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ABSTRACT 

Supervising Professor:  Riki Takeuchi, Chair 
Orlando C. Richard, Co-Chair 

Sleep is an important organizational phenomenon with significant implications for employee 

attitude and behaviors at work. While the organizational literature on sleep has made remarkable 

theoretical strides regarding sleep quantity and quality (such as subjective assessments of 

insomnia), this literature has grown without examining the existence of different types of sleep. 

Models developed around sleep in the organizational studies appear to have evolved separately 

from the wider body of research on sleep. Notably, one of the primary tenets of this work asserts 

that sleep is not a single mode of consciousness but is multimodal. Sleep can be divided into 

non-rapid eye movement (NREM) and rapid eye movement (REM) sleep and they each are 

characterized by different neural activity and psychological functions. Therefore, given that the 

management literature has conceptualized and captured sleep as a unidimensional state, it 

appears at odds with the neuroscience of sleep which suggests that sleep is a complex 

unconscious behavior. Neglecting sleep states runs the risk of missing central underlying 

processes in understanding how sleep impacts employee responses to daily work demands. I 

address this problem by integrating the neurocognitive approach to sleep with the conservation 
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of resources (COR) theory. In the first study, I examine the role of REM sleep for employees to 

feel recovered in order to tackle daily work demands, as well as the implication of daily resource 

expenditures affecting this process. In the second study, I further expand on the role of REM 

sleep to assess how it enhances positive self-referential thought which is subsequently associated 

with both in-role and extra-role daily performance behaviors, as well as the implication of 

resource substitution in high quality social exchanges at work. Finally, the third study integrates 

both REM and NREM sleep to suggest a dual pathway involving psychological and energetic 

processes that predict employees’ ability to engage in organizationally-desired behaviors without 

subverting their well-being. Across three experience sampling studies conducted in organizations 

across continents, I draw on the classification of sleep into two broad types, theorizing about the 

potential role of each sleep state and its implications for employees’ attitude and behavior at 

work. I test these hypotheses by integrating actigraphy with a Fitbit Charge 3, along with 

proximal measurement of employees’ daily lives using ExpiWell. Results from these three 

studies provide large support for key aspect of this dissertation, where REM sleep plays a central 

role is acquiring the necessary psychological resources necessary for employees to engage in 

behaviors that benefit organizations while not eroding their psychological well-being. 

Furthermore, it shows that central contingencies in resources permeating organizations can help 

ease the conservation process emanating from sleep. Taken together this work yields theoretical 

and practical implications about the significant influence that specific sleep states have on 

employees, and their organizations. 
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CHAPTER 1 

INTRODUCTION 

To remain competitive in a dynamic global environment, the contemporary organization 

relies on employees’ ability to engage in organizationally relevant behaviors. Organizational 

members are expected to sustain their organizations, by offering exceptionally high products and 

services to customers thus contributing to organizational effectiveness. They are also asked to 

demonstrate prosocial behaviors that not only benefit their organizations but also their 

coworkers. Notwithstanding the above, employees are to engage in these behaviors while being 

able to show up the next day at work to fulfil their duties. For employees to achieve such goals, 

organizations must thus motivate their members to continuously rise up to the demands, and at 

the same time organizations must do so without risking the well-being of its members. 

One of the key factors that helps predict employees’ attitude and behavior at work is 

sleep. It constitutes a major part of employees’ time as individuals spend nearly a third of our 

lives in this state. Sleep is understood to be the state of (reversible) immobility consisting of 

greatly diminished physical responsiveness, in the sense that it can be distinguished from coma 

or anesthesia by its rapid reversibility (Siegel, 2005). While all mammals can sleep, humans 

remain the only species that alter their sleep and its pattern through behaviors referred to as sleep 

hygiene. For instance, anthropologists have found evidence that during preindustrial Europe, bi-

modal sleeping was considered the norm such that sleep onset was determined not by a set 

bedtime, but by whether there were things to do. This may be one of the reasons why sleep and 

work have dramatically changed, resulting in today’s predicament surrounding sleep. 

Indeed, a critical challenge that contemporary organizations face relates to sleep. 
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For instance, sleep deprivation is a ubiquitous concern faced around the globe. For example, 

according to the RAND Corporation, in the United States, Americans are working longer hours 

than ever before, but the U.S. loses 1.2 million days of work each year due to employees 

reporting insufficient sleep. This has led to the Centre for Disease Control and Prevention (CDC) 

declaring insufficient sleep a public health problem as more than a third of American adults are 

not getting enough sleep on a regular basis. Thus, understanding sleep and its implications for 

work remains paramount for managers and for the scientific community. 

In this vein, management scholars have examined the effect of different aspects of sleep 

and lack thereof on employees at work. Amongst others, such scholars have shown that total 

sleep deprivation impairs critical reasoning and flexible decision-making (Harrison & Horne, 

1999), task performance (Kobbeltvedt, Brun & Laberg, 2005), as well as reaction time (Rupp, 

Wesensten, Bliese, & Balkin, 2009). They have shown that partial sleep deprivation increases 

workplace injury (Barnes & Wagner, 2009), increases workplace deviance (Christian & Ellis, 

2011), cyberloafing (Wagner, Barnes, Lim & Ferris, 2012), and it decreases moral awareness 

(Barnes, Gunia & Wagner, 2015), as well as attributions of leader charisma (Barnes, Guarana, 

Nauman & Kong, 2017). Studies have also demonstrated how insomnia increases negative affect 

at work (Sonnentag, Binnewies, & Mojza, 2008), and decreases job satisfaction (Scott & Judge, 

2006). They also pointed to how low sleep quality and sleep quantity decrease organizational 

citizenship behaviors (Barnes, Ghumman, & Scott, 2013). Taken together, this recent yet wide 

body of work keeps pointing to the importance of sleep in predicting how organizational 

members think, emote and behave at work. 

However, two major caveats arise from the current state of literature on sleep in the 

organizational sciences that require further enquiry. First, the theories developed around sleep in 
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the field of management appear to have evolved separately from the wider body of research on 

sleep. For instance, one of the primary tenets this set of work asserts that sleep is not a single 

mode of consciousness, but it is multimodal (Hobson, Pace-Scott & Stickgold, 2000). Sleep can 

be divided into non-rapid eye movement (NREM) and rapid eye movement (REM) sleep and 

they each are characterized by different neural activity and psychological functions (Hobson et 

al., 2000). Therefore, given that the management literature has conceptualized and captured sleep 

as a unidimensional state, this assumption appears at odds with the neuroscience of sleep1 which 

suggests that sleep is a complex unconscious behavior, characterized by its own internal structure 

(Penzel, Kantelhardt, Lo, Voigt, & Vogelmeier, 2003). Reconciling the organizational literature 

with the neuroscientific perspective on sleep may thus further theories about work and sleep. 

Second, management scholars have largely relied on ego-depletion theory (Baumeister, 

Bratslavky, Muraven & Tice, 1998) to argue about the effects of sleep (and sleep deprivation) on 

how employees work. Yet, recent scholarship has pointed to limitations of this theory (Lurquin 

& Miyake, 2017). Amongst others, it is contended that the lack of clearly and widely agreed-

upon operational definition of self-control (which informs the phenomenon of ego-depletion) 

across studies reduce confidence in the manifestation of the effect and hence in ego-depletion 

theory. Coupled with additional scrutiny for its alleged lack of replicability (Xu et al., 2014; 

Lurquin et al., 2016) including a large-scale study involving 23 laboratories (Hagger et al., 

2016), this caveat continues to raise questions in ego depletion theory. In sum, approaching sleep 

in the management literature as unidimensional, building theory on employee sleep by drawing 

on frameworks bearing conceptual and methodological issues can only provide a limited 

1 The field of study concerned with the neuroscientific and physiological basis of the nature of sleep and its functions 
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theorization as subjective measures of sleep rely on perspectives, feelings, and beliefs of a 

behavior occurring in an unconscious state. 

This dissertation attempts to suggest solutions to these concerns. It does so by building on 

the tenets of the conservation of resources theory (COR; Hobfoll, 1989) to argue how sleep 

informs the neurological process of resource acquisition during sleep. COR theory is a theory of 

motivation, whose basic tenet is that humans are motivated to protect their current resources and 

acquire new resources. Drawing on evidence pointing to the effects of sleep and its differential 

impact of specific brain areas, this dissertation suggests that sleep is a process through which 

individual employees acquire resources necessary for work. As a result, it helps predict how 

employees start their day with key resources (resources that help one manage his or her other 

resources; Ten Brummelhuis & Bakker, 2009) that allows them to achieve organizationally 

relevant goals. The COR theory can be further insightful in shedding light on the individual 

strategies, and organizational attributes that may help enhance the process of resource acquisition 

in sleep, all of which is examined from different empirical angles. 

It consists of three empirical studies that expand on the COR framework to examine how 

specific sleep modes may influence employee psychology at work by drawing on experience 

sampling methodologies (ESM), where I capture sleep and sleep modes objectively over two 

working weeks. More specifically, I focus on REM sleep as previous studies have demonstrated 

its impact on the prefrontal cortex (PFC) which is responsible for psychologically relevant 

functions commonly known as executive function2 (Negrón-Oyarzo, Aboitiz, & Fuentealba, 

2 These include the ability to differentiate among conflicting thoughts, determine good and bad, better and best, same and 
different, future consequences of current activities, working toward a defined goal, prediction of outcomes, expectation based 
on actions. 
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2016). In the first study, I demonstrate how on a daily basis, REM sleep enhances the resource 

acquisition process and thus reduces job burnout. I also examine the role of emotional labor– 

how employees exert control over their emotions at work (Hochshild, 1983) –to expand our 

understanding of strategies employees may engage to conserve their resource. The second study 

also expands our understanding of REM sleep in organizational behavior by suggesting how it 

allows employees to achieve multiple goals at work (in-role and extra-role). Furthermore, it takes 

into account organizational characteristics that further qualifies the above-mentioned association. 

As such, since the supervisor–subordinate relationship is often viewed as one of the most crucial 

relationships in the organizational setting (Manzoni & Barsoux, 2002), it examines the role of 

leader-member exchange–differential qualities of relationship that supervisors (leaders) have 

with members (subordinate) (Dienesch & Liden, 1986)–to show how employees who tend to be 

more resource constrained rely more on REM sleep to achieve their work goals. 

Finally, the third study tests an integral model of the dual pathways through which sleep 

states can influence employee attitude and behavior. It suggests that REM sleep and NREM 

sleep can affect employees through a psychological and an energetic pathway respectively, along 

with the potential for an interactive role enhancing those effects, which can then predict how 

employees approach their jobs and fulfill their expected in-role and extra-role duties. 
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CHAPTER 2 

REM SLEEP AND JOB BURNOUT; A CONSERVATION OF RESOURCES THEORY 

PERSPECTIVE 

 “Sleep is of the brain, by the brain and for the brain.” 

-Allan Hobson

Sleep, referring to the state of (reversible) immobility consisting of greatly diminished 

physical responsiveness (Siegel, 2005) that allows for reorganization of neural activity (Hobson, 

2005), makes up a third of individuals’ lives including those of employees. This is why 

examining sleep is considered an important organizational phenomenon (Christian & Ellis, 

2011). Research on sleep deprivation (insufficient sleep quantity) and insomnia (poor sleep 

quality), referring to the inability to fall and to stay asleep, has demonstrated its importance in 

aggravating the strains associated with work demands. Less sleep quantity and poor sleep quality 

increase negative affect at work (e.g., Scott & Judge, 2006; Sonnentag, Binnewies, & Mojza, 

2008), reduces self-control (e.g., Barber, Barnes, & Carlson, 2013; Barnes, Lucianetti, Bhave, & 

Christian, 2015; Barnes, Schaubroeck, Huth, & Ghumman, 2011; Christian & Ellis, 2011) and 

job satisfaction (Barnes, Ghumman, & Scott, 2013; Scott & Judge, 2006), among others. 

Therefore, sharpening our understanding of sleep continues to be paramount in furthering theory 

on employees’ work attitudes and behaviors. 

While the organizational literature on sleep has made significant strides in this endeavor, 

it has done so despite a wider set of evidence that has long established distinct differences in 

types of sleep that occur during the sleep cycle, beyond that captured by total sleep quantity and 

insomnia. For instance, neuroscientific approaches suggest that sleep is not just the absence of 
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wakefulness, but a more complex unconscious behavior, characterized by its own internal 

structure (Penzel, Kantelhardt, Lo, Voigt, & Vogelmeier, 2003). It is much more complex as 

individuals go through characteristic patterns of brain activity that differ depending on the 

particular types of sleep, and that it is sometimes more active while asleep than when awake. It is 

unconscious as individuals have limited or no sense of awareness of their psychological 

functioning, which cannot be readily recognized by their subjective experience. 

This set of evidence approaching sleep as a multidimensional phenomenon is therefore at 

odds with the organizational literature, which is underlined by the assumption that sleep is 

unidimensional and best conceptualized largely by total sleep quantity and insomnia. Thus, the 

organizational literature cannot account for the nuances in sleep states that is known in other 

literatures to have differential effects on individuals’ psychology. Furthermore, building theory 

on employee sleep can only provide a limited theorization as subjective measures of sleep rely 

on perspectives, feelings, and beliefs of a behavior occurring in an unconscious state. 

Consequently, omitting these subtle differences runs the risk of missing central underlying 

processes in understanding how employees’ sleep relate to their responses to the daily demands 

of work. This apparent contradiction must thus be reconciled to develop a more comprehensive 

theory of sleep in organizations, given that our extant literature cannot answer the question: 

“what type of sleep reduces the daily strain associated with work?” 

To answer this question and address this critical issue, this study delves into the internal 

structure of employees’ sleep and turns to the classification of sleep that have been well 

established in neuroscience: rapid eye movement (REM) and non-rapid eye movement (NREM) 

sleep (Goldstein & Walker, 2014). The former is characterized by high neuronal activity and the 
antipode latter is associated with reduced brain activity. I integrate this taxonomy to the 
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conservation of resources theory (Hobfoll, 1989) to derive my hypotheses I advance and test in 

this study. The conservation of resources (COR) theory is a framework that suggests employees 

seek to pursue, replenish, and maintain objects, states, and conditions that they value, and that 

facilitates goal attainment (Hobfoll, 2001). I theorize the centrality of REM sleep as a way for 

employees to gain energetic resources to tackle work demands (Hockey, 1997). This is because 

REM sleep is the only (neurocognitive) sleep state that reduces norepinephrine, the 

neurotransmitter associated with stress-response, to distinctively lower levels than when 

employees are awake (Shouse, Farber, & Staba, 2000). Extended REM sleep decreases alertness 

thus promoting recovery, by allowing employees to start their day refreshed and replenished, and 

consequently reducing the strains associated with work such as job burnout.  

Furthermore, in examining how employees maintain their energetic resources, the COR 

literature has identified the importance of how much employees need to manage their emotions 

on a daily basis to face work demands (Brotheridge & Lee, 2002). Managing emotions matter 

because they can vary on daily basis and they have implications for the resources employees 

invest at work (Diestel, Rivkin, & Schmidt, 2015). Thus, this study also examines the role of 

emotional labor, or how employees exert control over their emotions at work (Hochshild, 1983). 

I contend that such behaviors tap into employees’ resource pool to either safeguard (with deep 

acting) or deplete resources (with surface acting), thus predicting fluctuations in the REM-

recovery-burnout relationship. I test these hypotheses at a digital marketing firm over ten 

working days with an experience sampling methodology (ESM) where I (objectively) capture 

employees’ sleep states at night through wearable tracker watch as well as collect daily survey 

responses twice a day. 
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In doing so, this study contributes to the sleep literature in management in two major 

ways. First, I propose a new theorization around REM sleep by specifying the crucial behavioral 

and physiological states that are essential for predicting employees’ attitudes and behavior at 

work. By reconciling the organizational literature with the neuroscientific perspective on sleep, 

this study advances our literature by specifying the types of sleep and the underlying processes 

associated with how employees’ respond to daily work demands. Furthermore, this study has 

implications for the well-being literature. By pointing to the impact REM sleep—the type of 

sleep associated with increased neuronal activity—has on reducing burnout, this study speaks to 

the important question of how sleep can influence negative well-being indicators. This study thus 

specifies how energetic resources acquired overnight and preserved through the day (through 

configurations of emotional labor) reduce job burnout.  

Figure 2.1 illustrates the study’s theoretical model, which I detail in the following 

sections. The chapter opens with a primer on the distinction between REM and NREM sleep 

types, followed by a detailed discussion of the neurocognitive process, which explains why the 

unique attributes solely present in REM sleep enhances employees’ daily recovery, defined as 

the state of being relaxed, replenished and feeling positive emotionally (Sonnentag, 2003). This 

chapter then describes how the state of recovery decreases the daily strains associated with work 

(job burnout), and how daily levels of emotional labor (the effortful control of emotions at work) 

further explains fluctuations in the REM-recovery relationship. I provide evidence for these 

hypotheses with an ESM field design, which captures REM (objectively and in-situ) and time-

lagged survey responses on a daily basis.  
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Figure 2.1. Theoretical Model (Study I) 

Theory and Hypotheses 

Sleep is a period of varying physiological activity entailing many restorative processes necessary 

for brain functioning (Hobson, 2005). Sleep is divided into two main types3: non-rapid eye 

movement sleep (NREM) and rapid eye movement (REM). NREM sleep is marked by reduced 

brain activity (compared to wakefulness), muscle relaxation; it regenerates the body, and appears 

to strengthen the immune system (Imeri & Opp, 2009). REM sleep, in contrast, is marked with 

increased brain activity (compared to NREM sleep and wakefulness) and muscular immobility, 

likely because most vivid dreams occur in REM sleep and the body is paralyzed to prevent 

individuals to physically enact those dreams (Goldstein & Walker, 2014). Therefore, sleep is not 

a homogeneous state; instead, each sleep state possesses a set of physiological and 

neurochemical mechanisms that contribute uniquely to the (physical and psychological) recovery 

process (Walker & Stickgold, 2006). 

3 In this study, I use the terms type and stage interchangeably to refer to what the neuroscience literature describes as the stages or 
modes of physiological changes in the brain that occur during sleep. 
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The sleep architecture consists of cycles through different phases of sleep in which 

NREM and REM sleep states alternate (McCarley, 2007)4. Dramatic changes in the brain 

(electrophysiology, neuro-chemistry and functional anatomy) accompany these sleep states, 

making them distinct from the waking brain, and dissociable from one another (Hobson & Pace-

Schott, 2002). NREM sleep is usually associated with reduced neuronal activity while REM 

sleep is associated with vivid dreaming and a high level of brain activity (McCarley, 2007). 

Individuals progress from the light stages to the deepest stages of NREM sleep before getting in 

REM sleep. This progression is repeated multiple times through the night to form a sleep cycle, 

which is punctuated by microwakes of responsiveness. Sleep cycles then repeat about every 90 

minutes, with about 30 of those 90 minutes in REM sleep (McCarley, 2007). The number of 

sleep cycles individuals go through every night vary on a daily basis, and sleep cycle varies in 

length and the occurrence of each sleep state in duration and occurrence varies daily. 

REM Sleep and Daily Recovery 

REM sleep is referred to as paradoxical sleep. It is paradoxical as it is the only type of 

sleep in which the brain is highly active (Walker & van der Helm, 2009), where most intense 

active dreams occur, and where most neural processes essential for resetting employees for the 

next day would transpire. I focus on the effects of REM sleep on recovery because of its unique 

feature where substantial reduction in levels of norepinephrine (also called noradrenaline)–

associated with arousal related processes in the brain and body–fall to concentrations below that 

of either NREM or the awake brain (Kametani & Kawamura, 1990; Marrosu et al., 1995; 

4 In general, adults spend about 5% of the total sleep time is Stage N1 (transitioning from wake to sleep); 50% Stage N2 (light 
sleep); and 20% is Stage N3 sleep (deep sleep). The remaining 25% is REM stage sleep (Iber, 2007; Pressman, 2002) 
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Ouyang, Hellman, Abel, & Thomas, 2004; Park, 2002; Shouse et al., 2000). REM sleep 

generates energetic resources as it increases employees’ sense of (psychological) recovery 

because it offers an active overnight resetting function by maintaining proper levels of 

norepinephrine within essential parts of the brain, namely the key brain stem, limbic, and 

prefrontal brain regions (Goldstein & Walker, 2014).  

