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Abstract 
In an approach to measure the effect of momentary job demands on momentary burnout, a two-

dimensional model was used, with disengagement and emotional exhaustion as the two dimensions 

of burnout. Subsequently, the effect of sleep quality, sleep duration, and the number of awakenings 

during the night before the experienced job demands was included in the equation, resulting in the 

hypotheses that better values for sleep moderates the relationship between job demands and 

momentary burnout the following day. Multi-level data was generated from a sample of 51 employees 

with divergent jobs, through experience sampling, a sleep diary, and an intake questionnaire. A multi-

level regression model was made around the 3 levels of data; the moment-level, the day-level, and 

the person-level. Due to insufficient reliability among items on the moment level, disengagement was 

represented by two items: absence of real challenge and boredom. The measures of emotional 

exhaustion and job demands were reported on a reliable two-item scale. The job demands were found 

to be a negative predictor for boredom as well as for emotional exhaustion. The reason for a negative 

effect was ascribed to the mere challenging job demands that were included in this study. The 

measures ‘subjective sleep quality’ and ‘device-measured total sleep time’ significantly moderated 

the relationship between job demands and boredom. None of the sleep variables moderated the 

relationship between job demands and emotional exhaustion. The found relationships of this study 

give new insights about the development of burnout complaints on a momentary level and underline 

the daily importance of sleep for burnout prevention. 
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1. Scientific introduction 

1.1 Burnout 

Burnout is becoming a growing problem among employees in the Netherlands. For example, 

a recent study has shown that one out of seven employees in the Netherlands experiences burnout-

related complaints at least once a month (CBS & TNO, 2015). Burnout is known to harm an individual’s 

health and endanger the ability to properly fulfill responsibilities in work or social life (Maslach et al., 

2001). Burnout-related complaints can indicate a mild burnout, which is generally associated with 

small mental or physical health problems, such as loss of energy, detachment from work, and 

problems concentrating (De Vente et al., 2003). A more severe state of burnout is called clinical 

burnout and can lead to illness, depression, and longer absence from work (Schaufeli et al., 2001). 

Aside from the outcomes on an individual level, burnout has implications for employers as well. The 

prevention of stress and burnout among employees is very important for organizations. According to 

a study in the Netherlands, the yearly cost of sick-leave due to work-related stress amongst employees 

is 2,8 billion euro’s in 2017 (TNO, 2019). Furthermore, research has shown a medium-strong negative 

relationship between components of burnout and job performance, for in-role as well as extra-role 

performance (Bakker et al., 2004). Also, a study has shown that burnout-related complaints are 

equally common in all age groups between 25 and 65 years old (CBS & TNO, 2015). A similar overview 

three years later, shows that the percentage of employees in the Netherlands experiencing burnout-

related complaints has increased from 13% in 2015 to 16% in 2017 (CBS & TNO, 2018). Thus, the 

burnout problems in the Netherlands are present across the complete working population and appear 

to be increasing over time. The consequences of these problems for society are visible in the cost of 

health care dedicated to burnout. For example in the United States, the yearly cost of burnout 

amongst physicians is estimated to be approximately 4.6 billion US dollars (Han et al., 2019). These 

effects are likely to be present in the Netherlands as well. For these reasons, it becomes important to 

understand the drivers behind burnout. The increasing complications caused by burnout for 

individuals, organizations, and society as a whole, make it worth researching how burnout develops. 

Insights from this research may improve the treatment of people that experience mild burnout 

symptoms and prevent them from reaching a state of clinical burnout. 

Burnout can be described as a prolonged response to interpersonal stressors on the job. 

According to early research on the topic, burnout used to be predominantly related to jobs in human 

services, for example, among nurses and physicians (Maslach & Jackson, 1981). It is a syndrome that 

was originally defined as having high levels of exhaustion, depersonalization, and reduced professional 

efficacy (Maslach & Jackson, 1981). Later studies showed that burnout was also becoming a problem 

outside the human services. Because the term depersonalization was only concerning jobs with mainly 

interpersonal job tasks, this dimension was changed into cynicism to include a broader range of job 

types (Maslach et al., 2001). Firstly, concerning exhaustion, people can experience exhaustion as a 

consequence of excessive and prolonged stress while performing their job (Smith et al., 2019). 

