actual behavior (Ones, Viswesvaran, &
Schmidt, 1993). A second possibility is that deviant
behavior occurs infrequently, especially when only
one work shift is considered. The mean level of
deviance we observed (1.36) does indicate a rela-
tively low base rate, a finding that is consistent
with past deviance research using similar measures
(Aquino, Lewis, & Bradfield, 2000; Lee & Allen,
2002). However, given that our sample of nurses
worked in a hospital setting with close supervision
and strong norms, our results are likely a conserva-
tive estimate of effect sizes for other occupations
that involve weaker situations, those in which em-
ployees have more autonomy and more opportuni-
ties to act deviantly, with fewer consequences. For
example, city sanitation workers often work night
shifts during which they are away from supervision
and have complete behavioral autonomy. Any de-
viant behavior is likely to go unnoticed and unpun-
ished, given that everyone, including customers, is
unaware of what they are doing.

Third, it is possible that the low percentage of
variance explained in the field sample compared to
the lab sample (where variance explained rose to
around 7–8 percent) could have been due to meth-
odological differences between the two studies. For
example, in our lab sample, we provided a clearer
opportunity for deviance than an employee might
encounter at work; providing such a clear opportu-
nity is exactly what one should do when trying to
answer “can it happen” questions in the lab (see
Ilgen, 1986). Or it could be that that total sleep
deprivation had stronger effects than partial sleep
deprivation; again, maximizing sleep deprivation
represents a significant benefit of conducting lab
research. Despite these issues, which we cannot
discount analytically, we believe that our results
remain significant. Deviance is not a behavior that
exhibits the same variance as job performance. In
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other words, a little bit of deviance goes a long way.
If deviance increases by even the smallest of mar-
gins, lawsuits, turnover, or other serious negative
outcomes for organizations can be the result.

Finally, the design of our field study does intro-
duce the possibility of common method bias, and
we attempted to deal with the issue following the
recommendations of Podsakoff and colleagues
(2003). We would also like to note that we went
beyond their recommendations and tested our the-
oretical model and hypotheses using a second sam-
ple in which we could randomly assign partici-
pants to condition and more accurately establish
causality. Given that the hypotheses were sup-
ported in both samples, the influence of common
method bias was likely not significant. However, to
more fully address the issue, we performed Har-
man’s single-factor test, which showed multiple
factors in both the field study and the lab study,
indicating that no substantial amount of common
method variance is present.

Directions for Future Research

In this study, we were not interested in the po-
tential antecedents of sleep deprivation. However,
the issue would be interesting to examine in future
research. For example, the reason or reasons for an
employee’s sleep deprivation may influence his or
her mood at work. An individual who was up late
talking with old friends may carry positive emo-
tions into the workday, but an individual who was
up late arguing with her or his spouse may carry
negative emotions into the workday. In our lab
study, the cause of sleep deprivation likely engen-
dered positive emotions.

We were also interested in examining sleep de-
privation, not chronic sleep restriction (for a re-
view, see Banks and Dinges [2007]). Chronic sleep
restriction is defined as partial sleep deprivation
endured over consecutive nights. Given the likely
prevalence of this condition in today’s workforce,
future studies of sleep restriction are needed to
isolate its effects. For example, individual variabil-
ity in chronic sleep restriction may represent one
factor in determining resistance to sleep loss (Van
Dongen et al., 2004).

Aside from chronic sleep restriction, a particu-
larly fruitful avenue for future research is deeper
investigation of a range of individual differences
that may determine susceptibility to sleep depriva-
tion, such as age and trait self-control. The identi-
fication of individual characteristics that buffer the
effects of sleep deprivation could be useful for
managers concerned with selecting employees for
positions that include compromised sleep.

Finally, future research should examine whether
the self-regulatory mechanisms in our study influ-
ence deviance differently depending on the target
dimension. More specifically, hostility may be
more strongly linked with incivility (i.e., interper-
sonal deviance), and self-control may have a stron-
ger effect on more deliberate behaviors (i.e., organ-
izational deviance); our data partially support this
argument. Although we did not find differences
between self-control and hostility in terms of theft
in the lab study, hostility was related to interper-
sonal deviance, but self-control was not. To further
test this idea, we went back to the field data and
looked at organizational and interpersonal devi-
ance separately. As in the lab study, we observed
no differences between self-control and hostility in
terms of organizational deviance. However, hostil-
ity mediated the effects of sleep deprivation on
interpersonal deviance, but self-control did not.6

This result suggests that self-control may not play
as important a role as hostility when it comes to
incivility in the workplace.

Conclusion

Although sleep deprivation has increased in the
workplace, studies regarding the effects of sleep
loss have largely been ignored in the organizational
literature. We hope that our efforts to merge evi-
dence drawn from social and organizational psy-
chology, sleep research, and neuroscience high-
light the potential effects of sleep deprivation on
organizationally relevant criteria such as deviance.
If current trends continue, sleep research will be
become more important to understanding of em-
ployee behavior in organizations and a worthwhile
avenue for future research in our field.
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APPENDIX A
State Self-Control Capacity Scalea

1. I feel mentally exhausted.
2. Right now, it would take a lot of effort for me to

concentrate on something.
3. I need something pleasant to make me feel better.
4. I feel motivated.
5. If I were given a difficult task right now, I would give

up easily.
6. I feel drained.
7. I have lots of energy.
8. I feel worn out.
9. If I were tempted by something right now, it would

be difficult to resist.
10. I would want to quit any difficult task I was given.
11. I feel calm and rational.
12. I can’t absorb any information.
13. I feel lazy.
14. Right now I would find it difficult to plan ahead.
15. I feel sharp and focused.
16. I want to give up.
17. This would be a good time for me to make an impor-

tant decision.
18. I feel like my willpower is gone.
19. My mind feels unfocused right now.
20. I feel ready to concentrate.
21. My mental energy is running low.
22. A new challenge would appeal to me right now.
23. I wish I could just relax for a while.
24. I am having a hard time controlling my urges.
25. I feel discouraged.

a This scale from Twenge et al. (2004); � � .96.
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