Work-related activities require high effort investment on behalf of employees (Hockey, 

1997), and work demands throughout the day require alertness and readiness for action, which 

are important resources employees require at work. A central actor in this process is 

norepinephrine. Norepinephrine is a neurotransmitter5 generally responsible for mobilizing the 

brain and the body for action (Goldstein & Walker, 2014). In the brain, it is most prevalent 

during wakefulness and tends to increase in situations which require the most alert capacity to 

respond to situational demands. Norepinephrine increases arousal and alertness, promotes 

vigilance, enhances formation and retrieval of memory, and focuses attention, but it also 

increases restlessness and anxiety (Mitchell & Weinshenker, 2010). Consequently, 

dysfunctionally high levels of norepinephrine in the brain is associated with negative well-being 

and psychological impairments, including post-traumatic stress disorder and major depression 

(Goldstein & Walker, 2002). A defining neurochemical feature of REM sleep (compared to 

NREM or awakeness) is the lack of locus coeruleus (the part of the brain involved in responses 

to stress) firing and thus preventing the release of its principal neurochemical, norepinephrine 

(Ouyang et al., 2004; Park, 2002; Shouse et al., 2000). Neuroimaging studies reveal significant 

5 A chemical messenger that transmits signals from one nerve cell (neuron) to another target neuron, which plays a 
major role in shaping everyday life and functions (Lodish & Zipursky, 2000). 
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activity increases during REM sleep in various brain regions which are related to cognition and 

affect6 (Dang-Vu et al., 2010; Miyauchi, Misaki, Kan, Fukunaga, & Koike, 2009; Nofzinger, 

2005). 

Therefore, REM sleep serves as a physiologically regulated, restorative function of 

resource generation (Benington & Heller, 1994). It is a process of nightly recalibration which 

restores next-day psychological forces allowing employees to go through the demands of a 

workday. Given that work demands therefore evoke increases in norepinephrine, the latter 

mobilizes the brain and body to meet the demands on employees’ resources (Chrousos, 2009). 

When daily and repeated situations that require psychological arousal and alertness persist over 

time, it imposes sustained strain on the brain as a result of continuous norepinephrine release. 

This serves to steer away from maintaining, regenerating, and reproducing energetic resources, 

and toward systems that are required for active movement (Chrousos, 2009). Hence, for 

employees to feel refreshed and in a state of positive mood for the next day of work, they require 

the recalibration of norepinephrine in the brain, which occurs only during REM sleep. 

The near absence of norepinephrine concentration permeating the brain during REM 

sleep is potentially capable of restoring post-sleep waking levels of norepinephrine within the 

brain (Kametani & Kawamura, 1990; Mallick & Singh, 2011; Marrosu et al., 1995; Siegel & 

Rogawski, 1988). A lack of REM sleep increases central norepinephrine concentrations to levels 

that exceed those of the rested waking brain function (Mallick & Singh, 2011; Siegel & 

Rogawski, 1988). REM sleep may serve a noradrenergic “housekeeping” function, one that 

6 Be it subcortically (associated with motor and sensory functions), in the amygdala, striatum, and hippocampus, and cortically 
(involving sensory and cognitive functions), in the insula and medial prefrontal cortex (Pessoa, 2017). 
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reduces and thus restores concentrations of norepinephrine to baseline each day, allowing for 

optimal daily functioning (Mallick & Singh, 2011; Siegel & Rogawski, 1988). 

Therefore, on nights when employees obtain more REM sleep, they extend the 

continuous process of increasing their optimal psychological functioning ability (Dolcos, LaBar, 

& Cabeza, 2005). I conceptualize recovery as a state in which employees feel relaxed, recovered, 

and in a good mood (Sonnentag, Binneweis, & Mojza, 2012)7. The state of feeling energized and 

recovered is an affect-based assessment that attests to the success of the recovery and resource 

generation process (Halbesleben, Wheeler, & Paustian-Underdahl, 2013). Nights characterized 

by longer REM sleep thus restore employees’ energetic resources; employees are able to 

cognitively function and invest emotionally at work the next day. Conversely, on nights when 

employees receive less REM sleep, they limit the benefit of the resetting of the locus coeruleus, 

and thus have less (psychological) energy for the next workday. 

Hypothesis 1. On a daily basis, REM sleep is positively related to state recovery. 

Daily Recovery and Burnout 

The workplace is a demanding environment that requires most employees to regularly 

expend their focus, energy, and personal resources to perform their jobs (Meijman & Mulder, 

1998). Doing so effectively and in a way that does not take a toll on employees’ well-being 

requires higher amounts of energetic forces that enable them to invest in those daily demands. 

Such energetic forces are manifested on days when employees experience high levels of 

7 Although recovery has been conceptualized as both a process (specific end-of-day activities) or a state (Sonnentag, 2003), I 
focus on state recovery as employees can experience the same activity differently (Siemer, Mauss & Gross, 2007). Therefore, I 
examine the cognitive and emotional state that results from replenishing energetic resources. 
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psychological vigor, cognitive liveliness, and favorable emotional states which indicate that 

physical, cognitive, and emotional resources have been restored (Demerouti, Bakker, Sonnentag, 

& Fullagar, 2012). Days when employees are without these resources are often characterized by 

employees being in a state of exhaustion and disengagement toward their jobs, referred to as 

burnout (Sonnentag, Mojza, Demerouti, & Bakker, 2012). Daily degrees of burnout have 

negative implications for employees’ health, but also their ability to return to work the next day 

and face the demands of their organizations. Overall, feeling recovered and possessing high 

levels of energetic forces can reduce the sense of employees’ psychological fatigue, as well as a 

general disinterest in their jobs. 

Studies have demonstrated the importance of recovery on burnout, drawing on the job 

demands-resources model (Bakker, Demerouti, & Schaufeli, 2003; Demerouti, Bakker & 

Nachreiner, 2001), a derivative of the conservation of resources theory, to show that employees 

who experience burnout do not get the most of their off-job activities (Oerlemans & Bakker, 

2014). This idea is further cemented under the COR perspective, which prescribes that 

employees who are at risk of burnout have already lost most of their physical and cognitive 

resources to deal with high job demands (Bakker & Demerouti, 2007).  

Taken together, energetic forces are an essential set of resources that allow employees to 

achieve their goals. One such energetic force is recovery–the affective state in which individuals 

feel invigorated, and experience psychological strength. Cognitive liveliness, another energetic 

resource that employees require to go through their workday, refers to feeling alert, being 

creative, and thinking rapidly. When these forces aere lacking employees experience job 

burnout: the state of affective psychological and cognitive fatigue and general disinterest in one’s 

job (Shirom & Melamed, 2006). On days when employees experience states of high 
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psychological and cognitive liveliness such that they are restored to their optimal levels of 

energy, they are less likely to experience the affective state of depletion and general disinterest 

from work. Conversely, on days when employees lack the cognitive resources to deal with their 

jobs effectively, they are more likely to show diminished interest in their jobs and to invest in 

work’s individual stakeholders.  

Hypothesis 2. On a daily basis, state recovery is negatively associated with job burnout. 

The Moderating Roles of Daily Emotional Labor 

The conservation of resources theory suggests that restoring resources becomes more 

crucial for well-being when enduring resource loss (Bakker & Demerouti, 2007; Hobfoll, 2002, 

2011). One strategy that employees engage in to meet the expectation of their organizations is 

emotional labor, which involves exerting control over their emotions, to “create a publicly 

observable facial and bodily display” (Hochshild, 1983: 7). Emotional labor takes two particular 

forms: deep acting, the alteration of actual feelings to match required emotional display, and 

surface acting, displaying required emotions while keeping the inner emotion unchanged 

(Hochschild, 1983).  

Research on emotional labor suggests an important interface between recovery and deep 

acting (Trougakos, Beal, Green, & Weiss, 2008). Deep acting is a form of emotional labor where 

employees engage in effortful strategy to meet the explicit emotional display rules expected of 

their organization by matching them with their inner feelings (Diefendorff & Gosserand, 2003). 

It is a type of behavioral modulation involving suppression or amplification that affects 

employees’ stress related outcomes (Wagner, Barnes & Scott, 2014). This is because aligning 

one’s emotions with that of the organization increases the sense of authenticity employees feel, 
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which reduces the subsequent dissonance between their internal states and their behavior 

(Grandey & Sayre, 2019). Conversely, surface acting involves decoupling an employee’s 

emotion with that of the organization, thus further leading to negative consequences for the 

employee. It could be further detrimental for employees when they are not recovered because it 

is a depleting strategy that uses attentional and energy resources (Goldberg & Grandey, 2000), 

and this impacts their sense of fatigue and their job attitude. 

Because emotional labor is transient in nature (Chi & Grandey, 2019), its effects on how 

recovery reduces burnout would also vary on a daily basis. As such, adopting emotional labor 

strategies on days when recovery is high may differently affect employees’ attitude about their 

jobs as they alter how they display the emotions expected of their organizations, and resulting in 

differential degrees of burnout. From a COR perspective, both surface and deep acting consume 

resources (Totterdell & Holman, 2003). However, they differ in their predictions on potential 

resource gain vs resource loss that may fend off resource expenditure. Indeed, deep acting can 

result in resource gains such as positive social feedback (C�t�, 2005; C�t� & Morgan, 2002) and 

genuine affective experience (Brotheridge & Lee, 2002; Scott & Barnes, 2011). Therefore, 

engaging in this form of emotional labor may mitigate the resources invested in. Furthermore, 

since my theory is concerned with the role of emotional labor in the relation between state of 

recovery (provided by REM sleep) and job burnout, I can expect that deep acting will further 

enhance energy gained. Conversely, surface acting can lead to potential downstream loss, given 

that it relies on the inauthentic display of emotion that is likely to carve into the pool of energetic 

resources that employees experience on a specific day.  

Hence, I suggest that emotional labor would moderate the relationship between daily 

recovery on daily job burnout. Deep acting should thus further increase the negative relationship 
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between recovery and job burnout. It enhances the resource recovery process on job burnout, 

such that it matters more on days when employees have low levels of energetic resources from 

feeling recovered, they experience more job burnout. However, surface acting should diminish 

employees daily energetic resources such that recovery would lead to more job burnout. On days 

when employees are low on recovery, they experience lower levels of energetic forces to invest 

in their work and their coworkers. Therefore, on such days, when they engage in more surface 

acting, they are likely to experience more burnout because this amplifies to emotional dissonance 

between the emotions that they feel and the need to portray emotions associated with vigor and 

energy. Conversely, on days when employees have resources and they engage in high surface 

acting, this does not influence levels of burnout. This is because they have the energetic forces to 

stay psychologically, cognitively and emotionally engaged, and to be able to display the required 

expected emotional behavior regardless of whether it conflicts with their own internal emotions.  

Hypothesis 3a. On a daily basis, deep acting enhances the negative relationship between 

state recovery and job burnout, such that this effect is more negative on days when 

employees engage in high (vs. low) deep acting. 

Hypothesis 3b. On a daily basis, surface acting diminishes the negative relationship 

between state recovery and job burnout, such that this effect is less negative on days 

when employees engage in high (vs. low) surface acting. 

The Effect of REM Sleep on Job Burnout, and the Moderating Roles of Emotional Labor 

Taken together, the above arguments suggest a conditional-indirect effect whereby REM 

sleep reduces daily job burnout by restoring daily optimal neurocognitive energetic forces 

(Goldstein & Walker, 2014), as represented by daily state recovery. Additionally, engaging in 
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emotional labor predicts differential variability of this relationship. REM sleep is a unique state 

normally preceded by NREM sleep. It cannot be easily and behaviorally identified by another 

observer and often cannot be appreciated even by oneself, unless when one experiences a dream 

and remembers it even after waking (Mallick & Singh, 2011). REM sleep is essential for 

recovering lost resources, through its “housekeeping” function involving norepinephrine. 

Because it increases the daily state of recovery, this resource replenishment process thus 

subsequently decreases the chances that employees finish their days fatigued and with a sense of 

disparagement towards their job. Furthermore, this recovery process is accentuated on days when 

employees engage in deep acting strategies, which allow employees to meet the explicit 

emotional display rules expected of their organization but is attenuated when employees engage 

in surface acting which involve masking their true emotions.  

Hypothesis 4. On a daily basis, recovery mediates the relationship between REM sleep 

and job burnout, and these effects are (a) accentuated by deep acting such that high (vs. 

low) deep acting further reduces burnout, and (b) attenuated by surface acting such that 

high (vs. low) surface acting further enhances burnout. 

Method 

To test the above hypotheses, I adopted an experience sampling method (ESM) which 

allows me to examine the daily fluctuations of the REM sleep on daily recovery and daily 

burnout, as well as to test the role of daily emotional labor on these effects. I sent a recruitment 

e-mail to the employees of a Mauritius-based sub-Saharan subsidiary of a digital service

(customer service, telemarketing, copywriting) company. This email contained detailed 

information about the study, its procedures, and a link to an online sign-up survey (which 

contained the informed consent form) followed by an invitation to join a briefing session on the 
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last business day before the start of the study. Ninety employees signed up for the study and 

eighty-five attended the briefing session. At the briefing session, I distributed a packet, which 

contained the research instruments for study. 

To capture the nightly variations in sleep states, I needed an unobtrusive procedure to 

capture employees’ sleep as it occurs in their natural home environments and over longer periods 

(spanning across ten workdays). The most appropriate solution for the research question thus 

invited the use of actigraphy, a non-invasive method of monitoring human activity. Actigraphy is 

an established method of assessing sleep parameters in adults (Ancoli-Israel, Cole, Alessi, 

Chambers, Moorcroft, & Pollak, 2003). These wrist-watch-like devices contain sensitive three-

dimensional accelerometers that provide information for pattern classification algorithm to map 

the measured signals to sleep patterns (Beattie et al., 2017)8. 

I used Fitbit Charge 3, a consumer-grade wearable device that identifies NREM-REM 

sleep to a degree comparable to polysomnographic methods (de Zambotti, Goldstone, Claudatos, 

Colrain, & Baker, 2018). The participants wore the devices before going to bed. When the 

participant has not moved for an hour, the algorithm assumes that they are asleep and relies on 

nighttime heart rate variability and movement patterns (Massaro & Pecchia, 2019), which 

fluctuate as one moves from different sleep states (Penzel et al., 2003). Additional information 

such as length of time of movement are also indicative of sleeping behavior. It reports the 

duration of each sleep type over the course of a night, as well as the number of occurrences of 

these stages. Similar to polysomnographic approach, I draw on information collected about the 

8 Although polysomnography (capturing brain waves, oxygen levels, heart rate, breathing, and leg movement) is seen as the gold 
standard in the sleep and medical sciences to measure sleep states, actigraphy provides comparably reasonable estimations 
(Beattie et al., 2017a; Beattie et al., 2017b).  



21 

participants at 30 seconds intervals. Taken together, the proximal nature (in place and time) of 

the measurement provides for ecological validity while allowing us to capture sleep behaviorally 

and limiting the measurement acting as an unintended intervention in this study. 

During their workdays, the participants responded to two daily surveys on the mobile 

application ExpiWell. Time 1 survey was available between 10AM and 2PM and contained 

measures of the mediator, moderators, as well as control variables. Time 2 survey was available 

between 4:30PM and 8:30PM and contained the measures of the dependent variable. The final 

number of participants responded to at least three full days of surveys and wore the actigraphic 

watch on those nights’ preceding the matched survey responses. This resulted in a final sample 

of 71 individuals who provided 351 survey responses out of a possible 710 (49% response rate). 

The average age of the participants was 27.7 years (SD = 5.42), they were predominantly women 

(60.3%; N = 73) and were mostly of African descent (60%), followed by people of Indian 

descent (22.5%). Most of them had an undergraduate degree (30.1%) or some post-secondary 

education (19.2%), or high-school education (23.3%). They had been working at the firm for an 

average of 4.31 years (SD = 4.0) and have had gainful employed for an average of 8.15 years 

(SD = 5.29). 

Measures 

 REM sleep. In actigraphy, REM sleep is characterized by an increase in heart rate 

variability, along with the absence of bodily activity as the muscles below the neck become 

inactive to avoid acting out dreams (Fang et al., 2008). During REM sleep, heart rate increases 

again from that of NREM sleep to show high variability which may exceed that observed during 

quiet wakefulness (Zemaityte et al., 1986). The Fitbit devices captured these changes and logged 

them in the Fitbit application programming interface (API) which was scraped using Fitabase 
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(Fitbit, 2019). Consistent with previous literature on sleep in the organizational literature, REM 

sleep is expressed as its duration in hours; higher (lower) scores on REM sleep indicate more 

(less) time spent in REM on a specific night.  

Recovery. Participants reported the extent to which they feel refreshed and recuperated 

from previous experiences by indicating their agreement (1 = “Strongly disagree” to 5 = 

“Strongly agree”) to a three-item measure from Sonnentag (2003). These items were “Today I 

feel relaxed”; “Today I feel recovered”; and “Today I feel in a good mood”. Coefficient alpha 

across the days was .83. 

Burnout. Participants indicated how they felt at the end of their workday by responding 

to the Shirom Melamed Burnout Inventory (2006). They indicated their agreement (1 = 

“Strongly disagree” to 5 = “Strongly agree”) to a three-item measure. These items were “Today, 

I have no energy for going to work the next day”, “Today, I feel I am not thinking clearly”; and 

“Today, I feel I am not capable of investing emotionally in coworkers and customers.” 

Coefficient alpha across the days was .74. 

Emotional labor. Daily emotional labor was assessed with the six-item measure by 

Brotheridge and Lee (2003), where participants were asked to rate the extent to which they 

performed certain behaviors to be effective at your job (1 = “Not at all” to 5 = “Extremely”). It 

consisted of three items for surface acting with an example being “Today, I resist expressing my 

true feelings” (α = .76), and three items for deep acting with an example being is “Today, I try to 

actually experience emotions that I must show” (α = .81).  

Control variables. NREM sleep. To rule out the possibility that the hypothesized effects 

are driven by NREM sleep, I estimated the models by holding constant the amount of time spent 

in this sleep state. In contrast to REM sleep, NREM sleep is associated with a decrease an 
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individual’s mean heart-rate from wakefulness to light NREM sleep and further within deep 

NREM sleep. I report the effects of light NREM sleep, and that of deep NREM sleep (also 

known as slow wave sleep). Higher (lower) scores on NREM sleep indicate more (less) hours 

spent in NREM.  

Insomnia. The subjective assessment of the difficulty of falling asleep and staying asleep 

has been shown to have significant effects on employee behavior (Barnes, 2012; Harvey, 

Stinson, Whitaker, Moskovitz, & Virk, 2008; Scott & Judge, 2006). Furthermore, daily insomnia 

may affect how much resources employees have for the next day. It is possible that the effects 

are driven by daily insomnia increases resource conditions (e.g., Barnes et al., 2015; Barnes, 

Schaubroeck, Huth, & Ghumman, 2011; Lanaj et al., 2014). Therefore, I measured insomnia 

with the 3-item measure from Scott and Judge (2006). These items were: “Last night, I had 

trouble falling asleep”; Last night, I had trouble staying asleep”; Last night, I woke up several 

times” (α = .87). 

Sleep quantity. It is possible that these effects are driven by the total number of hours 

spent asleep. Because low subjective sleep quantity is known to negatively impact human 

functioning, it is possible that sleep quantity drives the recovery effect (Barnes et al., 2015). 