Exhaustion is typically seen as the primary determinant of burnout. Secondly, cynicism is an attitude 

characterized by a general emotional distance to the work and indifference towards tasks. Moreover, 

people who become cynical can evolve negative feelings regarding their clients or colleagues and work 

itself. The rise of cynicism can be a reaction to a high level of exhaustion (Maslach et al., 2001). The 

third dimension associated with burnout was reduced professional efficacy. Professional efficacy 

delineates an individual’s satisfaction with its past and present performance and this individual’s belief 

in future effectiveness at work (Greenglass et al., 2001). However, other literature mentions that 
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professional efficacy is not a direct component of burnout and most research about the factors 

determining burnout is based on a two-dimensional model with emotional exhaustion and 

disengagement as these two dimensions (Demerouti et al., 2001). These were also the dimensions of 

burnout used in current study. 

 

1.2 Job demands 

An important theoretical model that gives an overview of how exhaustion, disengagement, 

and its outcomes are linked, is the Job Demands-Resources (JD-R) Model (Demerouti et al., 2001). This 

model combines two psychological processes to relate job demands and job resources to outcomes in 

the workplace: a health impairment process and a motivational process.  

The health impairment process states that job demands can be seen as stressors that might result in 

emotional exhaustion. The motivational process states that job resources are predictors of motivation 

and that the lack of these resources will lead to disengagement (Schaufeli & Taris, 2014). Job demands 

are aspects of the job, either physical, social, or organizational, that require sustained physical or 

mental effort (Demerouti et al., 2001). Job demands are the factors in the workplace that make work 

hard, difficult, or unpleasant. Job resources are the aspects of a job that are functional towards work 

goals, reduce job demands, or stimulate personal growth (Demerouti et al., 2001). Job resources can 

be physical, psychological, social, or organizational. A crucial element of the JD-R model of burnout 

argues that job resources can buffer the relation between job demands and well-being (Bakker & 

Demerouti, 2007). For example, emotional support can help to process emotional demands and 

therefore reduce the experience of burnout-related complaints. An important extension of the JD-R 

model was the addition of personal resources. Literature argues that personal resources, such as self-

efficacy or optimism, partly mediate the relation between job resources and work engagement 

(Xanthopoulou et al., 2007). Overall, the JD-R model is referred to in scientific literature numerous 

times and appears to be a useful model to set up a study into burnout or job demands. A strength of 

the model is its flexibility. Job demands, as well as job resources, may vary across occupations. The JD-

R model gives researchers the freedom to include whatever job demands or resources are important 

to the work environment of the specific population. Furthermore, the JD-R model can be used to relate 

these job demands and resources to numerous organizational and health outcomes (Schaufeli & Taris, 

2014). Meanwhile, this freedom of combining job demands, resources, and outcomes is also a 

weakness of the model, because it means that generalizability of results is limited (Schaufeli & Taris, 

2014).  

The current research focused on the health impairment process described by the JD-R model 

with the goal of gaining more insight into the causes of burnout. Multiple studies have suggested or 

confirmed that excessive job demands are primarily and positively related to the exhaustion 

component of burnout (Bakker et al., 2003). Examples of job demands are work pressure, emotional 

demands, role conflict, poor environmental conditions, and organizational change (Bakker & 

Demerouti, 2007; Greubel & Kecklund, 2010). Workload, or work pressure, can be defined by 

quantitative aspects that need to be fulfilled during work time. Other related phrasings are time 

pressure or just working hard. Workload has been found to be significantly related to engagement 

(Xanthopoulou et al., 2007). This can be rationalized by growing dedication when there is a lot of work 

to do. A second job demand that is a relevant factor for burnout are emotional demands. An example 

of emotional demand is being confronted with people who constantly complain. This might be clients 

as well as colleagues. Another example is being in contact with people suffering or dying, which can 

be the case in healthcare jobs. The final concept that is associated with job demands is mental strain. 
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Mental strain has been conceptualized as a psychological state that mediates the relation between 

certain job demands and health outcomes (Mayerl et al., 2016). Mental strain can also be seen as a 

single job demand that is developed by needing to concentrate during work. From now on I will 

consider mental strain a type of job demand that might be a predictor of burnout complaints. 