Furthermore, given that the time spent in a sleep tends to covary with total sleep time, it is 

possible that the effects on burnout depend on sleep quantity.  

Lagged effect of the mediator. Given the autoregressive nature of the correlations in 

repeated observations, it is possible that the effects are driven by a spillover of the previous day’s 

positive recovery. Following recommendations of Beal (2015), I controlled for the lagged criteria 

(i.e., previous day recovery) in predicting each outcome in the respective models. Doing so 

allows us to interpret the results as a change in the level of each construct from the previous day 
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(Johnson, Lanaj & Barnes, 2014; Scott & Barnes, 2011). I specified the influences of control 

variables as fixed effects because the theory is not interested in between-individual variation in 

these effects (Illies et al., 2017; Luksyte, Avery, & Yeo, 2015; Wang et al., 2013). 

Analytic Approach 

As the model is interested in day specific effect of the variables (pure within-individual 

relationships), I centered all predictors within a person’s mean (centering within cluster: Enders 

& Tofighi, 2007) to remove the confounding effect of between-person variance9. In doing so, all 

forms of between-person differences (e.g., demographics, personality, response tendencies, 

social desirability) are effectively controlled for because they cannot correlate with predictors 

that have been person-mean centered (Gabriel et al., 2019). Variable centering in multilevel 

modeling can impact parameter estimates and subsequent interpretation of results (Enders & 

Tofighi, 2007). As such, a Level-1 (within-individual, daily level) predictor’s fixed effect is thus 

interpreted as the average within-individual increase/decrease on the outcome variable uniquely 

associated with that predictor, while the intercept remains zero. 

Given the nature the data where daily observations are nested within participants, I used 

Pinheiro and Bates’ (2000) R-package nlme to test the hypotheses.  I tested the direct effects of 

REM sleep on the mediator (i.e., Hypothesis 1), the mediator on the DV (i.e., Hypothesis 2), and 

the moderating effect of emotional labor (i.e., Hypotheses 3) by using random coefficient 

modelling (RCM; Raudenbush & Bryk, 2002). The conditional-indirect effects (Hypotheses 4) 

were tested using Tofighi and MacKinnon’s (2011) RMediation package. RMediation relaxes the 

9 Inclusion of between-individual variance in estimation can conflate within-individual effects and bias estimates 
(Preacher, Zyphur, & Zhang, 2010; Zhang, Zyphur, & Preacher, 2009). 
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assumption of normality of distribution and computes asymmetric confidence intervals around 

the indirect effect to account for the potentially skewed sampling distribution of the product10. 

This method is recommended for testing mediation effects in nested data (Becker & Curhan, 

2018; Zhang et al., 2009). To test the significance of the indirect effects of the Level-1 variables 

(1-1-1 model; Zhang et al., 2009), I conducted Monte Carlo simulations with 20,000 replications 

and computed 95% confidence intervals (Bauer et al., 2006). This procedure reflects the 

asymmetric nature of the sampling distribution of an indirect effect in multilevel models (Bauer 

et al., 2006; Preacher & Selig, 2010, 2012). Similarly, to estimate the conditional indirect effects, 

I tested the above-described indirect effects at higher (+1 SD) and lower (-1 SD) levels of 

emotional labor (Bauer et al., 2006). 

Results 

To determine whether there was sufficient within-individual variance to be predicted in the 

variables of interest, I decomposed the variance at the between-individual and within-individual 

level by examining null models (regression with no predictors). Table 2.1 presents the proportion 

of variance at each level and shows that the percentage of within-individual variance ranged 

from 41% (for deep acting acting) to 81% (for deep NREM sleep), indicating there was 

considerable within-individual variance all variables. Given the substantial amount of within-

person variance, these results confirm the daily approach, more specifically that sleep states vary 

more from one night to the next, than between persons. 

10 The other method used to test mediation is the Sobel (1982) test. However, this approach assumes normal 
distribution for the ab product, an oftentimes violated assumption (MacKinnon, Lockwood, Hoffman, West, & 
Sheets, 2002).  
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Table 2.1. Descriptive Statistics (Means, Standard Deviations, Cronbach Alphas), 
Correlations and Variance decomposition among Study Variables (Study I)

Variable M SD 1 2 3 4 5 6 7 8 9 
1. Sleep
quantity 6.29 .06 -.28*** .51*** .46***  .49***   .04 -.10*** -.19***  .11** 

2. Insomnia 3.47 .03 -.30*** (.71) -.20*** -.24*** -.17*** -.39***  .26***  .20*** .31*** 
3. NREM
Light sleep 3.63 .04 .56*** -.14** .26***  .26***   .08* -.01   .00 .13*** 
4. NREM
Deep sleep 1.22 .02 .41***  -.08 .23***   .54**   .06 -.04  -.03  .00 

5. REM sleep 1.35 .02 .45***  -.08 .34*** .47***   .03 -.04 -.12***  .07* 

6. Recovery 3.33 .04 .17***  -.26***    .09  .03   .08  (.83) -.15***  -.03 -.43*** 
7. Surface
acting 1.82 .04  -.06   .13**   -.02  .05   .04 -.15*** (.76) .82*** .48*** 

8. Deep acting 1.86 .04  -.05   .12**   -.05 -.08  -.07  -.03  .30***  (.81) .24*** 

9. Job burnout 2.43 .04 -.10*   .16***   -.05 -.11*  -.09  -.14**  .12*    .07 (.74) 
Within-individual variance 

(ρ2)  
1.65 0.59 2509.

91 
456.5

2 
714.7

5 0.45 0.47 0.41 0.19 

Between-individual variance 
(τ00) 0.46 0.46 0.46 826.3

8 
104.9

2 
320.9

4 0.49 0.56 0.59 

Within-individual variance 
(%) 78% 56% 75% 81% 69% 48% 45% 41% 28% 

Note: Means and SDs refer to raw data. 
 Correlations below the diagonal are within-person, and above the diagonal are between-person 
 (all Level 1 variables were aggregated to individual means at Level 2). 
 Cronbach alpha measures of internal reliability are bolded in parentheses. 
 ρ2 = within-individual variance in the dependent variable. 
 τ00 = between-individual variance in the dependent variable. 
 Percentage of variability within-individual was computed as ρ2/(ρ2 + τ00). 
* p ≤ .05, **p ≤ .01, *** p ≤ .001

 Given that all survey items loaded significantly on their corresponding factor in an 

exploratory factor analysis (p < .001), I conducted a confirmatory factor analysis to demonstrate 

the distinctiveness of the latent variables in this study11. The results of this test confirmed that the 

four-factor model fits the data well: 2 (48) = 98.43 (p < .001), CFI = .98, NFI = .96, TLI = .97, 

RMSEA = .03 (LLCI = .02, ULCI = .04). This solution fits the data better than any combinations 

11 Given that the latent variables in the model are all at the within-person level, I conducted the factor analysis at the singular 
level (Dyer, Hanges & Hall, 2005). 
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of two- or three-factor model 567.600 ≤ 2 (df = 51) ≤ 844.880, or of a one-factor model 2 (df = 

54) = 1446.18. These results point to the dimensionality and discriminant validity of my

measures and confirm the fit of my theoretical model to the data. 

Table 2.1 presents the descriptive statistics of the variables in the model. At the within-

individual level, sleep duration is negatively associated with job burnout, r = .11, p ≤ .05. 

Consistent with the literature, surface acting is negatively associated with recovery, r = -.15, p ≤ 

.001, and positively associated with job burnout, r = .11, p ≤ .05, while deep acting has no 

statistically significant correlation to either.  

Table 2.2 presents the results of the multilevel model estimating the tests of hypotheses 1 

through 3. Hypothesis 1 suggested that REM sleep is positively associated to daily levels of state 

recovery. The results in Block 3a of Table 2.2 indicate that the direct effect of REM sleep on 

recovery is positive and significant (γ = .23, SE = .09)12, supporting Hypothesis 1. 

12 I ran the same model without control variables and the results were similar. 
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Variable 

Outcome 
Recovery (Mediator) 

Outcome 
Burnout (DV) 

Control
s excl. 

Controls incl. Controls excl. Controls incl. 

Block 
1a 

Block 
2a 

Block 
1b 

Block 
2b 

Block 
3b 

Block 
1c 

Block 
2c 

Block 
3c 

Block 
4c 

Constant .01 .02 .01 -.01 -.01 -.02 -.05 -.05 -.04 -.04 
(.03) (.03) (.03) (.03) (.03) (.03) (.04) (.04) (.04) (.04) 

Sleep quantity .03 .01 -.08* -.08† -.07 -.07 
(.04) (.04) (.05) (.04) (.05) (.05) 

Insomnia -.13* -.13** .05 0.03 .01 .01 
(.05) (.05) (.07) (.07) (.07) (.07) 

Recovery 
(D-1) .08 .08 -.08 -.06 -.04 -.06 

(.05) (.05) (.07) (.07) (.07) (.07) 
Light NREM 
sleep .04 .03 .011 .11† .11† .10 

(.05) (.05) (.06) (.07) (.07) (.07) 
Deep NREM 
sleep -.02 -.11 -.13 -.14 -.19 -.21 

(.11) (.11) (.14) (.14) (.14) (.14) 

REM sleep .13* .23* -.02 .02 .03 .05 
(.07) (.09) (.12) (.12) (0.12) (.12) 

Recovery -.15** -.11* -.13** -.16* -.13† -.15* 
(.05) (.05) (0.05) (.07) (.07) (.08) 

Surface acting .17** .17** .21* .22* 
(.06) (.06) (.09) (.09) 

Deep acting -.02 -.02 -.15† -.13 
(.06) (.06) (.08) (.08) 

Recovery * 
Surface acting  -.03 .09 

(.09) (.18) 
Recovery * 
Deep acting -.21* -.32* 

(.10) (.17) 
Log 
Likelihood -320.96 -228.42 -226.74 -460.13 -458.34 -455.51 -223.33 -222.78 -222.86 -222.44

AIC 649.93 472.85 471.47 928.26 928.68 927.03 464.66 465.55 469.71 472.87

BIC 665.73 501.92 504.15 944.95 953.68 960.33 495.56 499.85 510.76 520.63

Note: † p ≤.10; * p ≤.05; **p ≤.01; *** p ≤ .001 

Table 2.2. Test of Hypothesized Effects (Study I)
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Hypothesis 2 suggested that daily recovery reduces daily job burnout. As seen in Table 

2.2, Block 2c the results indicate a direct negative effect that is statistically significant (γ = -.16, 

SE = .07), thus supporting Hypothesis 2. 

Hypothesis 3a suggested that daily deep acting moderates the negative relationship 

between daily recovery and job burnout, such that this effect is more negative when daily deep 

acting is high (vs. low). As shown in Model 3 of Block 4d, the results indicate that a significant 

moderation effect emerges (γ = -.32, SE =.16). Following Cohen, Cohen, West & Aiken’s (2003) 

recommendation, I plot this interaction effect (one SD above and below the mean), and I conduct 

a simple slopes analysis following Preacher, Curran and Bauer (2006). Figure 2.2 illustrates how 

on days when employees engage in high levels (+1 SD) of deep acting, the negative relationship 

between daily recovery and job burnout is stronger (simple slope = -.34, t = -3.00, p = .003) than 

when deep acting is low (-1 SD) (simple slope = -.03, t = -.33, p = .74). Therefore, Hypothesis 3a 

was supported. 

Hypothesis 3b suggested that daily surface acting moderates the negative relationship 

between daily recovery and job burnout, such that this effect is less negative when daily surface 

acting is high (vs. low). As shown in Block 4c of Table 2.2, the results indicate that this 

interaction effect is not statistically significant (γ = -.09, SE = .17). Thus, Hypothesis 3b did not 

receive support. 



30 

Figure 2.2. The Interactive Effect of Recovery and Deep Acting on Job Burnout 

Hypothesis 4a posited that the negative indirect relationship between daily REM sleep, 

and subsequent daily job burnout would be stronger on days when employees engage in higher 

(vs. lower) deep acting. To test this conditional-indirect effect, I followed Bauer et al. (2006) and 

estimated the indirect effect of daily REM sleep on daily job burnout via daily recovery at higher 

(+1 SD) and lower levels (-1 SD) of daily deep acting. The indirect effect of REM sleep was -.08 

at a 95% confidence interval [-.158, -.020] on days when deep acting was high, whereas the 

indirect effect crossed the line of zero [-.050, .031] on days when deep acting was low. Taken 

together, Hypothesis 4a was supported, with the results revealing an indirect effect of REM sleep 

on daily job burnout via daily recovery only for on days when employees do not engage in 

relatively low deep acting. Given that Hypothesis 4b was contingent on the significance of 
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Hypothesis 3b, I did not observe a conditional indirect effect with daily surface acting, thus no 

support for Hypothesis 4b. 

Discussion 

The point of departure in this study was that sleep is an important phenomenon that has 

duel facets (REM vs NREM), where REM sleep is a critical sleep state that reduces the strain 

reaction resulting from the accumulation of daily demands of work. I wanted to better expand 

our understanding of this ubiquitous behavior that makes up about a third of employees’ lives to 

advance our theories of how employees build and maintain energetic resources for daily 

interactions with their organization.  

This study suggests that REM sleep plays a central part in providing employees with 

energetic forces, a resource central to a daily sense of recovery, which is important in preventing 

daily emotional fatigue and negative apprehension toward their jobs. Within the realm of 

creation and maintenance of resources, I also investigate the boundary condition of daily 

emotional labor where employees manage their displayed and actual emotions with 

organizational expectations. 

Although this study does not find support for the mitigating role of daily surface acting 

between recovery and burnout, I found daily deep acting–an important and prevalent resource-

conservation strategy of employees–to enhance the effect of REM sleep on burnout such that 

high deep acting further reduces burnout. I also find that the effect of daily deep acting is central 

when employees gain more REM sleep; they tend to finish their days with lower levels of 

burnout than on days when they engage in higher levels of deep acting. Conversely, when 

employees engage in lower levels of deep acting, it seems to nullify the effect between REM 

sleep in predicting daily job burnout. 
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Theoretical contribution 

This study has implications for research on the factors that decrease job burnout. Given 

that much research on the topic has largely focused on organizational interventions to reduce this 

deleterious effect of work (Crawford, Rich & LePine, 2010; Toker & Biron, 2012), I focus on the 

daily and recurrent behaviors and attitudes that may help employees. I add to this research by 

identifying a proximal antecedent that decreases job burnout and by identifying the underlying 

mechanism through which REM sleep decreases an employee’s fatigue and cynicism towards 

their job. My theoretical model suggests that burnout can be reduced on days when employees 

are in a state of relaxation, recovery and positive affect in the morning. Given that such energetic 

forces can be replete through multiple paths (Sonnentag & Zijlstra, 2006; Liao, 2007), research 

now has a new lens to examine the effects of individual and organization factors that affect this 

state of recovery. For example, researchers have long examined the relationship between non-

work activities and burnout, and this study suggests that state recovery have an underlying 

influence in these effects. 

A lack of knowledge exists regarding the relationship between employee sleep and 

employee health, as well as other outcomes (Litwiller, Snyder, Taylor, & Steele, 2017). This 

study departs from the extant view of sleep in the organizational literature that sleep (passively) 

increases self-regulation, and instead suggests that processing during sleep, and particularly 

REM sleep is responsible for replenishing daily resources that allow employees to tackle the next 

day at work. While the importance of abiding to the prescribed eight hours of nightly sleep has 

been demonstrated (Pilcher, Ginter, & Sadowsky, 1997) and shown that insomnia affect how 

people behave at work, a large unknown question remains about the underlying processes 

involved in the process of sleep. 



33 

The literature on sleep and organizational behavior may have been limited empirically by 

how they relied on subjective assessments of a widely unconscious behavior, and theoretically by 

building their models on the assumption that sleep is a homogeneous phenomenon. By further 

integrating the neuroscience literature on sleep to theories of organizations, I have a more 

nuanced understanding of the processes of sleep at play. In doing so, I challenge an underlying 

assumption that sleep is a process of widely reduced cognitive activity through which employees 

“switch off” for multiple hours. Instead, I reconcile the views of sleep in organizational literature 

with that of the neuroscience literature, for a common understanding of how sleep is not simply 

the passive result of diminished waking but should be regarded as a reorganization of neuronal 

activity rather than a cessation of activity (Hobson, 2005). 

Furthermore, by capturing sleep behaviorally, I acknowledge a fact that has been widely 

known in other literatures: sleep is a behavior that employees themselves cannot directly attest to 

in-situ. Therefore, this study highlights the benefits of approaching sleep as a behavior. Although 

employees can retroactively assess how long they slept, the amount of time spent in one sleep 

mode or another is not readily identifiable by employees. These results suggest that holding 

constant the amount of time spent asleep, the positive effects of sleep in reducing burnout maybe 

attributed to REM sleep.  

By approaching sleep as a bimodal process, I put to test the prevalent assumption that 

brain inactivity–which pervades REM–is at the center of the recovery process. This study shows 

that NREM does not explain much statistical variance in the effects on daily job attitude. By 

demonstrating effects of REM sleep, I provide an explanation for how when the brain is highly 

active during this process of cessation of activity, employees tend to replenish their energetic 

forces and tend to experience less burnout. 
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Consequently, this study has implications for other literatures in the organizational 

sciences. Given that REM sleep affects emotional and affective behaviors, it is possible that such 

sleep has implications for interpersonal interactions at the workplace. As some studies have 

started to demonstrate the dyadic effect of sleep in supervisor-employee relationships (Barnes et 

al., 2015), this invites us to further understand how REM sleep predict relational psychological 

processes. The effects of poor sleep quality appear to influence not only poor sleepers, but those 

they interact with as well—people experience deficits in empathic accuracy whether they or their 

partners are poorly rested (Gordon & Chen, 2014). For instance, REM sleep may play a role in 

emotional identification. It is possible that it is REM sleeps that contributes to why 

employees perceive leaders as less charismatic (an important characteristic for effective 

leadership) compared to well-rested counterparts (Barnes, Guarana, Nauman, & Kong, 2016).  

Indeed, studies have demonstrated how REM sleeps allows individuals to be better at 

discerning emotional cues in identifying a threat (Goldstein & Walker, 2014; Walker & van der 

Helm, 2009). Therefore, it is possible that REM sleep may lower the necessity of individuals to 

use mental shortcut such as stereotypes. Indeed, REM deprived individuals are less accurate at 

judging other people’s expressions, quicker to rely on stereotypes (Gordon et al., 2017; Walker 

& Stickgold, 2006), thus more likely to make managerially inappropriate decision. Additionally, 

given that sleep also plays a role in how partners interact, REM sleep may have strong 

implications for the experience of work-life conflict. People report sleeping worse after 

experiencing romantic conflict (Hicks & Diamond, 2011), and conversely, poor sleep quality is 

associated with greater conflict the following day (Gordon & Chen, 2014). Since research on 

sleep has for the most part separated sleep from the social context in which it occurs (Gordon, 
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Mendes, & Prather, 2017), the organizational literature would present an ideal avenue to make a 

broader and impactful contribution to the study of this ubiquitous behavior. 

Individuals who have more REM sleep may be more likely to distinguish between in-

group and out-group. REM sleep affects amygdala activation and reduced activity in the 

prefrontal cortex (a brain region known for regulating emotional responses) when observing 

emotional faces (Yoo, Gujar, Hu, Jolesz, & Walker, 2007). Given clinical evidence that 

melatonin intake increases REM sleep (Kunz et al., 2014), this study opens the opportunity to 

examine the role of such interventions on organizational behavior. Taken together, integrating 

the role of REM sleep in the particular social context of work can have wide implications for 

how we understand interpersonal interactions in organizations. 

This study also has implications for COR theory (Hobfoll, 1989, 2001) which argues that 

two resources processes are at play in employees’ lives: resource acquisition and resource 

conservation. While much research has been devoted on how employees conserve resources in 

the face of stressors, less is known about how employees acquire new resources to achieve goals 

(Halbesleben et al., 2014). By demonstrating that sleep, more specifically REM sleep, builds 

energetic resources, I contribute to this framework by pointing to how employees may build 

resources. Furthermore, this study joins the literature examining emotional labor from a 

conservation perspective by providing evidence of when deep acting enhances existing resources 

(Huang, Chiaburu, Zhang, Li & Grandey, 2015). Taken together, this study joins the growing 

literature that aims at improving our understanding of how individuals allocate and conserve 

resources in the context of resource gains (Hobfoll, Halbesleben, Neveu, & Westman, 2018). 
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A primary feature of this study is that the participants involved in the data collection 

effort are from a single organization. A potential limitation of this approach is the possibility 

that the hypothesized effects may not emerge at the same extent across multiple organizations. 

Furthermore, it may be argued that the experience of burnout may be higher in organizations 

involved in customer service as is the case in this study. Conversely, the advantage of this 

approach restricts the effect of firm on the daily behaviors and attitude in this study. By 

restricting the sample to one firm, I was able to rule out firm-related variances that may 

confound the effects of REM sleep on recovery and subsequent burnout. Given that I 

individually mean-centered the predictors, I control for person-level variance that may reflect 

differences in organizational climates, and norms of behavior as well. 

Furthermore, an interesting attribute of this study is the nuances suggested about sleep. 

As previously outlined, sleep states vary by duration and number of occurrences within a night; 

they also vary from one day to another. A limitation of this study is the level of analysis which 

restricts my ability to capture the different nuances that may emerge on each sleep stage. For 

example, the length of the first REM sleep have been shown to have important implications for 

individual cognition and behavior (Wehrle et al., 2007). Therefore, this study may be limited in 

the fact that to account for the differences of REM sleep within a night. Conversely, this 

approach is most suited for this study as I was interested in the predicting the daily variations in 

recovery, subsequent burnout, as well as the daily emotional strategies that employees engage 

in. Future research may also expand the scope of this study by modeling sleep at three levels: 

within-day, within-person, and between-person.  
Finally, a central feature of this investigation is that I measure sleep behaviorally. The 

advantages of doing so using actigraphy allows us to capture this behavior in-situ and in a way 

Limitations, Strengths and Future Research 



37 

that is minimally invasive. However, it is possible that employees wearing the actigraph allowed 

them to obtain previously unknown information about their sleep affected their sleeping 

behaviors. In other words, it is possible that some participants may have experienced a ‘first 

night effect’ (Agnew, Webb & Williams, 1966) where they had trouble sleeping because of the 

actigraph, or a ‘reverse first night effect’ (Hauri & Olmstead, 1989) where they sleep better on 

the first and subsequent nights. Nevertheless, I expect that the possibility of experiencing those 

effects to be randomly distributed among a population and in this sample. Therefore, by 

individually mean-centered the predictors I hope to have minimized the concern for this 

confound in this study. Future research may thus want to investigate the effects of employees 

having access to daily information on their sleep, and the extent to which it acts as an 

intervention that promotes or hinders sleep.  

Practical Implications  

This study has implications for the practice of management. Given the prevalence of 

sleep deprivation in organizations, this study demonstrates how nightly sleep that sacrifice REM 

sleep may have detrimental effects for employee attitude toward their jobs. Despite the effect 

REM sleep is shown to have on daily job burnout may be arguably relatively small, the potential 

it may have over time may result in larger aggregate effect. Therefore, this underlines the 

importance for organizations to adopt strategies that minimize sleep loss. This study joins the 

broader literature which shows that sleep deprivation is detrimental for organizations (Barnes, 

2012). Particularly, this study supplements this set of recommendation by showing that 

extending a night’s sleep is central because REM sleep is predominant during the latter phase of 

a night.  
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 The results of this study also have implications for shift work. Most organizations 

working around the clock often allow their employees to take multiple naps as a way to respite 

from work. The rationale being that multiple naps accumulates to the recommended eight hours 

of daily sleep. This study indicates that because REM sleep tends to occur more in the second 

phase of sleep, sleep employees may experience more job burnout on days when employees 

obtain less than average REM sleep. In other words, although employees may be given the 

opportunity to sleep multiple times does not replace a complete recommended eight hours of 

sleep because of the inability to enter into REM sleep. Therefore, managers may want to focus 

on ensuring employees, particularly those working at night, are able to have eight hours of sleep 

to garner the benefits of REM sleep. 

The findings in this study also suggest that informing employees about their nature of 

their sleep may be helpful in devising managerial actions for organizations and allow employees 

to better structure their lives. Organizations may create wellness days where they invite their 

employees to complete a challenge of improving their sleep, and by targeting more REM sleep, 

companies can overall decrease the chances that their employees experience higher degrees of 

job burnout. Therefore, organizations can adopt firm-wide policies and activities that help 

increase the overall attitude toward employees’ job and the overall organization, but also to 

empower employees in crafting more positive daily work experiences.  

Conclusion 

I endeavored to understand REM sleep, a unique type of sleep associated with heightened 

brain activity, and its influence on how employees experience strain from the demands of work. 

By approaching sleep as a complex and multifaceted behavior, this study sheds light on the 
importance of integrating our knowledge of sleep in the organizational literature. Therefore, a 
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static, simplified approach to sleep, while helpful, may be insufficient in explaining and 

influencing daily job burnout in employees. Thus, a theoretical and empirically valid account of 

employee behavior at work will benefit from focusing on the dynamic processes of sleep states. 
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CHAPTER 3 

HOW REM SLEEP PROMOTES MULTI-GOAL ACHIEVEMENT: 

A MULTI-LEVEL INVESTIGATION 

Scholars have only recently started to investigate the work-relevant aspects of sleep. 

Sleep is defined here as the state of (reversible) immobility consisting of greatly diminished 

physical responsiveness (Siegel, 2005), allowing for reorganization of neural activity (Hobson, 

2005), and is critical as it makes up a third of individuals’ lives including those of employees. 

Research on sleep and work has thus far described how “foundational effects” (Barnes, Miller & 

Bostock, 2017) have downstream singular effects on work-relevant outcomes. These effects 

include increased negative affect at work (e.g., Scott & Judge, 2006; Sonnentag, Binnewies, & 

Mojza, 2008), reduced self-control (e.g., Barber, Barnes, & Carlson, 2013; Barnes, Lucianetti, 

Bhave, & Christian, 2015; Barnes, Schaubroeck, Huth, & Ghumman, 2011; Christian & Ellis, 

2011) and decreased job satisfaction (Barnes, Ghumman, & Scott, 2013; Scott & Judge, 2006), 

among others. Hence, sleep is considered an important organizational phenomenon (Christian & 

Ellis, 2011), that has noteworthy organizational foundational implications. 

Beyond those singular effects, employees need to juggle multiple goals at work. They are 

presented with various social and organizational aspects of the job that require resources to 

achieve (often competing) outcomes in the face of restricted time and resources. Employees thus 

have limited time to engage in behaviors that are valuable to them and to their organizations 

(Vancouver, Weinhardt & Schmidt, 2010). This points to an important omission in the 

organizational literature on sleep; while we know how increased sleep provides some singular 

benefits to employees and their organizations, less is known about how and why it may help 
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employees engage in both in-role and extra-role behaviors. Because identifying what allows 

employees to do so is central in both theory and in practice, I ask the question ‘how does sleep 

allow employees to engage in both in-role and extra-role in their workdays?’ 

To answer this question, I draw on the tenets of the conservation of resource theory to 

argue that the dimension of rapid eye movement (REM) sleep is associated with multiple goal 

completion. REM sleep is a unique state of sleep which helps generate self-referential thought, a 

key resource that help employees manage other resources thus resulting in heightened self-view. 

Because employees have more confidence in their abilities, they are better able to allocate their 

resource to the pursuit of multiple goals, both in terms of in-role and extra-role work behaviors. 

Given that the interface between leader and employee has important implication for how 

employees’ abilities to allocate their resources (Manzoni & Barsoux, 2002), I further specify the 

above relationship by examining the individual differences which act as a boundary condition. I 

demonstrate that the relationship between REM sleep and performance behaviors is especially 

salient for employees who experience low leader-member exchange (LMX) tend to be more 

resource constrained (Schriesheim, Castro & Cogliser, 1999) compared to their counterparts in 

higher quality dyads. I test these assertions with a multi-level, experience sampling design 

integrating where I capture sleep duration and sleep states objectively, and capture employees’ 

attitude and behavior twice a day for two working weeks. 

This study contributes to the literature in two primary ways. First, it makes a contribution 

to the literature on sleep by proposing that a single unique dimension of sleep may be associated 

with multiple goal completion. Doing so expands our understanding of how distinct differences 

in sleep may be relevant for how employees behave at work. Second, it contributes to the 

literature on the conservation of resources theory by demonstrating how multiple resources 
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interact and how goal attainment changes along with the value of resources (Halbesleben, 

Neuveu, Paustian-Underdahl & Westman, 2014). It adds to this literature by demonstrating how 

sleep, and particularly REM sleep, is an antecendent to how key resources, thus influencing the 

type of resources employees can draw upon as they pursue multiple goals. Figure 3.1 illustrates 

the theoretical model surrounding these contributions, which I detail in the following sections. 

Figure 3.1. Theoretical model (Study II) 

Theory and Hypotheses 

The conservation of resource (COR) perspective is dynamic a theory of resources and 

motivation; where objects, states, and conditions that employees value (personal resources) 

influence the reasons one has for acting or behaving in a particular way (Halbesleben et al., 

2014; Hobfoll, 1989). It suggests that individuals are motivated to protect their current resources 

(conservation) and acquire new resources (acquisition). Central to my theorization of REM sleep 

on desired work behaviors, is the resource acquisition process. According to COR theory, as 

employees acquire personal resources, they can invest these resources as a means to further their 

gains (Hobfoll, 2001, 2011). Given that some resources ebb and flow while others are (more or 
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less) stable, I argue that (daily) REM sleep is behind the neurocognitive process that affects the 

ability for employees to engage their resources at work.  

Indeed, I contend that resource acquisition occurs during REM sleep because of its well 

documented benefits for employee attitude and behavior at work (Barber, Barnes, & Carlson, 

2013; Barnes, Lucianetti, Bhave, & Christian, 2015; Barnes, Schaubroeck, Huth, & Ghumman, 

2011; Christian & Ellis, 2011). Research has shown that sleep is a multidimensional dynamic 

process that is composed of non-rapid eye movement (NREM) and rapid eye movement (REM) 

sleep (Penzel et al., 2003). They refer to altered neurological processes which operate differently 

in individuals’ brains and thus have different implications for their cognition. As employees gain 

more resources, they have greater opportunity to invest those resources in ways that are more 

likely to lead to greater gains (Schaufeli, Bakker, & Van Rhenen, 2009). I argue that through 

REM sleep, employees acquire self-esteem; a key resource that allows them to further invest in 

their organization, within and beyond the confounds of their roles. Self-esteem and self-

referential thought are important for multi goal achievement because they enhance behavioral 

plasticity; the ability to attend to multiple external cues and demands (Brockner, 1988; Pierce & 

Gardner, 2004). This overall effect thus occurs because, as extant evidence suggests, REM sleep 

affects specific areas of the brain, namely the medial prefrontal cortex (mPFC), which are 

responsible for enhancing self-referential thought. As such employees have a higher positive 

self-evaluation which can help predict the extent to which employees are driven to achieve their 

goals and go beyond the scope of their work expectations.  

Furthermore, resources permeating within individual employees operate in the context of 

organizations which can foster or hinder the resource acquisition process. COR theory suggests 

that organizations can either directly provide resources, as well as signals that a resource is 
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available and/or worth pursuing (Halbesleben et al., 2014). As such I examine, the boundary 

condition under which organizations can enhance the resource acquisition process on days when 

employees have lower than usual personal resources garnered by REM sleep. I suggest that 

LMX, the quality of the relationship between leaders (supervisors) and employees 

(subordinates), is a central manifestation of the value organizations place in employees that is 

felt and experienced first-hand by employees.  

Indeed, LMX scholars have shown that dyadic relationship quality significantly affects 

an array of organizational outcomes, including performance and citizenship behaviors (Liden et 

al., 1997; Podsakoff, MacKenzie, Paine, & Bachrach, 2000; Wayne, Shore, & Liden, 1997). 

Therefore, I argue that because LMX is central to the daily experiences of employees at work, it 

can act as a signal that investment of resources will help the individual realize their goal of 

achieving more resources (Halbesleben & Wheeler, 2015). This is because the perceived 

availability of resources will matter more to employees who are more resource constrained 

through low LMX, making daily REM sleep more important. This perceived availability of 

resources thus acts as a substitute for suboptimal resources acquisition but can still motivate 

employees to accomplish their daily goals and engage in prosocial behaviors.  

REM sleep and daily self-esteem 

REM sleep (also known as paradoxical sleep) is most relevant to our theory because 

contrary to NREM it is associated with high levels of brain activity. Such dramatic alterations in 

functional brain activity and brain neurochemistry have important implication for individuals’ 

psychology (Goldstein & Walker, 2014) such as the self-reflective assessments fostered among 

individual employees during sleep. Studies have shown that REM sleep reduces levels of 
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neurotransmitters associated with alertness and responses to external demands13. Amongst 

others, neuroimaging studies demonstrate how REM sleep is associated with activates in 

cognition-related regions such as the mPFC (Dang-Vu et al. 2010, Miyauchi et al. 2009, 

Nofzinger 2005). Because this neural region is involved in self-referential thought and correlated 

with state self-esteem (Lieberman, 2010; Northoff & Bermpohl, 2004; Kelley et al., 2002), REM 

sleep may promote self-esteem among employees.  

Indeed, evidence suggests that REM sleep stimulates the precuneus, the portion of the 

mPFC associated with mentalizing, self-referential thought, and assessments of one’s self 

(Cavanna & Trimble, 2006; Maquet et al., 1996). For example, a functional magnetic resolution 

imagery (fMRI)14 study by Ochsner et al. (2004) in which regions commonly activated by 

attribution of emotions to the self were identified in the precuneus15. Furthermore, using 

neuroimaging data (electroencephalography16 and fMRI recordings), Dresler et al. (2012) found 

that REM sleep was characterized by activation of the subdivisions of the precuneus17 that are 

connected to other cognitive and associative central regions. These interconnected medial 

prefrontal regions of the brain have been proposed to represent a network through which 

personal identity and past personal experiences are interlinked with one another, with the net 

interactions permitting employees to move between representation and awareness of the self 

(Andreasen et al., 1995). 

13 Norepinephrine. 
14 A method capturing momentary functional connectivity induced by particular events. 
15 More specifically, the left precuneus, posterior cingulate and prefrontal cortex. 
16 EEG 
17 More specifically, the bilateral precuneus, cuneus, parietal lobules, and prefrontal and occipito-temporal cortices. 
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The nature of the self-concept is as cognitively complex as it is neurophysically. Self-

concept exists as the function of a specific individual brain region, that integrates of information 

from different parts of the brain (Chavez & Heatherton, 2015). Self-esteem is the product of self-

referential processing which is the process of relating information to the self (Nowicka, Wójcik, 

Kotlewska, Bola, & Nowicka, 2018). Although reflecting on the self and others involves 

multiple regions of the brain (Heatherton, 2011; Mitchell & Heatherton, 2009) a consistently 

identified area of convergence has been the mPFC (Amodio & Frith, 2006; Forbes & Grafman, 

2010), due to its involvement in social cognition in multiple domains (Mitchell, 2009).  

Researchers studying the neural basis of self-referential processing established a high 

consensus about the role of the mPFC in self-referential processing (Mitchell, 2009). Indeed, 

meta-analyses of neuroimaging studies of self-referential processing supports the notion that 

mPFC activity underlies the cognitive processes associated with the self 18, and that the self-

referential process is not sensitive to emotional valence (Denny et al., 2012). For example, 

Moran and colleagues employed a factorial design, in which self-relevance was crossed with 

emotional valence during a trait-judgment task (Moran, Macrae, Heatherton, Wyland & Kelley, 

2006). Specifically, building on prior work suggesting that ventromedial mPFC is sensitive to 

self-relevance (Macrae, Moran, Heatherton, Banfield & Kelley, 2004); but not emotional valence 

(Fosssati et al., 2003), they found that ventromedial mPFC was indeed uniquely sensitive to self-

relevance, (Macrae et al.,, 2004; Moran, Heatherton & Kelley, 2009; Moran et al. ,2006). 

Conversely, emotional valence was associated with activity in an area of the ventral anterior 

cingulate cortex that did not differentiate.  

18 Compared with baseline activity as well as activity associated with processing information about others 
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Furthermore, the mPFC is responsible for the state-based dimension of self-esteem that is 

argued to be influenced by REM sleep. Trait and state self-esteem are related yet temporally 

distinct psychological constructs, andare represented by different aspects of the brain. In this 

vein, Chavez and Heatherton (2015) demonstrated how the mPFC differentially reflects the trait-

based and state-based dimensions of self-esteem. FMRI techniques appeared to better 

characterize the transitory nature of state self-esteem. Conversely, diffusion tensor imaging–a 

structural magnetic resonance technique measuring the stable structural integrity and anatomical 

connectivity of white matter tracts in the brain–fared better at identifying responses to long-term 

trait self-esteem measures. 

Therefore, spending more time in REM sleep may be associated with more positive 

overall self-evaluation in employees. These self-evaluations and descriptive conceptualizations 

that employees make and maintain with regard to themselves are central personal resources that 

through cognition and affect with the self, impact central behaviors and attitudes at work (Pierce 

& Gardner, 2004). This aspect of the self-concept has a stable, and a fluctuating component 

(state self-esteem; Heatherton & Polivy, 1991), which correlates positively with several regions 

within the precuneus (Eisenberger, et al., 2011; Lieberman, 2010; Fujiwara et al., 2009; Cavana 

& Trimble, 2006; Northoff & Bermpohl, 2004). Thus, mPFC activation is associated with 

reflecting upon one's personal value and encoding self-relevant information (Lieberman, 2010; 

Amodio & Frith, 2006; Frith & Frith, 2006; Macrae et al., 2004; Kelley et al., 2002). Taken 

together, REM sleep is the only state of sleep that stimulates brain activity in the precuneus. This 

portion of the brain is involved in the interwoven network of the neural correlates of self-

consciousness, engaged in self-related mental representations, in self-referential processing, and 

experience of agency during rest (Cavanna & Trimble, 2006). Thus, employees experiencing 
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more REM are more likely to report higher levels of self-esteem—an important personal 

resource that drives employee attitude and behavior—at work. 

Hypothesis 1: On a daily basis, REM sleep is positively associated with self-esteem. 

REM sleep and daily self-esteem: The Moderating effect of LMX 

Receiving resources from the supervisor is an integral part of the work experience. 

Therefore, it is crucial to better understand when REM sleep as a personal resource is likely 

(unlikely) to impact daily key resources. According to the conservation of resources theory, 

resources can be internal in that they emanate and operate within individuals, or they can be 

external being in the environment of the employee (Hobfoll, 1989; Ten Brummelhuis & Bakker, 

2012). The interplay between such resources can thus be helpful to qualify how specific sleep 

parameters interact with organizational components. 

Leader-member exchange refers to the differential qualities of relationship that 

supervisors (leaders) have with members (subordinate) (Dienesch & Liden, 1986). Because the 

supervisor–subordinate relationship is often viewed as one of the most crucial relationships in 

the organizational setting (Manzoni & Barsoux, 2002), I examine how such differences between 

employee provides differential levels of external resources that explains the variability in the 

effects of REM sleep on self-esteem. The contextual nature of a high-quality relationship may 

thus activate positive self-esteem when taken into account with the role of REM sleep. 

Therefore, I suggest an “antagonistic interaction” (Cohen et al., 2003) between internal and 

external resources such that LMX reduces the importance of REM sleep. 