 

1.3 Momentary job demands and state burnout 
The job demands described above can be linked to any job, assuming that they will be always 

there to some extent. However, for most jobs, the job demands, as well as the job resources are not 

evenly distributed over time. In other words, some weeks will be more demanding than others and 

some days employees need to work harder than other days. It is not unlikely that the health 

impairment process is affected by these variations. The reason for this can be that an individual’s 

recovery mechanism has a certain capacity, and when the demands overflow the recovery capacity 

per day, this results in burnout complaints. For this reason, it becomes interesting to measure job 

demands daily and question what the impact of these variations is on burnout complaints. There is a 

recent study about the relationship between smartphone use and work-home interference that tried 

to estimate predictors of burnout using daily measurements (Derks & Bakker, 2014). The authors of 

this study introduced the term ‘state burnout’ to indicate the daily levels of exhaustion and cynicism 

and used a daily diary study to obtain daily measurements. They found that 65 percent of the variance 

of exhaustion and 56 percent in cynicism was attributed to within-person variations, justifying the 

approach to measure burnout daily. 

Also, over time, for an individual, job demands and resources can change (Bakker, 2014). 

Employees are likely to adapt to these changes by trying to balance their job resources and job 

demands (Demerouti et al., 2015). This is called job crafting. To be able to provide efficient job crafting 

knowledge, it is important to know what the effect is of specific job demands in specific situations. 

Knowing the effect of job demands, the proper job resources can be sought in order to stay engaged 

and prevent exhaustion. The effects of job demands in specific situations can be identified by using 

measures based on within-person differences. This can be done by using diary methods. By using data 

from surveys, only measures based on between-person differences can be found (Bolger et al., 2003).  

My research focused on the daily effects that momentary job demands have on the 

experience of burnout related complaints on the same moment of the day. This way I hope to 

contribute to the knowledge of how hampered performance and health issues develop in specific 

situations, which in turn may contribute to job crafting knowledge. So, I was interested in whether the 

effects of job demands also arise within a short time and how this develops during the day.  

 

1.4 The importance of sleep 

Sleep is an important factor in the relationship between job demands and burnout. In general, 

we know that humans need sleep to perform well (Fernandez-Mendoza et al., 2010) and that the 

absence of sleep leads to adverse health effects such as lower-back pain and obesity (Elfering et al., 

2018; Ferrara & De Gennaro, 2001; St-Onge et al., 2016). However, the need for sleep is different 

between persons and even for the same person this can vary per day or change over time (Ferrara & 

De Gennaro, 2001; Van Dongen et al., 2005). In the scientific literature, multiple definitions and 

measures are used to investigate both the outcomes of sleep and the absence of sleep. For example, 

the expressions impaired sleep or sleep deprivation have been related to negative outcomes (Elfering 

et al., 2018; Stewart & Arora, 2019). Sleep duration is probably the most obvious and straightforward 
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measure. The recommendation to adults found for the average amount of sleep is to sleep more than 

7 hours per night on a regular basis (Watson et al., 2015). Earlier research categorized people as long 

sleepers when sleeping longer than 9 hours and as short sleepers when sleeping less than 6 hours per 

night (Van Dongen et al., 2005). Furthermore, the quality of sleep is important. Objectively, this might 

be described by analyzing the distribution of time in the different stages of sleep: the rapid-eye-

movement (REM) stage and four non-rapid-eye-movement (NREM) stages (Åkerstedt, 2006). While in 

sleep, humans go through these stages of sleep multiple times each night. All stages have specific 

functions of recovery during the night. For example, the rapid eye movement (REM) stage, is known 

to be crucial for the processing of memories. Other more simple and more appealing measures for 

sleep-quality are the number of awakenings during the night and the level of trouble arising in the 

morning. Finally, perceived sleep quality might be a relevant and useful measure as well. Research has 

shown that subjective sleep quality closely reflects sleep continuity, which is objectively measured by 

the number of awakenings during a night (Åkerstedt et al., 1994). It can be concluded that different 

aspects of sleep are important and that these can be related to positive and negative outcomes. 