The conservation of resources theory suggests that lack of resources is more salient than 

the presence of resources (Lee & Ashforth, 1996). Therefore, external resources may have an 

important role in predicting key resources more when internal resources are lacking (i.e. low) vs 
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when they are abundant (i.e. high). This is likely because the sense of personal self-worth is 

already prompted by REM sleep (an internal resource), such that the additional general high-

quality relationship with the supervisor does little to increase the already high levels of self-

esteem. Therefore, the presence of external resources may substitute for the effects REM sleep. 

There is support in the idea that being in the in-group vs out-group of the supervisor has 

implications for daily self-esteem in the sociometer hypothesis of self-esteem (Leary et al., 1995; 

Leary and Baumeister, 2000). This theory postulates that state self-esteem evolved as a monitor 

of others’ actions and evaluations toward the self and alerts a person to the possibility of social 

rejection within their environment. In this vein, belonging to the in-group in the immediate work 

environment may lead to differential predictions on how this form of resource influence the way 

employees perceive themselves, especially on days when lower initial self-evaluation. 

Employees’ position in supervisor-subordinate relationship may explain some of the daily 

variances in self-referential thought produced by REM sleep. Given that phenomenon of self-

esteem does not exist as the function of any individual brain region, but rather as the integration 

of information from multiple regions working together (Chavez & Heatherton, 2015), the neural 

systems underlying self-esteem have an interplay with social feedback insight into how self-

esteem impacts reactions to social positioning (Chavez & Heatherton, 2015).  

Cognitively, since assessments of self-esteem are related to frontostriatal connectivity 

linking areas involved in self-referential processing to those underlying positive evaluation and 

reward, evaluations of social standing also affect cognitive process in the prefontal cortex. 

Studies have shown how social-evaluative threats increase neural activity in the dorsolateral 

prefrontal cortex, orbitofrontal cortex, MPFC, insula and amygdala when making self-relevant 
trait judgments (Hughes & Beer, 2013). For instance, the dMPFC and ventral medial prefrontal 
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cortex (vMPFC) are differentially activated depending on the level of certainty and standing in 

social relationships have in relation to the self (D’Argembeau et al., 2012).  

Similarly, while the MPFC appears to support the role of self-representation, evaluative 

cognition is also associated with activity in the ventral striatum, which is part of the mesolimbic 

dopaminergic pathway, is involved in hedonic motivation and reward. Connectivity of the 

ventral striatum and MPFC may contribute to self-esteem by integrating self-representation with 

feelings of positive affect and sense of value based on in-group vs out-group belonging. More 

specifically, self-esteem varies as a function of neural responses to social feedback in the dorsal 

anterior cingulate cortex (dACC), dorsal medial prefrontal cortex (dMPFC), posterior superior 

temporal sulcus (pSTS) and anterior insula (Eisenberger et al., 2011) as well as the ventral 

anterior cingulate cortex (vACC) and MPFC (Somerville et al., 2010). Taken together, given that 

self-esteem can be externally driven and thus reflect neurocognitive processes within the brain 

(Chavez & Heatherton, 2015), LMX may influence the REM sleep and self-referential 

processing witnessed on the daily level. 

In this vein, several literatures illustrate that resources emanating from one source is 

sufficient to achieve a positive outcome for employees (Anand, Vidyarthi, Liden, & Rousseau, 

2010; Li, Chiaburu, Kirkman, & Xie, 2013). As pointed by Eby et al. (2015), the argument for a 

substituting effect only holds theoretically, if the independent variable (REM sleep) leads to the 

outcome variable (self-esteem). Thus, I expect that an employee’s relationship with their 

supervisor acts as form of resource influencing the social dimension of self-esteem and will 

matter more on days when employees experience lower-levels of self-referential thought induced 

by REM sleep. 
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Hypothesis 2: The relationship between daily REM sleep and daily self-esteem is 

moderated by differences in employee perceptions of LMX. Specifically, for those low on 

LMX, self-esteem depends more on REM sleep than it does for those high on LMX. 

Self-esteem, OCB and Goal progress 

Extant (trait-based) conceptualization of the self, have put forth that it serves both an 

evaluative function, and an executive function (Baumeister, 2000; Diggory, 1966; Sedikides & 

Skowronski, 1997). The former refers to the ability to judge oneself as a whole, and the latter to 

the drive to direct goal-oriented behavior in line with self-relevant standards (Cantor & 

Kihlstrom, 1987; Carver & Scheier, 1998). Therefore, in line with our daily approach, there is 

reason to believe that positive global self-evaluation (self-esteem) allows employees to meet 

organizationally-relevant outcomes both within (i.e. work goal progress) and outside of (i.e. 

OCB) the realm of one’s job description. The positive subjective assessment of one’s self-value 

(resulting from REM sleep) are expected to relate to both attitudinal and behavioral individual 

outcomes. On days when employees have higher levels of self-esteem, they have more 

confidence in their own worth and abilities. This results in them having more motivation and 

inner incentive to move towards organizationally relevant goals. As such employees may be 

more likely to achieve their prescribed tasks but also to engage in helping behaviors towards 

other employees and to demonstrate stewardship towards the organization. 

Since COR perspective is a theory of motivation suggesting how individuals are 

motivated to protect and acquire resources (Halbesleben, Neveu, Paustian-Underdahl & 

Westman, 2014), self-esteem is a considered key resource which helps employees manage and 

direct other resources. Therefore, when employees are vested with self-esteem, they can invest 
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their personal resources into organizational goals be it in-role (such as achieving their required 

daily productivity), and extra-role (demonstrating prosocial behaviors towards the organization 

and its individual stakeholders). 

Previous research has demonstrated that employees who have more (trait) self-esteem to 

engage in more citizenship behaviors. Van Dyne et al. (2000) argued that self-esteem is related 

to citizenship behaviors because individuals are motivated to maintain attitudes and perform 

behaviors that are consistent with their self-concept19. Similarly, Heimpel, Elliot and Wood 

(2006) suggested that individuals with higher self-esteem are more likely to approach a positive 

outcome and avoid a negative one. Drawing from this trait-based approach, this study suggests 

that self-esteem as a key resource motivates employees towards organizationally-relevant goal-

oriented attitudes towards their daily job requirements, and to being more prosocial. 

Hypothesis 3: On a daily basis, self-esteem is positively associated with (a) OCB, and (b) 

goal progress. 

The Conditional Indirect Effect of REM Sleep, LMX, Self-Esteem on OCB and Goal 

Progress 

Taken together, the assertions above suggest a conditional indirect effect. REM sleep is 

unique state of sleep which activates the precuneus areas of the mPFC associated with self-

referential thought. Because this process is enhanced overnight when employees spend more 

time in this sleep state, they experience more positive global sense of self-value and self-ability, 

19 In Van Dyne et al. (2000), trait self-esteem was related to citizenship behavior (r = 0.24, p < 0.05). In Van Dyne & Pierce 
(2004), this effect was replicated with supervisor-rated measures of OCB (r = 0.28, p <0.05) and other rated measures of OCB 
(r = 0.27, p < 0.05). 
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a key resource that motivates employees to expend effort in their organization. Subsequently, on 

days when employees are vested with more resources, they are more likely to accomplish their 

in-role job behaviors, as well as engage in prosocial behaviors that benefit both the organization 

and its employees. Furthermore, the dyadic interface between supervisors and employees acts as 

an important boundary condition that qualifies the above mediated effect. This relationship is 

more salient for employees who report low LMX as they tend to be more resource constrained in 

their organizations. 

Hypothesis 4: On a daily basis, self-esteem mediates the relationship between REM sleep 

and (a) OCB and (b) goal progress, and these effects are moderated by LMX. 

Specifically, when LMX is lower, the positive between REM sleep and self-esteem is 

stronger. 

Method 

To test the above hypotheses, I adopted an experience sampling method (ESM) which 

allows us to examine the daily fluctuations of the resource acquisition and conservation process, 

as well as to test the role of LMX on these effects (Kammeyer-Mueller, Judge, & Scott, 2009; 

Kuehnel et al., 2012). The following year, I sent another recruitment e-mail to the employees of a 

Mauritius-based sub-Saharan subsidiary of a digital service (customer service, telemarketing, 

copywriting) company. This email contained detailed information about the study, its 

procedures, and a link to an online sign-up survey (which contained the informed consent form 

and measures of the moderator) followed an invitation to join a briefing session on the last 

business day before the start of the study. At the briefing session, I distributed a packet that 

contained an actigraphy device, a charging cable, and an instruction booklet on how to use the 

device. Eighty employees signed up for the study and seventy attended the briefing session. 
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I used Fitbit Charge 3 to capture REM and NREM sleep to a degree close to that of 

polysomnographic methods (de Zambotti et al., 2018). Participants wore the devices before 

going to bed. In the morning, the participants responded to two daily surveys on the mobile 

application ExpiWell. Time 1 survey was available between 10AM and 2PM and contained 

measures of the mediator, as well as control variables. Time 2 survey was available between 

4:30PM and 8:30PM and contained the measures of the dependent variables. The final number of 

participants responded to at least three full days of surveys and wore the actigraphic watch on 

those nights’ precedent the survey responses. This resulted in a final sample of 64 individuals 

who provided at least 351 survey responses out of a possible 640 (55% response rate). The 

average age of the participants 27.7 years (SD = 5.71), they were predominantly women (55%), 

and mostly of African descent (60%), followed by people of Indian descent (22.5%). Most of 

them had an undergraduate degree (30.1%) or some post-secondary education (19.2%), or high-

school education (23.3%). They have been working at the firm for an average of 4.25 years (SD 

= 3.95). 

Measures 

REM sleep. In actigraphy, REM (REM) sleep is characterized by an increase in heart rate 

variability, the absence of bodily activity as the muscles below the neck become inactive to avoid 

acting out dreams (Fang et al., 2008). During REM sleep, heart rate increases again from that of 

NREM sleep to show high variability which may exceed that observed during quiet wakefulness 

(Zemaityte et al., 1986). The Fitbit devices captured these changes and logged them in the Fitbit 

application programming interface (API) which was scrapped using Fitabase (Fitbit, 2019). 

Consistent with previous literature on sleep in the organizational literature, REM sleep was 
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expressed as its duration in hours; higher (lower) scores on REM sleep indicate more (less) time 

spent in REM on a specific night.  

Self-esteem. I measured employees’ daily assessments of self-value with a one-item from 

Robins, Hendin & Trzesniewski (2001). Following previous research (de Cremer et al., 2005), I 

used a single-item scale to reduce participant burden, and in designs that put higher demands on 

participants, respondents tend to become quickly bored and irritated with multiple-items 

measures assessing identical questions, thus warranting the use of brief measures. In this vein, 

adults are assumed to have self-esteem schema that can be activated by a single question20 as 

demonstrated by Robin et al. (2001) that the single-item measure of self-esteem has similarly 

comparable abilities as other measures of self-esteem (such as the Rosenberg self-esteem scale).  

Leader-member exchange (LMX). Prior to the ESM phase, I asked employees to provide 

ratings of how they perceive the quality of their exchange with their supervisors. I used Liden, 

Wayne & Stilwell’s (1993) 4-item measure. Sample items include “My supervisor would 

probably say that my goal and his/hers are adequate”, and “I feel that my work goals and those of 

my supervisor are similar” Cronbach alpha for this measure was .71. 

Organizational citizenship behaviors (OCB). To capture the prosocial behaviors that 

employees engaged in at work, they responded to the 8-item measure from Dalal et al. (2009). 

This measure included questions such as “I went out of my way to be a good employee”, and “I 

volunteered to do something that was not require”. Cronbach alpha = .82. 

20 Assessing self-esteem by one’s subjective evaluation of their own worth, is strongly correlated (.60 < r < .92) with a variety of 
self-esteem measures capturing one’s own value and acceptance (Leary et al., 1995) 
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Goal progress. At the end of the workday, I asked participants to rate the extent to which 

they made sufficient progress toward their work goals that day. I used two-item measures from 

Wanberg, Zhu, and Van Hooft (2010): “I have made good progress on my work goals;” and “I 

have moved forward on my goals;” (α = .88). 

Control variables. 

NREM sleep. To rule out the possibility that the hypothesized effects are driven by 

NREM sleep, I estimate the models by holding constant the amount of time spent in this sleep 

mode. In contrast to REM (REM) sleep, NREM sleep is associated with the mean heart-rate 

values drop from wakefulness to NREM sleep and further within NREM sleep. I report the 

effects of light NREM sleep and deep NREM sleep. Higher (lower) scores on NREM sleep 

indicate more (less) hours spent in NREM sleep.  

Sleep quantity. It is possible that these effects are driven by the number of hours spent 

asleep. Because low subjective sleep quantity is known to negatively impact human functioning, 

it is possible that sleep quantity drives the recovery effect (Barnes et al., 2015). Furthermore, 

given that the time spent in a sleep tends to covary with total sleep time, it is possible that the 

effects on burnout depend on sleep quantity.  

Analytic Approach 

As the model is about day-specific effect of the variables (pure within-individual 

relationships), I centered the daily-level variables within a person’s mean (centering within 
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cluster: Enders & Tofighi, 2007) to remove the confounding effect of between-person variance21. 

In doing so, all forms of between-person differences (e.g., demographics, personality, response 

tendencies, social desirability) are effectively controlled for because they cannot correlate with 

predictors that have been person-mean centered (Gabriel et al., 2019). Given the nature the data 

where daily observations are nested within participants, I used Pinheiro and Bates’ (2000) R-

package nlme to test the hypotheses. I tested the direct effects of REM sleep on the mediator 

(i.e., Hypothesis 1), the cross-level moderating effect of LMX on the mediator (i.e., Hypothesis 

2), and the effect of the mediator on the DV (i.e. Hypotheses 3)  by using random coefficient 

modelling (RCM; Raudenbush & Bryk, 2002). The moderated-mediation effects (Hypotheses 4) 

were tested using Tofighi and MacKinnon’s (2011) RMediation package. To test the significance 

of the indirect effects of the Level-1 variables (1-1-1 model; Zhang, Zyphur, & Preacher, 2009), I 

conducted Monte Carlo simulations with 20,000 replications and computed 95% confidence 

intervals. Similarly, to estimate the cross-level moderated-mediation effect, I tested the indirect 

effects at higher (+1 SD) and lower levels (-1 SD) of LMX (Bauer et al., 2006). 

For control variables, I included day of the week (Monday-Friday) uncentered to address 

time-related trends (Beal & Weiss, 2003). I also controlled for daily caffeine consumption by 

asking the participants to report how many caffeinated beverages their consumed for the day. To 

reduce model complexity, the controls were modeled with fixed slopes (Gabriel, Volpone, 

MacGowan, Butts, 2020; Wang, Liu, Liao, Gong, Kammeyer-Mueller, & Shi, 2013). 

21 Inclusion of between-individual variance in estimation can conflate within-individual effects and bias estimates 

(Preacher, Zyphur, & Zhang, 2010; Zhang et al., 2009). 
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Results 

To determine whether there was sufficient within-individual variance to be predicted in 

the variables of interest, I decomposed the variance at the between-individual and within-

individual level by examining null models (regression with no predictors). Table 3.1 presents the 

proportion of variance at each level and shows that the percentage of within-individual variance 

ranged from 44% (for OCB) to 68% (for NREM deep sleep), indicating there was considerable 

within-individual variance in all variables. Given the substantial amount of within-person 

variance, these results confirm the daily approach, more specifically that sleep types vary more 

from one night to the next, than between persons. 

 Given that all items loaded significantly on their corresponding factor (p < .001), I 

conducted a multilevel confirmatory factor analysis to demonstrate the distinctiveness of the 

latent variables in this study. The results of this test confirmed that a four-factor model fits the 

data well: 2 (105) = 2381.02 (p < .001), CFI = .90, TLI = .89, RMSEA = .06 (LLCI = .05, ULCI 

= .07). This solution fits the data better than any combinations of two- or three-factor model, or 

of a one-factor model 2 (65) = 975.39. These results point to the dimensionality and 

discriminant validity of the measures and confirm the fit of the theoretical model to the data. 

Table 3.1 also presents the descriptive statistics of the variables in the model. Table 3.2 

presents the results of the multilevel model estimating the tests of hypotheses 1 through 3. 

Hypothesis 1 suggested that REM sleep is positively associated to daily levels of state self-

esteem. The results in Model 2 of Table 3.2 indicate that this direct effect is positive and 

significant (γ = .35, SE = .16, p < .05)22, supporting Hypothesis 1. 

22 I ran the same model without control variables and the results were similar (γ = .14, SE = .06, p < .05). 
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Hypothesis 2 suggested that LMX moderates the positive relationship between REM 

sleep and daily self-esteem. As seen in Table 3.2, Model 5 the results indicate a negative cross-

level interaction that is statistically significant (γ = -.14, SE = .06, p < .05). Following Cohen, 

Cohen, West & Aiken’s (2003) recommendation, I plot this interaction effect (+ 1 SD and -1 

SD), and I conduct a simple slopes analysis following Preacher, Curran and Bauer (2006). 
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Table 3.1. Descriptive Statistics (Means, Standard Deviations, Cronbach Alphas), 
Correlations and Variance decomposition among Study Variables (Study II) 

Variables M SD 1 2 3 4 5 6 7 8 

Level-1 Variables 

1. Total sleep duration 7.22 1.66 .76*** .57***  .36***  -.11**  -.03  .13** 

2. Light NREM sleep 3.71 1.00 .86*** .14*** -.23***  -.15***   .01  .01 

3. Deep NREM sleep 1.20 0.41 .60*** .24***  .32***   .10*   .00 .17*** 

4. REM sleep 1.33 0.58 .68*** .34*** .45***   .00 -.13** .15*** 

5. Self-esteem 3.54 0.84  .08  .04  .08    .10*  .39*** .53*** 

6. OCB 3.38 0.8 -.09 -.07 -.06   -.06   .19*** (.82) .57*** 

7. Goal progress 3.84 0.74  .00  .01  .05   -.01   .13** .34*** (.74) 

Level-2 Variables 

8. Leader-member

exchange 
3.38 0.66 .06 -.01 .06 .05 .25*** .42*** .28*** (.71) 

Within-individual 

variance (ρ2) 
1.497 0.869 0.371 0.468 0.657 0.490 0.552 

Between-individual 

variance (τ00) 
0.698 0.486 0.178 0.332 0.514 0.620 0.524 

Within-individual 

variance (%) 
68% 64% 68% 58% 56% 44% 51% 

Note: Means and SDs refer to raw data. Correlations below the diagonal are within-person, and above the diagonal 
are between-person (all Level 1 variables were aggregated to individual means at Level 2). ρ2 = within-individual 
variance in the dependent variable. τ00 = between-individual variance in the dependent variable. Percentage of 
variability within-individual was computed as ρ2/(ρ2 + τ00). 
* p ≤  .05.; **p ≤ .01.; *** p ≤ .001
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Table 3.2. Test of hypothesized effects (Study II)

Variables Mediator = Self-esteem DV = OCB DV = Goal progress 
Ctrl. Excl. Ctrl. Incl. Ctrl. Excl. Ctrl. Incl. Ctrl. Excl. Ctrl. Incl. 

Model 
1 

Model 
2 

Model 
3 

Model 
4 

Model 
5 

Model 
6 

Model 
7 

Model 
8 

Model 
9 

Model 
10 

Model 
11 

Model 
12 

Model 
13 

Constant .01 .00 .01 .01 .01 -.01 -.01 -.01 -.01 -.03 -.04 -.04 -4.04
(.03) (.03) (.03) (.03) (.03) (.02) (.02) (.02) (.02) (.03) (.03) (.03) (.03)

Total sleep duration .03 -.25 -.23 .08 .08 -.33** -.35**

(.07) (.14) (.14) (.12) (.12) (.14) (.14)

NREM (light) sleep -.01 .30 .28 -.13 -.13 .37* .41*

(.10) (.17) (.17) (.14) (.14) (.16) (.16)

NREM (deep) sleep .08 .38 .34 -.16 -.16 .50** .53**

(.14) (.20) (.20) (.16) (.16) (.19) (.19)

REM sleep .14* .16* .35* .35* -.08 -.08 -.11 -.11 -.03 -.03 .27 .29
(.07) (.07) (.16) (.16) (.06) (.06) (.13) (.14) (.07) (.07) (.16) (.16)

LMX (Level-2) .01 .01 .01 .02 .014 .01 .03 .03
(.03) (.03) (.03) (.03) (.03) (.03) (.03) (.03)

REM sleep * LMX -.15** -.14** -.02 (.02) .06 .07
(.07) (.07) (.06) (.06) (.07) (.07)

Daily self-esteem .11* .10* .11** .11* .11* .12* .10* .11*

(.04) (.04) (.04) (.04) (.05) (.05) (.05) (.05)

Observations 405 405 406 405 405 352 351 352 351 352 351 352 351 

Log Likelihood -353.82 -353.03 -356.04 -356.72 -356.24 -222.38 -226.78 -226.32 -230.77 -278.60 -281.94 -280.04 -282.92

Akaike Inf. Crit. 717.64 718.07 724.08 729.43 730.49 454.76 467.56 468.64 481.54 567.19 577.87 576.08 585.84

Bayesian Inf. Crit. 737.62 742.03 748.06 761.34 766.37 474.03 494.47 499.41 519.92 586.47 604.79 606.86 624.22

Estimate (SE) Estimate (SE) CI 

Direct effect of REM sleep -.08(.06) -.03 (.07) 
Conditional indirect effects 

Low LMX .05 (.02) .05 (.03)  [.01, .11] 
High LMX .02 (.02) .02 (.02) [-.01, .07] 

Note: *p<0.05; **p<0.01 
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Figure 3.2 illustrates how for employees experiencing low levels (-1 SD) of LMX, the 

negative relationship between REM sleep and daily self-esteem is positive and statistically 

significant (γ = .49, t = 2.85, p = .005), but not for employees who experience higher LMX (+1 

SD) (γ =.21, t = 1.22, p = .23). Therefore, Hypothesis 2 was supported. 

Figure 3.2. The Interactive Effect of REM Sleep and LMX on Daily Self-esteem 

Hypothesis 3a suggested that daily self-esteem is positively related to daily OCB. As 

shown in Model 9 of Table 3.2 the results indicate that this direct effect is positive and 

significant (γ = .11, SE =.04, p < .05)23. Hypothesis 3b suggested that daily self-esteem is 

positively related to daily goal progress. As shown in Model 3 of Table 3.2, the results indicate 

23 I ran the same model without control variables and the results were similar (γ = .10, SE = .04, p < .05). 
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that this effect is positive and statistically significant (γ = .11, SE = .05, p < .05)24. Thus, 

Hypothesis 3 was supported. 

Hypothesis 4a posited that the positive indirect relationship between REM sleep, and 

subsequent daily OCB would be stronger for employees who receive lower (vs. higher) LMX. To 

test this conditional indirect effect, I followed Bauer et al. (2006) and estimated the indirect 

effect of REM sleep on daily OCB via daily self-esteem at lower (-1 SD) and higher levels (+1 

SD) of LMX. The indirect effect of REM sleep was .054 at a 95% confidence interval [.013, 

.207] for employees who experience low LMX, whereas the indirect effect crossed the line of 

zero [-.007, .063] for employees who experience high LMX. Taken together, Hypothesis 4a was 

supported, with the results revealing an indirect effect of REM sleep on daily OCB via daily self-

esteem only for employees who do not receive high LMX.  

Hypothesis 4b posited that the positive indirect relationship between REM sleep, and 

subsequent daily goal progress would be stronger for employees who receive lower (vs. higher) 

LMX. The indirect effect of REM sleep was .052 at a 95% confidence interval [-.008, .11] for 

employees who experience low LMX, whereas the indirect effect crossed the line of zero [-.007, 

.065] for employees who experience high LMX. Taken together, Hypothesis 4a was supported, 

with the results revealing an indirect effect of REM sleep on daily goal progress via daily self-

esteem only for employees who do not receive high LMX.  

24 I ran the same model without control variables and the results were similar (γ = .12, SE = .05, p < .05). 
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Supplementary analyses 

As supplementary analyses, I conducted tests to expand on this theoretical model. In the 

interest of space, the results of the supplementary analyses are available upon request.  

Is REM sleep associated with prosocial behaviors toward individuals as much as 

toward the organization? In this study, I assumed that employees engage in citizenship 

behavior as the overall propensity to being prosocial on a specific day. I have assumed that 

employees are as prosocial to their fellow coworkers as they are toward their organization. To 

test this assumption, I ran the analyses by examining the dependent variable being citizenship 

behavior directed towards individuals (OCB-i), and towards the organization (OCB-o). The 

results point to a similar pattern in the predictions such that REM sleep is positively associated 

with both outcomes. 

Is REM sleep associated with less antinormative behaviors? This study has assumed 

that because REM sleep is associated with increased self-esteem, it facilitates multiple goal 

completion as captured by goal progress and OCB. It may thus implicitly assume that 

employees’ goal attainment benefits the organization. To test this assumption, I analyze the 

possibility that the predictors in the model can be associated with a daily counterproductive 

behavior. For this purpose, I examined daily withdrawal as an outcome variable. This measure 

was collected at the same time as the outcome variables in the model using a 4-item scale 

originally developed by Lehman and Simpson (1992), adapted and validated to capture daily 

withdrawal by Scott and Barnes (2011). Sample items include “Today, I thought about being 

absent from work”, and “Today, I put less effort into the job than I should have.” The results 

indicate that REM sleep is negatively indirectly associated with daily withdrawal.  
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Discussion 

This study started with the aim to understand how REM sleep allows employees to achieve 

multiple goals in their workdays. I grappled with this question because multiple goal 

attainment is an everyday dilemma for employee, and because I wanted to expand the literature 

on sleep which has only examined downstream singular effects on work-relevant outcomes. 

Building upon the tenets of the conservation of resources theory, I found evidence that REM 

sleep is associated with the acquisition of a key resource central in employee daily motivation. 

I argued that this is because REM sleep is a unique state of sleep where the regions of the brain 

associated with self-referential though (Chavez & Heatherton, 2015) are activated, resulting in 

day-specific higher employee overall self-evaluation. Such heightened self-view on workdays 

motivates employees to achieve both in-role and extra-role behaviors as measured respectively 

with goal progress and organization citizenship behaviors. I also found that there are between-

individual differences in how employees experience these daily effects garnered by REM sleep. 

Notably, for employees who report low LMX, REM sleep results in experiencing more self-

esteem than for employees who report High LMX. I argued that this is because low-LMX 

employees who are typically more resource-constrained rely more on daily variations in the 

effect of REM sleep than would their high LMX counterparts. 

Theoretical implications 

The findings of this study have several research implications. First, it expands the strand 

of literature on the role of sleep in organizationally relevant outcomes. While previous 

conceptualizations of sleep have relied on subjective assessments of this largely unconscious 

behavior, much questions remained about the role that sleep states play in employees’ everyday 

lives. By demonstrating how REM sleep enhances employees’ daily self-esteem (and by 

subsequently arguing and testing against the role of NREM sleep), it delineates the dimension of 
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sleep responsible for next day employee motivation at work. Doing so helps explain how the 

psychological process of resource acquisition occur at night. Therefore, this study opens the 

possibility for further investigation in the role of REM sleep in employee’s psychology at work. 

Second, it contributes to the literature on multiple goal attainment. A growing body of 

research is concerned with identifying precursors of what allows employees to achieve multiple 

goals as work thus maximizing employees’ efficiency (Neal, Ballard & Vancouver, 2017; 

Vancouver et al., 2010). Given that some conceptualization view resource allocation as a zero-

sum game where employees are often faced with choosing between in-role vs prosocial 

behaviors, this theory helps isolate sleep as a precursor to multiple goal attainment. In this 

process, this study highlights the role of REM sleep in predicting the key resource central in 

motivating multiple goal completion. REM sleep thus presents a unique state of the brain in 

which daily resources permeate in individuals. 

Third, these findings have implications for the conservation of resource framework. 

Resources fluctuate (Hobfoll, 2001). Given the central tenet that individual require initial 

resource to invest in work demands, one of the dimensions of the COR framework that has 

received less attention is the process through which employees acquire a pool of resource. This 

study extends the COR framework by demonstrating how sleep can be essential in gain spirals 

(Hakanen, Peeters, & Perhoniemi, 2011) where sleep, particularly REM sleep, triggers a 

chainlike gain process by enhancing the key resource of self-esteem. 

Another key goal in the COR literature is to better understand the timing of resources to 

better understand the order that resources are acquired relative to resources that work in caravans 

(Halbesleben et al., 2014). One direct implication of this research for the COR theory is how 

resources combine to meet goals, as well as the timing of those resources (Halbesleben et al., 
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2014; Trougakos et al., 2014; van Mierlo, Rutte, Vermunt, Kompier, & Doorewaard, 2006). This 

study suggests an answer to this question by suggesting that some resources can fuel the gain 

spiral by increasing a resources value. Furthermore, by specifying what type of employees (low 

LMX) will value self-esteem as a resource this study suggests new ways of approaching the 

COR suggesting how some resource acquisition may have daily variations, but how existing 

resources in the work environment may make the latter more or less salient. This invites research 

to interpret the resource interaction in the COR literature from a substitutive effect perspective 

such that resources in the work environment may matter more on days when employees acquire 

low levels of daily resources.  

Managerial implications 

This study has implications for the practice of management, namely for practitioners 

concerned with strategies to maximize employees’ performance behaviors at work. As noted by 

previous studies on sleep in the organizational literature (Barnes, 2009; Christian & Ellis, 2015), 

strategies that promote longer nocturnal sleep will have a considerable effect employees’ REM 

sleep. Actions deemed as preventative such as sleep awareness training (e.g., sleep hygiene 

counseling) or informing employees how the nature of their jobs (e.g. long working hours) may 

impact their sleep hygiene. Future research may also want to examine the impact of such 

workplace interventions on motivation, self-esteem and goal setting on the effect of REM sleep. 

Flexible work hours may be a strategy through which managers may enhance the benefits 

of REM sleep. Given that REM sleep tends to be more prevalent in the second part of a night’s 

sleep (Goldstein & Walker, 2014), extending total sleep duration where this state is more likely 

to occur may have some benefits for managers. This study indicates that extending REM sleep 

may allow employees to achieve multiple goals and therefore be more efficient at work. It is thus 
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possible that an employee may contribute to their organizations as well, if not better, on days 

when they stayed in bed longer than their usual habit. Therefore, giving employees the flexibility 

to start their days later may be beneficial for managers who want to promote successful goal 

completion while making sure that employees also engage in prosocial behaviors that benefits 

other individuals and their organizations. 

Limited sleep (particularly limited REM sleep) is unfortunately a fact of life in some 

professions. Shift workers, health care professional, military employees and business consultants 

who travel regularly across time zones often have limited sleep or may even have limited bouts 

of REM sleep. For such professions, boosting the employees’ self-esteem on days when they 

have lower than usual (REM) sleep can motivate them to attain multiple goal completion. For 

example, validating such employees’ abilities, positive feedback and reinforcement can have 

crucial role on those low (REM) sleep days. Similarly, employees with parental responsibilities 

of caring for young children tend to be sleep less. In this predicament, family-friend practices 

such as allowing for shorter work days from the office may have foster a more sleep-friendly 

working condition. Finally, as Rupp, Wesensten, Bliese, and Balking (2009) suggested, 

preemptive approaches such as increasing sleep prior to a period of deprivation can allow 

employees to rebound for a night lower in sleep duration. Therefore, managers may want to 

factor in ample preventative and recovery sleep nights for employees who are more likely to be 

affected by limited sleep. 

Finally, this study has implications for how organizations approach employees low in 

LMX. Given that such employees appear to be more reactive to fluctuations in REM sleep in 

predicting their daily self-esteem, this study helps managers better target their sleep related 

initiatives. Amongst others, managers may want to consider monitoring employee depletion 
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among low-LMX employees given that there are inherently resource constrained. For example, 

organizations may want to promote other forms of resource that may complement for such 

employees’ position with their supervisors by promoting more egalitarian cultures than may fend 

off the effect of both low LMX and low daily REM sleep.  

Limitations and Future Research 

This study had several limitations that may inform future research directions. First, the 

sample size may be considered smaller than that typically seem in ESM studies. Indeed, 

according to recent recommendations from Gabriel et al. (2019), the average sample size seen in 

such studies involves 83 (SD = 32), and a Level-1 sample size was 835 (SD = 475). The authors 

caution that “sample size recommendations should be treated with a focus on power and effect 

size sensitivity rather than assuming that larger sample sizes are always better; sample sizes 

smaller than 835 at Level-1 might be powerful enough to detect expected effects if present, and 

at some point, little value is gained by substantially increasing Level-1 sample size” (Gabriel et 

al., 2019: 976). While it was the initial intent to meet this recommended average by recruiting 

about 85 employees for this study, I was limited in the availability of actigraphs to distribute. 

Furthermore, the Level-1 sample size was restricted due to the necessity to match both 

actigraphic data to survey data, thus putting a higher burden on the participants compared to 

most ESM studies which solely rely on survey responses. Although I adopted most suggested 

techniques to incentivize participants to wear the actigraphs before bed and to respond to all 

daily survey, it is possible that they missed on or the other due to participant fatigue, thus 

reducing the Level-1 sample size. However, I would argue that despite the smaller than expect 

sample size, provides a more conservative test of the associations suggested by the model. 

Nonetheless, future research may want to conduct expand such examinations on a larger scale. 
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Second, this study falls short of establishing causality. While this was not the direct aim of 

the research question, future research may want to use random assignment of employees into 

quasi-experimental designs to allow for stronger inferences regarding causality of REM sleep’s 

effect on employee behavior. Third, the results may be bounded by the single-firm context in 

which the data was collected. Although I tried to reduce the confound that may be attributed to 

the firm effects, the study is limited by falling short of capturing nuances that may emerge in the 

theoretical model due to firm specific attributes. Future research may want to systematically 

compare the results of the model across multiple firms, and multiple environmental contexts to 

assess the extent to which the associations found in this study are generalizable. 

Conclusion 

Sleep allows employees to achieve multiple goals in their workdays through REM sleep, 

the state of sleep associated with higher levels of brain activity, especially in the regions of the 

brain relevant for self-referential thought. This study aimed to expand on the “singular effects” in 

the literature on sleep to identify the role of sleep states in helping employees achieve multiple 

goals at work. With the nuanced approach suggested, this study further adds to the existing and 

burgeoning research the demonstrate how and why sleep matters. 
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CHAPTER 4 

AN INTEGRATED MODEL OF SLEEP STATES AND WORK; A CONSERVATION OF 

RESOURCES THEORY PERSPECTIVE 

Predicting employee attitudes and behavior on a recurrent basis is the primary concern of 

organizational behavior. With recent research stressing the importance of daily changes in 

employee functioning at work, organization scholars increasingly examine the fluctuation in how 

employees behave to paint dynamic portraits of work life (e.g., Amabile et al., 2005; Ilies & 

Judge, 2002). For example, whereas early research suggested that employee attitude and 

behaviors are factors of differences between individuals (e.g. Borman & Motowidlo, 1993; 

Maslach & Leiter, 2008) research suggests that employees approach and conduct work at 

different times for different reasons (Christian, Eisenkraft, Kapadia, 2015).  Employees 

experience job burnout (Oerlemans & Bakker, 2014) on a daily basis and they demonstrate

fluctuations in helping behaviors (Spence, Ferris, Brown, & Heller, 2011), their goal attainments 

(Jakubiak, & Feeney, 2016), and their creative performance (Shalley, & Perry-Smith, 2001). As 

such, within-person theories reflect a key aspect of employee behavior: rather than acting in a 

consistent fashion, employees deliberately partake in or shy away from behaviors that can 

benefit their organizations as their personal resources fluctuate (Hobfoll, 1989).  

Despite the depth of the literature on daily employee behavior, extant studies are limited 

in two primary ways. First, the extant literature, begun to unearth the psychological explanations 

that help account for such fluctuations in how employees behave. Theories of resource 

conservation and expense (Hobfoll, 1989) have largely focused on the cognitive and affective 

aspects that help explain employee behavior. For example, studies demonstrate how perceptive 

and emotional factors help predict the detrimental consequences of resource loss (Demerouti et 
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al., 2014; Halbesleben & Bowler, 2007; Wright & Cropanzano ,1998). While cognitions and 

emotions are important predictors of within-person behavior, they only tell a limited aspect of 

the narrative of the ebbs and flows of behavior at work and less has been said about the 

important element of human energy (Christian et al., 2015; Quinn, Spreitzer, & Lam, 2012). 

Second, studies of daily fluctuations in workplace behaviors have largely attended to a sole 

mechanism: emotion-based responses to external factors (e.g., Beal et al., 2005; Dalal et al., 

2009; Ilies et al., 2006; Scott & Barnes, 2011). Indeed, the conservation of resources literature 

has primarily examined the roles of interpersonal factors such as coworkers and supervisors 

(Breevaart et al., 2014; Guterman et al., 2017) and organizational factors such as organizational 

support (Kurtessis et al., 2017). As such less is known about the endogenous intraindividual 

daily-fluctuating factors that help predict the within-individual variations of employee behaviors 

at work. 

Figure 4.1. Theoretical Model (Study III) 
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It is in this light that this study examines the factors internal to individuals that may shed 

light on the daily experience of work. I examine the role of sleep as it is a fundamental 

requirement for daily functioning (Siegel, 2005), and I draw on the multidimensional perspective 

on sleep to identify how each aspect of this dominant activity in the lives of employees is 

associated with each of the psychological and energetic pathways explaining human behavior. 

This integral model (see Figure 4.1) builds on and extends the two previous studies. Drawing on 

the literatures on the neuroscience of sleep (McCarley, 2007) and human energy in organizations 

(Quinn, Spreitzer, & Lam, 2012), I argue that sleep states (REM and NREM sleep) are 

associated with two distinct proximal psychological mechanisms. First, REM sleep (via 

norepinephrine reduction) influences affective assessments of the self and leads to increases 

work goal progress, citizenship behaviors and decreases job burnout. Second, NREM sleep (via 

glucose and adenosine triphosphate metabolism) enhances human energy (both potential and in-

use) to enhance citizenship behavior and creative performance while reducing job burnout. I test 

these ideas using an experience sampling study of a U.S. hospitality firm over ten working days 

where I (objectively) capture employees’ sleep states at night through wearable tracker watch 

and I collect daily survey responses three times a day. 

Theory and Hypotheses 

NREM sleep and human energy 

NREM sleep, also known as NREM sleep, is the dimension of sleep where rapid eye 

movement sleep is not included. NREM sleep has been further divided into substages 1 through 

4, corresponding to increasingly deeper states of sleep (Rechtschaffen & Kales, 1968). The 

deepest NREM stages, stages 3 and 4, are collectively referred to as “slow wave sleep” (SWS), 

based on a prevalence of low-frequency brain activation. During the first half of the night, 
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NREM stages 3 and 4 (SWS) dominate, whereas stage 2 NREM and REM sleep prevail in the 

latter half of the night. NREM sleep is usually associated with reduced neuronal activity; thought 

content during this state is, unlike dreams, usually nonvisual and consists of ruminative thoughts 

(McCarley, 2007). 