However, it is still unclear how these measures exactly relate to each other, and which one is the most 

reliable. 

 

1.5 Sleep and burnout 
Besides the importance of sleep for general health and different types of performance, I 

believe that sleep is also a relevant factor in the process of job demands leading to occupational 

burnout. Numerous studies point in this direction by showing a direct relationship between job 

demands and sleep as well as a direct relationship between impaired sleep and both clinical and daily 

burnout. Firstly, the relationship between job demands and sleep is considered. Job demands have 

been found to have a significant effect on insomnia, sleep deprivation, and daytime fatigue (Kalimo et 

al., 2000). For example, the simultaneous consideration of two job stressors (psychological demands 

and job decision latitude), resulted in highest scores on sleep deprivation for the applicants in the 

higher quartile for psychological demands and in the lowest quartile for decision latitude (Kalimo et 

al., 2000). Also, research shows that stress about the following day (job demands) often leads to 

impaired sleep (Åkerstedt, 2006) and that long term experience of job demands is associated with 

increased sleeping problems (Berset et al., 2011; De Lange et al., 2009). These results show the impact 

of job demands on sleep after experiencing these job demands.  In my research, I will explore the 

opposite relationship, which I expect to exists as well. This would mean that past sleep affects the 

experience of job demands. The evidence that disturbed sleep can increase the adverse health effects 

of certain job demands (Greubel & Kecklund, 2010) also points in the direction that better sleep may 

prevent negative effects of job demands such as burnout. 

Secondly, the direct relationship between sleep problems and clinical burnout (over a longer 

period) has been shown multiple times in research. For example, sleep problems have been found to 

be a predictor of the development of burnout after 2 years (Elfering et al., 2018). Additionally, sleep 

duration of fewer than 6 hours a night has also been identified as the main risk factor for burnout 

development (Söderström et al., 2012). Next to this direct relation, research also shows that impaired 

sleep may hamper the recovery from clinical burnout (Sonnenschein et al., 2007). Although the 

evidence for the long term relation is abundant, I found little proof for the direct relationship between 

impaired sleep and burnout complaints on the short term. Only one study showed that shortened or 

disturbed sleep resulted in higher levels of stress (Åkerstedt, 2006). Moreover, this study concludes 
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that longitudinal studies in real-life situations are necessary to show the effects on real-life work 

stress.  

Concluding, I found that there is a bi-directional relationship between job demands and sleep 

as well as a direct relationship between impaired sleep and clinical burnout. However, only limited 

scientific literature can be found about the direct relationship between impaired sleep and daily 

burnout complaints. Therefore my findings are in line with a recent extensive review study (Stewart 

& Arora, 2019); although multiple studies have noted the relationship between increased stress, 

burnout, and the consequences of decreased sleep, to the best of my knowledge, no studies have yet 

evaluated the concept of whether improved sleep can improve daily burnout symptoms.  

Furthermore, because job demands are a primary predictor of burnout and sleep is related to 

both concepts, I think that quality of sleep can have a moderating effect on the relation between job 

demands and daily burnout complaints. To start, research has already shown a moderating effect of 

sleep on the relation between work-home interference (WHI) and burnout. Here, sleep quality 

affected the relation between negative and positive WHI and burnout (Sanz-Vergel et al., 2011). 