NREM sleep is the aspect that serves the homeostatic function to restore brain energy 

expended during active waking (Benington & Heller, 1995). Homeostatically regulated slow 

waves are a hallmark of the deepest non–rapid eye movement (NREM) sleep and have been 

implicated in the tendency toward a relatively stable equilibrium between energetic elements of 

the brain and of the body, especially as maintained by physiological processes (Larsen et al., 

2020). Indeed, studies provide evidence that NREM sleep reduces brain energy demands as 

much as 44% reduction in the cerebral metabolic rate (CMR) of glucose, which is an important 

energy in the brain and in the body (Maquet, 1995). Similarly, Dworak et al. (2010) suggested 

and measured the role of NREM sleep on energy by measuring levels of a chemical compound 

(adenosine triphosphate) also known as 'the currency of life' as it is released by activated 

neurons to signal other cells in the brain to activate. 

Tackling work demands involves neuronal activity which consumes energy whereas 

NREM sleep allows energy restoration (Bennington & Heller, 1995). As the overall neuronal 

firing increases during prolonged wakefulness in the brain25 (Kostin, Stenberg, Porkka-

Heiskanen, 2010; Vyazovskiy et al., 2009), more energy is consumed, which in the long run 

could lead to energy depletion. The molecule to connect energy balance to sleep is adenosine 

25 Cortex and basal forebrain 
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(Porkka-Heiskanen et al., 1997), and studies show that during NREM sleep the concentrations of 

adenosine decrease which leads to a state of balance (Porkka-Heiskanen et al., 1997).  

During NREM, specific areas of the brain (brainstem, thalamic, basal ganglia, prefrontal, 

and temporal lobe regions) appear to undergo reduced activity (van der Helm & Walker, 

2009). Energy spent during the day is recuperated during NREM. Expenditure of energy is 

measured mainly by the metabolic rate, which is raised during the day and reduced during the 

night (particularly during NREM sleep) by between 5% and 25%. Studies show how low energy 

consumption (metabolic rates) during NREM sleep allow the net concentration of protein to 

increase as a result of both an increase in synthesis and a reduction in energy degradation 

(Shapiro & Flanigan, 1993). Similarly, during NREM, growth hormones are released, with 

studies showing direct measures of bone growth in adolescents suggesting that NREM sleep is 

associated with such anabolic storage of energy (Shapiro & Flanigan, 1993).  

Therefore, NREM has implications for the two aspects of energy influencing employee 

behaviors at work. Given that they are both consumable and replenishable (Christian et al., 2015; 

Sonnentag, 2003; Trougakos et al., 2014), NREM sleep potentially can affect human energy via 

these two pathways because of the energy individuals conserve and the direction of its use (e.g., 

Eccleston & Crombez, 1999; Solberg Nes, Roach, & Segerstrom, 2009). Indeed, theories of 

human energy are salient to the study of employee behavior because work behavior relies on 

motivational (energetic) resources (Hobfoll, 2001). In this vein, according to the self-regulatory 

resource model (e.g., Baumeister et al., 1994; Muraven et al., 1998; Muraven & Baumeister, 

2000), individuals draw on this consumable pool of energy to regulate their emotions, thoughts, 

and behaviors. Potential energy, the unused stock of energy resources that can be activated for 



 76 

future tasks and that determines a person’s stock of resources, is not domain specific; it can be 

applied to multiple areas to direct their behaviors (Quinn, Spreitzer, and Lam, 2012).  

Similarly, research on the biophysiological bases of energy supports the link between 

potential energy and the resources spectrum, particular those involved in self-regulation. As 

Quinn, Spreitzer, and Lam (2012) suggest, potential energy involves an individual’s stock of 

energy as can be reflected by the biological resources (such as glucose) that are essential in 

fueling brain optimum functioning. Self-regulatory resources are also closely related to glucose 

(Gailliot & Baumeister, 2007; Masicampo & Baumeister, 2008). For example, a study found that 

compared with a placebo, drinking lemonade containing glucose increases individuals’ self-

regulatory strength (Masicampo & Baumeister, 2008). Studies have also elucidated the link 

between individuals’ glucose metabolism rates and executive functioning in the brain, 

particularly in the prefrontal cortex an area associated with optimal self-regulation (e.g., 

Fairclough & Houston, 2004, Miller, 2000; Jennings, Monk, & Van der Molen, 2003). Taken 

together, a resource perspective may help account for the changes in human energy (both 

potential and in-use) as a factor of the amount of NREM sleep employees experience each night.  

Hypothesis 1: NREM sleep is positively related to potential energy. 

Hypothesis 2: NREM sleep is positively related to in-use energy. 

NREM sleep, human energy, and employee behavior 
Lacking potential energetic resources may thus deter the motivational drive of employees 

(Baumeister & Vohs, 2007), and subsequently impact their attitude and actions towards work. 

Studies demonstrate how individuals lacking resources are more prone to a passivity over 

activity when determining potential actions (Baumeister et al., 1998), help less (DeWall et al., 

2008), and are more likely to engage in antinormative organizational behaviors (e.g., Barnes et 
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al., 2011; Christian & Ellis, 2011; Thau & Mitchell, 2010). Thus, lacking resources in the form 

of potential energy is likely commensurate with less attitudes that promote the organization and 

less behaviors that are beneficial. 

In the same vein, creativity has been conceived of as the generation of novel and useful 

ideas (Amabile, 1996; Anderson, Poto�nik, Zhou, 2014). Creativity and innovation are complex, 

multilevel, and emergent phenomena that pan out over time. They both require the full ability of 

the employee to invest in their work in order to generate novel and useful ideas. Literature on the 

Model of Individual Creative Action (Ford, 1996) suggests that three groups of factors that might 

influence this decision for action: sensemaking processes, motivation, and knowledge and skills. 

Individual creative action is thus argued to be a result of the joint influence of these factors 

influenced by human energy which fuels the ability of an individual would not engage in creative 

action.  

Hypothesis 3: Potential energy mediates the positive relationship between NREM sleep 
(a) OCB, and (b) creativity.

The second type of human energy (in-use energy) is directed toward a particular activity 

(Quinn et al., 2012). In-use energy is often associated with energetic activation, which 

employees feel as part of their affective states (Russell, 1980), often “experienced as feelings of 

vitality, vigor, or enthusiasm” (Quinn et al., 2012: 6). Employees experience in-use energy in the 

form of work engagement (the ability to invest in work energy in work; Kahn, 1990). 

Similar to ebbs and flows in potential energy, fluctuations of in-use energy will influence 

how employees behave at work. Studies show that when employees engage in work, they tend to 

have a broader view of their tasks at hand (Kahn, 1990) and are able to approach their jobs in a 

way that is self-sustaining (Cacioppo et al., 1999). On the other hand, employees experiencing 
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who are disengaged at work are often report lack of volition and proactive drive (Rich et al., 

2010; Schaufeli et al., 2002). Lacking energy directed toward work may therefore leave 

employees with a sense of psychological fatigue and deindividualization of their jobs.  

Hypothesis 4: In-use energy mediates the negative relationship between NREM sleep and 
job burnout. 

NREM and REM Sleep, and the dual pathways 

NREM and REM sleep, although performing different functions, are intertwined. 

Ultradian processes occurring during sleep involving the alteration between REM and NREM, 

simulate the cyclic alternation of NREM sleep and REM sleep by assuming a reciprocal 

interaction. This concept has received some experimental support with studies demonstrating the 

existence of an ultradian rhythm of brain electrical activity that complete the homeostatic 

process. Taken together, NREM and REM sleep have different restorative functions, slow wave 

sleep being important for macromolecular synthesis and REM sleep for removing the synthetic 

products of slow wave sleep to maintain synaptic connections (Shapiro & Flanigan, 1993). 

Whereas NREM enhances physiological homeostasis, REM sleep reduces the stress hormones 

associated with work demands.  

NREM is a crucial determinant of successful memory enhancement (Smith & MacNeill, 

1994). Studies show that sleep-induced performance gains in visual learning appear to depend on 

both the amount of deep non-rapid eye movement (NREM) sleep early in the night and the 

amount of rapid eye movement (REM) sleep late in the night (Gais et al., 2000, Karni et al., 

1994, Stickgold et al., 2000). With respect to the physical abilities, Smith and MacNeill (1994) 

have demonstrated that selective sleep deprivation can impair retention of a pursuit rotor task, 

inferring that the performance decrement resulted specifically from the loss of NREM sleep. 
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Hypothesis 5: NREM sleep enhances the positive relationship between REM sleep and 

recovery.  

Hypothesis 6: NREM sleep enhances the positive relationship between REM sleep and 

self-esteem.  

Hypothesis 7: REM sleep enhances the positive relationship between NREM sleep and 

potential energy. 

Hypothesis 8: REM sleep enhances the positive relationship between NREM sleep and in-

use energy. 

Conditional-Indirect effect 

Taken together the above hypotheses suggest an integrative model of the role of REM 

and NREM sleep on employee behavior. Based on the ultradian argument of sleep states 

fluctuating not only within-individuals but also within-nights, there is an interplay between each 

sleep states such that sleep cycles alternate to generate essential psychological and energetic 

resources for employees. Although NREM sleep is associated with positive outcomes for work 

goal progress, OCB and job burnout, more REM sleep enhances these benefits with sleep cycles 

being predominant in the first half of each night, and REM sleep occurring more in the latter part 

of the night. Similarly, while REM sleep is associated with benefits for OCB, job burnout and 

creativity, more NREM sleep enhance these benefits by more sleep. 

Hypothesis 9: NREM sleep strengthens the positive indirect relationship between REM 

sleep and (a) work goal progress, and (b) OCB via self-esteem. 

Hypothesis 10: NREM sleep strengthens the positive indirect relationship between REM 

sleep and job burnout via recovery. 
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Hypothesis 11: REM sleep strengthens the positive indirect relationship between NREM 

sleep and (a) OCB, and (b) creativity. 

via potential energy. 

Hypothesis 12: REM sleep strengthens the negative indirect relationship between NREM 

sleep and job burnout via in-use energy. 

Method 

To test the above hypotheses, I adopted an experience sampling method (ESM). I sent a 

recruitment e-mail to the employees of a medium-sized brewing company whose employees 

were involved in a variety of roles such as office management, beverage brewing, and restaurant 

service. This email contained detailed information about the study, its procedures, and a link to 

an online sign-up survey (which contained the informed consent form and measures of the 

moderator) followed an invitation to join a briefing session on the last business day before the 

start of the study. At the briefing session, I distributed a packet, which contained an actigraphy 

device, a charging cable, and an instruction booklet on how to use the device. Thirty employees 

signed up for the study and twenty-four attended the briefing session. 

For a non-invasive method of assessing sleep parameters in adults (Ancoli-Israel et al., 

2003), I used the Fitbit Charge 3 to estimate the nightly variations in sleep stages. These wrist-

watch-like devices contain sensitive three-dimensional accelerometers that provide information 

for pattern classification algorithm to map the measured signals to sleep patterns (Beattie et al., 

2017)26. On their workdays, the participants responded to three daily surveys on the mobile 

26 Although polysomnography (a capturing brain waves, oxygen levels, heart rate, breathing and leg movement) is seen as the 
gold standard in the sleep and medical sciences to measure sleep stages, actigraphy provides comparably reasonable 
estimations (Beattie et al., 2017a; Beattie et al., 2017b).  
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application ExpiWell. Time 1 survey was available between 8AM and 10AM and Time 2 survey 

was available between 4PM and 6PM, both contained the measures of the mediating variables. 

Time 3 survey was available between 8PM and 10PM and contained the measures of the 

dependent variables. The final number of participants responded to at least three full days of 

surveys and wore the actigraphic watch on those nights’ precedent the survey responses. This 

resulted in a final sample of 24 individuals who provided at least 235 daily observations out of a 

possible 240 (97 % response rate). The average age of the participants 32 years (SD = 7.07), they 

were predominantly women (56 %), and mostly White (76 %), followed by Hispanic and Latino 

(10 %). Most of them had a four-year degree (56 %) or some college (10 %), or high-school 

education (10 %). They have been working at the firm for an average of 2.26 years (SD = 3.22). 

Measures 

Sleep states duration. The Fitbit devices captured these changes and logged them in the 

Fitbit application programming interface (API) which was scrapped using Fitabase (Fitbit, 2019).

Self-esteem (Time 2). Following previous research (de Cremer et al., 2005), and consistent with 

the previous study, I used a single-item scale to reduce participant burden I measure employees’ 

daily assessments of self-value with a one-item from Robins, Hendin & Trzesniewski (2001). 

Recovery (Time 2). Participants reported the extent to which they feel refreshed and 

recuperated from previous experiences by indicating their agreement (1 = “Strongly disagree” to 

5 = “Strongly agree”) to a three-item measure from Sonnentag (2003). These items are “Today I 

feel relaxed”; “Today I feel recovered”; and “Today I feel in a good mood”. Cronbach alpha for 

this measure was .81. 

Potential energy (resource depletion; Time 2). To capture potential energy depletion, the 

participants responded to a measure by Christian et al. (2015) who adapted the State Self-Control 
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Capacity Scale, a measure of self-regulatory resource depletion (Twenge, Zhang, & Im, 2004). 

Participants indicated their mental exhaustion (i.e., “I feel mentally exhausted right now”) and 

willpower (i.e., “I feel like my willpower is gone right now”). Cronbach alpha for this measure 

was .79. 

 In-use energy (work engagement; Time 2). To capture in-use energy (emotional, 

physical, and cognitive engagement in their jobs), the participants responded to a 3-item measure 

by Christian et al. (2015) adapted from Rich, LePine, and Crawford (2010). The items are “I am 

enthusiastic in my job today” (emotional engagement), “I am absorbed by my job today” 

(cognitive engagement), and “I am exerting my full effort on my job today” (physical 

engagement). Cronbach alpha for this measure was .89. 

Work goal progress (Time 3). Participants rated the extent to which they made sufficient 

progress toward their work goals that day. I used the two-item measures from Wanberg, Zhu, and 

Van Hooft (2010): “I have made good progress on my work goals,” and “I have moved forward 

on my goals.” Cronbach alpha for this measure was .90. 

OCB (Time 3). To capture the prosocial behaviors that employees engaged in at work, 

they responded to the 8-item measure from Dalal et al. (2009). This measure included questions 

such as “I went out of my way to be a good employee”, and “I volunteered to do something that 

was not require”. Cronbach alpha for this measure was .87. 

Job burnout (Time 3). Participants indicated how they felt at the end of their workday by 

responding to the Shirom Melamed Burnout Inventory (2006). They reported their agreement (1 

= “Strongly disagree” to 5 = “Strongly agree”) to a three-item measure. These items were 

“Today, I have no energy for going to work the next day”, “Today, I feel I am not thinking 
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clearly”; and “Today, I feel I am not capable of investing emotionally in coworkers and 

customers.” Cronbach alpha for this measure was .73. 

Creativity (Time 3).  I captured creative performance by using the 5-item measure by 

George and Zhou (2001). The participants will indicate their agreement (1 = “Strongly disagree” 

to 5 = “Strongly agree”) to questions such as “Today, I came up with creative solutions to 

problems” and “Today, I exhibited creativity on the job when given the opportunity to do so.” 

Cronbach alpha for this measure was .89. 

Analytic Approach 

I centered the daily-level variables within a person’s mean (centering within cluster: 

Enders & Tofighi, 2007) to remove the confounding effect of between-person variance27. As 

such, a Level-1 predictor’s fixed effect is thus interpreted as the average within-individual 

increase/decrease on the outcome variable uniquely associated with that predictor, while the 

intercept remains zero. Given the nature the data where daily observations are nested within 

participants, I used Pinheiro and Bates’ (2000) R-package nlme to test the hypotheses. I 

tested the direct effects of sleep states on the mediators, the moderating effects on the mediators, 

and the effect of the mediators on the DVs with random coefficient modelling (RCM; 

Raudenbush & Bryk, 2002). The moderated-mediation effects were tested using Tofighi and 

MacKinnon’s (2011) RMediation package. RMediation relaxes the assumption of normality of 

distribution and computes asymmetric confidence intervals around the indirect effect to account 

for the potentially skewed sampling distribution of the product. This method is recommended for 

27 Inclusion of between-individual variance in estimation can conflate within-individual effects and bias estimates 
(Preacher, Zyphur, & Zhang, 2010; Zhang et al., 2009). 
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testing mediation effects in nested data (Becker & Curhan, 2018; Zhang, Zyphur & Preacher, 

2009). To test the significance of the indirect effects of the Level-1 variables (1-1-1 model; 

Zhang, Zyphur, & Preacher, 2009), I conducted Monte Carlo simulations with 20,000 

replications and computed 95% confidence intervals. Similarly, to estimate the cross-level 

moderated-mediation effect, I tested the above-described indirect effects at higher (+1 SD) and 

lower levels (-1 SD) of the Level-1 moderators (Bauer et al., 2006). 

Results 

To determine whether there was sufficient within-individual variance to be predicted in 

the variables of interest, I decomposed the variance at the between-individual and within-

individual level by examining null models (regression with no predictors). Table 4.1 presents the 

proportion of variance at each level and shows that the percentage of within-individual variance 

ranged from 15 % (for recovery) to 56 % (for creativity), indicating there was considerable 

within-individual variance all variables. Given the substantial amount of within-person variance, 

these results confirm the daily approach, more specifically that sleep types vary more from one 

night to the next, than between persons. 
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Table 4.1. Descriptive Statistics (Means, Standard Deviations, Cronbach Alphas), Correlations and Variance decomposition 
among Study Variables (Study III) 

Variable M SD 1 2 3 4 5 6 7 8 9 10 

1. REM sleep 1.57 0.56 .70** .38** .12* -.14* -.19** .20** .08 .12* -.08 

2. NREM sleep 5.`36 1.13 .41** .28** 0 -.30** -.26**   .09 -.07 .37** .11 

3. Self esteem 3.59 0.80 .13* .01 .62** .49** .22** .61** .55** .31** .43** 

4. Recovery 3.45 0.78 -.06 -.12* .56** (.81) .74** .64** .71** .36** -.38** .33** 

5. Potential energy 2.83 0.89 -.04 -.07 .33** .52** (.89) .88** .67** .65** -.48** .50** 

6. In-use energy 2.47 0.96 .04 -.02 .26** .31** .69** (.86) .61** .56** -.61** .52** 

7. Goal progress 3.14 1.07 .01 -.07 .20** .17** .43** .57** (.90) .64** -.21** .59** 

8. OCB 3.27 0.84 .04 -.01 .13* .09 .36** .47** .59** (.86) -.07 .68** 

9. Job burnout 2.19 0.92 .12 .02 -.17** -.33** -.51** -.44** -.33** -.29** (.73) -.11* 

10. Creativity 2.65 1.12 .11 -.06 .11* 0.09 .38** .52** .66** .62** -.33** (.89) 

Between-individual variance (τ00) 325.69 1754.66 0.23 0.09 0.43 0.54 0.41 0.33 0.27 0.74 

Within-individual variance (ρ2) 779.48 4004.41 0.41 0.52 0.4 0.43 0.68 0.37 0.55 0.56 

Within-individual variance (%) 0.29 0.31 0.36 0.15 0.15 0.54 0.40 0.47 0.35 0.56 

Note: Means and SDs refer to raw data. Correlations below the diagonal are within-person, and above the diagonal are between-person (all Level 1 variables 
were aggregated to individual means at Level 2). Cronbach alpha measures of internal reliability are bolded in parentheses. ρ2 = within-individual variance in the 
dependent variable. τ00 = between-individual variance in the dependent variable. Percentage of variability within-individual was computed as ρ2/(ρ2 + τ00).* p ≤ 
.05, **p ≤ .01, *** p ≤ .00 
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Given that all items loaded significantly on their corresponding factor (p < .001), I 

conducted a multilevel confirmatory factor analysis to demonstrate the distinctiveness of the 

latent variables in the study. The results of this test confirmed that an eight-factor model fits the 

data well: χ2 (595) = 8582.355 (p < .001), CFI = .91, TLI = .90, RMSEA = .06 (LLCI = .054, 

ULCI = .062). This solution fits the data better than a three-factor model with all variables from 

each survey loaded on the same factor (Δχ2 (Δdf = 24) = 1315.7), a two-factor model delineating 

each function of the variables (Δχ2 (Δdf = 2) = 392.8), and a single-factor model (Δχ2 (Δdf = 1) = 

1174.1). These results point to the dimensionality and discriminant validity of the measures and 

confirm the fit of the theoretical model to the data. 