Because job demands are predictors of burnout as well as negative WHI, I argue that sleep quality can 

have a similar moderating effect for job demands. Furthermore, one can think of sleep as a source of 

recovery that buffers high job demands during the next day of work. Research has shown this buffering 

mechanism for psychological detachment for high job demands on emotional exhaustion and health-

related complaints (Sonnentag et al., 2010). Furthermore, a study showed that sleep can help to renew 

personal resources, which are found to be positively related to lower emotional exhaustion after the 

next day of work (Nägel & Sonnentag, 2013). Therefore, I hypothesize that a good night's sleep offers 

a moderating effect on the relationship between job demands the next day and the burnout 

complaints resulting from these demands.  

 

1.6 Hypotheses  

To summarize, the current study was designed to test the impact of sleep on the daily process 

of job demands leading to burnout. The expectations of the study can be summarized in the following 

hypotheses. 

 

Hypothesis 1a: Job demands that are reported throughout the day are positively related to momentary 

disengagement. 

 

Hypothesis 1b: Job demands that are reported throughout the day are positively related to momentary 

emotional exhaustion. 

 

Hypothesis 2a: Self-reported sleep duration during the night moderates the effects of job demands 

during the following day on burnout, such that when the sleep duration is lower, the positive effect of 

job demands on burnout is stronger. 

 

Hypothesis 2b: Subjective sleep quality experienced during the night moderates the effect of job 

demands during the following day on burnout, such that when the perceived sleep quality is higher, 

the positive effect of job demands on burnout is weaker. 
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Hypothesis 2c: The total sleep time during the night moderates the effects of job demands during the 

following day on burnout, such that when sleep time is higher, the positive effect of job demands on 

burnout is weaker. 

 

Hypothesis 2d: The number of awakenings during the night moderates the effects of job demands 

during the following day on burnout, such that when the number of awakenings is higher, the positive 

effect of job demands on burnout is stronger. 

 

To examine the variables described in this document, a daily diary study was conducted among 

employees in the Netherlands. A diverse set of employees are followed for a week. They are asked to 

fill in a daily sleep diary to collect data about their sleep. This qualitative data was combined with 

quantitative data from an activity watch that is used to measure sleep variables. These results will be 

combined with the results from experience sampling throughout the whole week, about the 

employees' work activities and attitude towards work. This data will be analyzed to test the 

hypotheses of this research.  
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2 Methods 

2.1 Procedure 

For the recruitment of participants for this study, three requirements were set. Participants should 

have a workweek of at least 4 days (to obtain enough occupational data), master the Dutch language 

(because the study is performed in Dutch), and be at least 30 years old (since for a large part data is 

gathered by students, this prevents ending up with only participants in their twenties).  

The participants were primarily found by students and staff of the Human Performance 

Management group at the TU/e. The recruitment process was guided by a Ph.D. student. First of all 

groups of master students were assigned, as part of the course “Performance Enhancement”, to find 

at least 5 participants, for example among family and friends. Furthermore, two graduate students 

executing a master thesis project within the capacity group also were assigned to find up to 10 

participants for the study. To guard the quality of this student-recruited sample, the students were 

instructed clearly and were asked to find a feasible number of participants. For all students, there was 

a personal interest in generating sufficient and useful data. Especially when following these 

recommendations, results from student recruited samples do not differ from non-student recruited 

samples (Demerouti & Rispens, 2014). Finally, the Ph.D. student recruited participants at the TU/e by 

using flyers, and advertisements on public information television screens. The flyers and 

advertisements mainly targeted TU/e employees that wanted to know more about their sleep habits. 

All participants would receive financial compensation of 20 euro and a feedback report on their sleep 

habits. 

During the data collection trajectory, all participants were ‘followed’ for seven consecutive days 

typically starting on a Sunday, containing a full working week of at least 4 working days, and ending 

on a Saturday. Participants filled out three types of questionnaires: an intake questionnaire, daily sleep 

diaries, and experience sampling questionnaires. All questions were translated into Dutch so 

participants could answer them in their native language.  

The experience sampling questionnaires gathered information linked to random moments during 

the day. The participant had to answer questions regarding their current work activity and mood 

regarding work. These experience sampling questionnaires had to be filled out using the mobile app 

MetricWire, and appeared, preceded by a notification, on 7 randomly generated moments between 

9:00 and 22:00 each day. These questionnaires had to be answered within 30 minutes after they 

appeared. If not, the questionnaire for that moment was discarded.  

Furthermore, the participants had to fill out a daily sleep diary for the duration of the research. 

Every morning the subjects had to answer a questionnaire about their sleep that night. These 

questions that form their sleep diary had to be answered by using the mobile app MetricWire. The 

sleep diary appeared in the app at 6:00 a.m. accompanied by a silent notification and had to be filled 

out before noon that same day.  

Finally, participants were asked to fill out an intake questionnaire before the start of the study. 

The intake questionnaire consisted of 5 different sections. Besides some demographics, this intake 

questionnaire gathered general information about the participant regarding general burnout, general 

job demands and resources, chronotype, and sleep quality. The intake questionnaire had to be filled 

out using the online tool Qualtrics for which an invitation link was sent to the participant via e-mail. In 

addition to the three types of questionnaires, the participants were wearing an ‘acti-watch’ during the 

whole duration of the study. This type of smart-watch was programmed to automatically measure 
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activity and rest of the subject through movement and heartbeat sensors. The watch had to be worn 

day and night and was used to objectively measure the sleep of the subject. 

All data was gathered anonymously. A participant number was used to link the data from 

MetricWire and Qualtrics to the same individual. In the MetricWire app, the participant number was 

needed when registering for the app. The intake questionnaire asked for the participant number in 

the first question. All participants participated voluntarily and signed an informed consent before the 

start of the study. 

 

2.2 Participants 

For the final dataset, no participants had to be excluded from the sample based on outliers or 

insufficient data. This resulted in a final sample size of 51 individuals, 349 (out of 357 possible) sleep 

diaries, and 1831 (out of 2499 possible) experience sampling moments.  

Of all employees participating in the study 33 (64,7%) were male and 18 (35,3%) were female. 

Their average age was 49,3 (SD = 9,17), and 74,5% of them were higher educated (HBO or WO). The 

mean weekly contract hours was 36,2 (SD = 5,36) and the mean actual work hours was 41,8 (SD = 

9,94). The job sector ‘health care/well-being” was represented mostly, and accounted for 17,6%. 

Other sectors represented by more than 5% were industry (13.7%), education (13,7%), government 

(11.8%), business services (9.8%), and trade (7,8%). 

 

2.3 Measures 

Momentary burnout was measured by using the variables disengagement and emotional 

exhaustion. Both disengagement and emotional exhaustion were measured by two items in the 

experience sampling questionnaire. The four items were using a seven-point scale ranging from 1 (‘I 

disagree’) to 7 (‘I agree’). The first disengagement item was ‘At this moment I am experiencing my 

activity as a real challenge’ (scores to be reversed). The second disengagement item was originally 

chosen as ‘I am sickened by my current activity’. However, the literal Dutch translation of this 

statement included the words ‘misselijk’ or ‘ziek’, which would have a different meaning here. For this 

reason, the statement was changed into: ‘Wat ik nu aan het doen ben verveelt me’. In English this 

would be: ‘My current activity bores me’. In the discussion section I will further elaborate on the 

impact of this decision. 

The items for emotional exhaustion were ‘I have enough energy for my current activity’ (scores to 

be reversed), and ‘Right now I feel emotionally drained’. 

The value for Job demands was assessed by averaging two items of the experience sampling 

questionnaire: demands (‘My current activity requires that I work hard) and mental strain (‘My current 

activity requires a lot of concentration’). Both items were using an answer range from 1 (‘I disagree’) 

to 7 (‘I agree’).  