Results 

Table 4.2 presents the results of the multilevel model estimating the tests of hypotheses 1 

through 8. Hypothesis 1 suggested that NREM sleep is positively related to potential energy. 

The results of Model 1 of Table 4.2 indicate that this effect is not statistically significant (γ = 

-.05, SE = .04, ns), thus Hypothesis 1 was not supported.  

Hypothesis 2 suggested that NREM sleep is positively related to in-use energy. The 

results of Model 3 of Table 4.2 indicate that this effect is not statistically significant (γ = -.5, SE 

= .04, ns), thus Hypothesis 2 was not supported.  

Given that Hypothesis 3 (positive indirect relationship between NREM sleep and (a) 

OCB, and (b) creativity via potential energy) was contingent on the significance of Hypothesis 

1, I did not observe an indirect effect, thus no support for Hypothesis 3. 

Given that Hypothesis 4 (negative indirect relationship between NREM sleep and job 

burnout via in-use energy) was contingent on the significance of Hypothesis 2, I did not observe 

an indirect effect, thus no support for Hypothesis 4. 
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Table 4.2. Test of hypothesized effects (Study III)

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

Potential energy In-use energy Recovery Self-esteem 

Constant -.01 -.02 -.03 -.03 .01 -.01 .00 -.03 

(.04) (.04) (.04) (.04) (.04) (.04) (.04) (.04) 

REM sleep -.03 .08 -.08 -.02 .18* .19* 

(.09) (.10) (.09) (.10) (.08) -.08 

NREM sleep -.05 -.03 -.01 -.03 -.06 -.00 

(.04) (.05) (.04) (.05) (.05) (.04) 

REM * NREM .04 .01 .15 .17** 
(.08) (.08) (.08) (.07) 

Observations 261 261 261 261 283 283 283 283 

Log Likelihood -246.97 -249.87 -257.43 -260.09 -299.11 -299.40 -256.73 -257.07

Akaike Inf. Crit. 501.94 511.74 522.86 532.18 606.23 610.80 521.45 526.15

Bayesian Inf. Crit. 516.17 533.04 537.09 553.47 620.78 632.59 536.01 547.93 

Variables Model 9 Model 10 Model 11 Model 12 Model 13 Model 14 

Goal progress OCB Creativity Job burnout 

Constant .01 .01 .02 .02 -.01 -.03 

(.05) (.04) (.04) (.05) (.04) (.04) 

REM sleep -.04 .04 0.17 
(.12) (.08) (.10) 

NREM sleep .01 -.03 .03 
(.04) (.05) (.05) 

REM * NREM 

Self-esteem .29*** .12† 

(.09) (.06) 

Recovery -.33*** 

(.06) 

Vitality .37*** .47*** 

(.06) (.08) 

Engagement -.53*** 

(.07) 

Observations 245 245 236 236 245 236 

Log Likelihood -293.01 -214.54 -196.31 -254.27 -252.85 -234.91

Akaike Inf. Crit. 596.03 439.08 402.62 518.55 515.71 479.82 

Bayesian Inf. Crit. 613.47 456.52 419.87 535.80 533.15 497.08 
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Hypothesis 5 suggested that NREM sleep strengthens the positive relationship between 

REM sleep and recovery. The results of Model 6 of Table 4.2 indicate that this moderating effect 

is non-significant (γ = .15, SE = .08, ns). Therefore, Hypothesis 5 was not supported. 

Hypothesis 6 suggested that NREM sleep strengthens the positive relationship between 

REM sleep and self-esteem. The results of Model 6 of Table 4.2 indicate that this moderating 

effect is positive and significant (γ = .17, SE = .07, p < .05), supporting Hypothesis 5. I plotted 

this interaction effect (one SD above and below the mean), and conducted a simple slopes 

analysis following Preacher, Curran and Bauer (2006). Figure 4.2 illustrates how on days when 

employees have more NREM (+1 SD), the positive relationship between REM sleep and self-

esteem is stronger (simple slope = .35, t = 3.44, p < .001) than when NREM is lower (-1 SD) 

(simple slope = .02, t = .23, p = .82). Therefore, Hypothesis 6 was supported. 

Figure 4.2. The Interactive Effect of REM sleep and NREM sleep on Self-esteem. 
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Hypothesis 7 suggested that REM sleep strengthens the positive relationship between NREM 

sleep and potential energy. The results of Model 3 of Table 4.2 indicate that this moderating 

effect is not statistically significant (γ = .04, SE = .08, ns), thus Hypothesis 7 was not supported. 

Hypothesis 8 suggested that REM sleep strengthens the positive relationship between 

NREM sleep and in-use energy. The results of Model 4 of Table 4.2 indicate that this moderating 

effect is not statistically significant (γ = .01, SE = .08, ns), thus Hypothesis 8 was not supported.  

Hypothesis 9a posited that the positive indirect relationship between daily REM sleep, 

and subsequent daily work goal progress would be stronger on days when employees experience 

higher (vs. lower) NREM sleep. To test this conditional-indirect effect (Table 4.3), I followed 

Bauer et al. (2006) and estimated the indirect effect of daily REM sleep on daily work goal 

progress via daily self-esteem at higher (+1 SD) and lower levels (-1 SD) of daily NREM sleep. 

The indirect effect of REM sleep was .10 at a 95% confidence interval [.038, .183] on days when 

NREM sleep was high, whereas the indirect effect crossed the line of zero [-.046, .062] on days 

when NREM sleep was low. Thus, Hypothesis 9a was supported.  

Table 4.3. Indirect and conditional-indirect effects (Study III) 

Work goal progress OCB 
Indirect effect Est. CI Est. CI 

.055 [.111, .110] .023 [.001, .054] 

Conditional-indirect effect 
Low NREM Est. CI Est. CI 

.007 [-.046, .062] .003 [-.020, .028] 
High NREM Est. CI Est. CI 

.103 [.038, .183] .042 [.004, .090] 
Hypothesis 9b posited that the positive indirect relationship between daily REM sleep, 

and subsequent daily OCB would be stronger on days when employees experience higher (vs. 
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lower) NREM sleep. The indirect effect of REM sleep was .04 at a 95% confidence interval 

[.004, .090] on days when NREM sleep was high, whereas the indirect effect crossed the line of 

zero [-.020, .028] on days when NREM sleep was low. Thus, Hypothesis 9b was supported.  

Given that Hypothesis 10 (NREM sleep strengthening the positive indirect relationship 

between REM sleep and job burnout via recovery) was contingent on the significance of 

Hypothesis 5, I did not observe a conditional-indirect effect, thus no support for Hypothesis 10. 

Given that Hypothesis 11 (REM sleep strengthening the positive indirect relationship 

between NREM sleep and (a) OCB, and (b) creativity via potential energy) was contingent on 

the significance of Hypothesis 7, I did not observe a conditional-indirect effect, thus no support 

for Hypothesis 11. 

Given that Hypothesis 12 (REM sleep strengthening the negative indirect relationship 

between NREM sleep and job burnout via in-use energy) was contingent on the significance of 

Hypothesis 8, I did not observe a conditional-indirect effect, thus no support for Hypothesis 12. 

Supplementary analyses 

In supplementary analyses, I included similar control variables implied in the previous 

studies. When included, these control variables accounted for most statistically meaningful 

variance in the outcome variables being predicted.  

Discussion 

In this study, I set out to examine the intraindividual fluctuations in employee attitude 

and behavior work. My integral model suggests that sleep being a multidimensional 
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phenomenon, helps explain these daily ebbs and flows through a psychological and an energetic 

pathway. The result of the ESM study presented here finds partial support for this model. REM 

sleep is associated with the psychological explanation of OCB and work goal progress. I also 

find that NREM sleep moderates these effects such that it accentuates the relationship between 

REM sleep and employee behaviors at work. Although I do see an association between 

fluctuation in human energy and employee behavior, these results do not support the role of 

delineated sleep states as an antecedent of this association.  

Theoretical contributions 

This study contributes to the organizational literature in three major ways. First, this 

study contributes to the literature on sleep in the organizational studies. Whereas extant studies 

have approached sleep as a unidimensional phenomenon, this model expands on the previous 

essays to suggests how distinct aspects of sleep influence dual dynamic pathways on employee 

attitude and behavior. The results show that NREM does not explain much statistical variance in 

the effects on daily job attitude. By demonstrating effects of REM sleep, the model provides an 

explanation for how when the brain is highly active during this process of cessation of activity, 

employees tend to replenish their psychological resources and tend to adopt behaviors that 

benefit organizations.  

Second, this study argues for the intraindividual factors predicting the ebb and flow of 

daily employee attitude and behavior. Integrating the psychological perspective of the 

conservation of resources (Hobfoll, 1989) to Quinn et al.’s (2012) unified framework of human 

energy, I theorized that potential and in-use energy ebb and flow along with employee attitudes 

and behaviors. I find that the role of sleep states helps predict psychological fluctuations in self-
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esteem and predict employee behaviors. Nevertheless, this study contributes to theories of 

dynamic performance by suggesting how attitude and behavior emanate as a function of 

employees’ abilities, and resources that regularly fluctuate. This model testing a dual pathway 

explanation of the intraindividual predictors of such attitude and behavior demonstrate the 

salience of psychological factors over energetic factors. This suggests that how employees 

perceive themselves at a core on a daily basis, is a better explanation of how sleep states 

influence the daily experience of work.  

Third, this study provides an examination of the intraindividual factors affecting 

psychological and energetic resources. Previous research on the conservation and generation of 

resources have largely examined how external modalities emanating from the interpersonal level 

or organizational level (Beal et al., 2005; Ilies, Dalal et al., 2009; Scott & Barnes, 2011). This 

model in this essay tested the assumption that specific aspect of sleep, a multidimensional 

phenomenon that constitutes about a third of employees’ lives, impacts the ability for employees 

to engage in work. Although the study finds support for the psychological pathway, it provides 

evidence of the role of intraindividual factors such as sleep in predicting employee attitudes and 

behaviors.  

Limitations and Future Research 

As noted in this Study, most of the hypotheses of the model were not supported. This is 

largely due to the first stage of the model not supporting much the assertions put forth. While we 

may expect that REM sleep and NREM sleep to share a high associated with each other as 

components of over sleep quantity, this poses unique challenges when studying multiple 

dimensions of sleep concurrently. The prime empirical concern relates to multicollinearity, 



 93 

whereby high correlations among predictors leading to unstable estimates of regression 

coefficients (Cohen et al., 2003). This can lead to inflated standard errors that may have caused 

the hypotheses in Study 3 to fail empirical test. Future research on the multiple aspects of sleep 

and may want to address this issue by considerably increasing their sample size which would 

assist in reducing the standard errors in their empirical tests. Studies may also want to capture 

each dimension of sleep both using polysomnography and actigraphy. Further empirical 

examination of both dimensions of sleep are required to theoretically ground the examination of 

sleep dimensions independently or in tandem with each other.  

Conclusion 

This study provided an assessment of the dual pathways (psychological and energetic) 

that are potentially at play in how sleep states, namely REM sleep and NREM sleep, influence 

employee attitude and behavior. Despite evidence from an ESM study supporting part of the 

psychological pathway, it sheds light on the importance of sleep as a cognitive resetting 

functions that has important implications for employees and how they contribute to their 

organizations. 
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CHAPTER 5 

GENERAL CONCLUSION 

This dissertation aimed to extend our knowledge on sleep, an important organizational 

phenomenon, and its relation to work. Because sleep occupies a large portion of employees’ 

lives, it helps predict employees’ attitude and behavior at work (Barnes, 2012; Christian & Ellis, 

2012). Nevertheless, by approaching sleep largely from a unidimensional perspective, the extent 

literature may have been limited from uncovering important nuances in the type of sleep 

employees partake in.  I therefore approached sleep from a multidimensional perspective and 

examined how REM and NREM sleep impact organizational life. 

Throughout three distinct studies, I approached sleep largely from the conservation of 

resources theory perspective (Hobfoll, 1989), suggesting that REM and NREM sleep play 

different roles in providing employees with the resources that allow them to tackle work and its 

associated demands. To test these ideas, I drew on an experience sampling approach, leveraging 

recent advances in technology to capture sleep behaviorally, and capture employees’ daily 

attitudes and behavior in an in-situ and proximal fashion. 

More specifically, my first study theorized about the centrality of REM sleep in reducing 

job burnout and considered the role of emotional labor – how employees exert control over their 

emotions at work (Hochshild, 1983) –in expanding our understanding of strategies employees 

may engage to conserve their resources. Results from this study largely supported the 

hypothesized model and highlighted REM sleep’s function plays a unique type of sleep 

associated with heightened brain activity. My results supported the idea that REM sleep 
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influences on how employees experience strain from the demands of work. In so doing, my study 

suggests that cognitively active forms of recovery can benefit employees at work. 

The second study considered how sleep readies employees to tackle multiple expectations 

at work. I considered how REM sleep provides resources for employees to engage in both in-role 

and extra-role behaviors. In testing this multi-level model while considering the role of resource 

substitution in the organizational environment, I found that REM sleep is associated with both 

performance behavior as explained by higher daily self-esteem; and that these effects appear to 

emerge only for employees experiencing lower quality relationships (with their supervisors) at 

work. By examining if, how, and when these effects occur, I endeavored to extend our 

understanding of sleep and performance behavior. 

Finally, the third study considered the implications of both REM and NREM sleep for 

daily employee attitude and behavior. I proposed an integral model that considered a dual 

pathway through which psychological and energetic processes explain how each aspect of sleep 

allows employees to engage in organizationally-desired behaviors without subverting their well-

being. In testing this model, support emerged for the role of the psychological pathway, more 

specifically, the role of self-esteem in predicting employees in-role and extra-role behaviors. In 

so doing, this study further underlines the centrality of REM sleep in predicting employees’ 

attitude and behavior at work on a daily basis.  

Taken together, the three studies that comprise this dissertation provide a theoretical 

examination and initial empirical evidence for the benefits of approaching sleep as a 

multidimensional phenomenon, with implications for employee attitude and behaviors at work
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APPENDIX A 

MEASURES IN CHAPTER 2 

Sleep quantity (Barnes, Schaubroeck, Huth, & Ghumman, 2011) 

How long did you sleep for yesterday night? 

Insomnia (Jenkins, Stanton, Niemcryk, & Rose, 1988; Scott & Judge, 2006) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

1. In general, I have trouble falling asleep

2. In general, I have trouble staying asleep

3. In general, I wake up several times last night

4. In general, I wake up after my usual amount of sleep feeling tired and worn out

Recovery (Sonnentag, 2003) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

1. Today, I feel relaxed

2. Today, I feel recovered

3. Today, I am in a good mood

Emotional labor (Brotheridge & Lee (2003) 

Today, to what extent do you perform these behaviors to be effective at your job? 

(1 = Not at all, 2 = Slightly, 3= Moderately, 4= Very, 5= Extremely) 

 [Surface acting] 
1. Resist expressing my true feelings

2. Pretend to have emotions that I don't really have

3. Hide my true feelings about a situation
[Deep acting]
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4. Make an effort to actually feel the emotions that I need to display to others

5. Really try to feel the emotions I have to show as part of my job

6. Try to actually experience emotions that I must show

Job burnout (Shirom Melamed Burnout Inventory) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

1. Today, I have no energy for going to work the next day.

2. Today, I feel I am not thinking clearly.

3. Today, I feel I am not capable of investing emotionally in coworkers and customers.
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APPENDIX B  

MEASURES IN CHAPTER 3 

Single-item Self-esteem (SISE; Robins, Hendin & Trzesniewski (2001) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

Today, I have high self-esteem. 

Leader member exchange (Liden, Wayne & Stilwell, 1993) 

To what extent do you agree with the following statements? 

The way my supervisor sees it, the importance of my job to his/her performance is... 

 (1= Slightly to none, 2 =somewhat important,  

3 = moderately important, 4 = Great 5 = Very great) 

The way my supervisor sees me,  

he/she would probably say that my ability to do my job well is ... 

 (1 = Poor, 2 = below average, 3 = average, 4 = Good to very good, 5 = Exceptional) 

My supervisor would probably say that my work goals and his/hers are ... 

   (1 = opposite, 2 = Different, 3 = Unrelated, 4 = Similar, 5 = The same) 

I feel that my work goals and those of my supervisor are ... 

    (1 = opposite, 2 = Different, 3 = Unrelated, 4 = Similar, 5 = The same) 

Organizational Citizenship Behavior (Dalal, Lam, Weiss, Welch, and Hulin, 2009) 
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Today, to what extent did you engage in the following behaviors? 

(1 = Not at all, 2 = Slightly, 3= Moderately, 4= Very, 5= Extremely) 

1. Today, I went out of my way to be a good employee

2. Today, I was respectful of other people’s needs.

3. Today, I displayed loyalty to my firm.

4. Today, I praised or encouraged someone.

5. Today, I volunteered to do something that was not required.

6. Today, I showed genuine concern for others.

7. Today, I tried to uphold the values of my firm.

8. Today, I tried to be considerate to others.

Work goal progress (Wanberg, Zhu, and Van Hooft, 2010) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

1. I had a productive day at work today

2. I made good progress at work today
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APPENDIX C 

MEASURES IN CHAPTER 4 

Recovery (Sonnentag, 2003) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 
Today, I feel relaxed 

Today, I feel recovered 

Today, I am in a good mood 

Single-item Self-esteem (SISE; Robins, Hendin & Trzesniewski (2001) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

Today, I have high self-esteem. 

In-use energy (Utrecht Work Engagement Scale; Schaufeli et al., 2002, Bledow et al., 2013) 

To what extent do you feel the following way? 

(1 = Not at all; 5 = Extremely) 

Today, I feel strong and vigorous in my work 

Today, at my work, I feel bursting with energy 

Today, I am enthusiastic about my work 

Today, my work inspires me 

Today, I’m happily engrossed in my work 

Potential energy (subjective vitality; Ryan, & Frederick, 1997) 

To what extent do you feel the following way? 
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(1 = Not at all; 5 = Extremely) 

I feel alive and vital 

I don't feel very energetic  

I feel so alive I just want to burst  

I have energy and spirit 

I look forward to each new day 

I nearly always feel alert and awake 

I feel energized 

Job burnout (Shirom Melamed Burnout Inventory) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

Today, I have no energy for going to work the next day. 

Today, I feel I am not thinking clearly. 

Today, I feel I am not capable of investing emotionally in coworkers and customers. 

Organizational Citizenship Behavior (Dalal, Lam, Weiss, Welch, and Hulin, 2009) 

Today, to what extent did you engage in the following behaviors? 

(1 = Not at all, 2 = Slightly, 3= Moderately, 4= Very, 5= Extremely) 

Today, I went out of my way to be a good employee 

Today, I was respectful of other people’s needs.  

Today, I displayed loyalty to my firm.  

Today, I praised or encouraged someone.  
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Today, I volunteered to do something that was not required. 

Today, I showed genuine concern for others. 

Today, I tried to uphold the values of my firm.  

Today, I tried to be considerate to others. 

Work goal progress (Wanberg, Zhu, and Van Hooft, 2010) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

I had a productive day at work today 

I made good progress at work today 

Creative performance George & Zhou (2001) 

To what extent do you agree with the following statements? 

(1= Strongly Agree, 2 = Agree, 3 = Undecided 4 = Disagree, 5 = Strongly Disagree) 

Today, I came up with creative solutions to problems. 

Today, I am not afraid to take risks. 

Today, I promoted and championed ideas to others. 

Today, I am a good source of creative ideas. 

Today, I exhibited creativity on the job when given the opportunity to do so. 
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