Sleep duration was calculated using the daily answers in the sleep diary. The final value for the 

sleep duration was calculated in minutes by taking the difference between the ‘sleep time’ and the 

‘wake time’ and adding the ‘falling asleep time’. The ‘falling asleep time’ is the answer in minutes  to 

the question ‘How long did it take you to fall asleep’. To acquire the ‘sleep time’ and the ‘wake time’ 

the question was respectively ‘What time did you try to go to sleep (closing your eyes)’ and ‘What was 

the time of your final awakening?’. 

Subjective sleep quality was measured by the daily sleep diary as well. The final value for this 

construct will be the average of two items: sleep quality (‘How would you rate the quality of your 
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sleep?’), rated from 1 (‘very bad’) to 5 (‘very well’) and recovery (‘How rested do you feel?’) rated from 

1 (totally not rested) to 5 (‘totally rested’). The reliability for this measure is good (ρ = .809). 

Total sleep time is an objective sleep-measure calculated from the data collected by the acti-watch 

that the participant had been wearing. This measure is the time in bed minus the sleep latency and 

the total wake after sleep onset (WASO).  

The total number of awakenings during the night was also measured by the acti-watch. This 

includes all major and minor departs from sleep, which can be conscious or unconscious to the 

participant. 

 

2.4 Statistical analyses 

The data that was obtained can be interpreted as hierarchical data. The repeated measures 

of momentarily experience are nested within one day. The repeated measures of daily sleep are 

nested within one person. This means that the data model consists of 3 levels of nested data. These 

levels are level 1; the moment, level 2; the day, and level 3; the person. General data about the job, 

habits, and preferences of a person, provided by the intake questionnaire, formed the data at level 3. 

When analyzing a multi-level model, the effect the variables at different levels are typically assessed 

on a first-level outcome variable, which in this case was ‘burnout’. 

To investigate if job demands affect momentary burnout, a multi-level regression model was 

built using the MLwiN program. Multi-level modeling takes into account the variability caused by 

variables from different levels. Multi-level regression analysis was done to estimate the value of job 

demands. Since I was interested in occupational burnout, for the assessment of momentarily burnout 

experience and job demands, only the cases were included for which the participant indicated that 

he/she was currently working. 

To investigate if sleep duration, subjective sleep quality, total sleep time, and the number of 

awakenings moderated the relationship between job demands and burnout, a multi-level moderation 

analysis was done. First, the moderator was added to the regression model as a predictor. Then, the 

slope for first level predictor job demands was randomized between days. Subsequently, the cross-

level analyses were done, by adding a cross-level variable to the model. This interaction term between 

first-level predictor job demands and the second level predictor (the moderator) indicated a possible 

cross-level interaction effect. Afterward, a simple slope test was conducted to check whether the 

relationship between the independent and dependent variables was significant at a particular value 

of the moderator.  

Predictor variables for level 1 (e.g. job demands) were centered on the day-mean, variables 

for level 2 (e.g. sleep duration) to the person mean. Any level 3 variables were centered on the grand 

mean. The cross-level interaction terms automatically used the centering that was used for the 

respective interacting variables. 
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3 Results 

3.1 Reliability analysis 
To check whether the two items for respectively disengagement, exhaustion and job demands 

could be used as a joint measure for the respective construct, a reliability or ‘internal consistency’ 

analysis was performed. A widely used indicator for the internal consistency of a scale, the Cronbach’s 

alpha, was not an option, since this method needs a minimum of 3 items.   

The best alternative to evaluate a 2-item scale, is by using the Spearman-Brown coefficient (Eisinga et 

al., 2012). The so called split-half reliability uses the Spearman-Brown formula to generate a reliability 

coefficient based on the Pearson’s correlation between the two items. 
 

Equation 1: Split-half reliability: 

 
 
To calculate this interpersonal reliability, first all datapoint of a single person on the same day were 
aggregated for that day. Subsequently, the average for the days are aggregated on the person. This 
resulted in one average value per participant (51). 
 
 
Table 1: Split-half reliabilities 

Data aggregated first by day, then by person (n=51) 

 Pearson’s r correlation Split-half reliability (ρ)  

Disengagement: 

DIS1inv & DIS2 

.327* .493 

Emotional exhaustion: 

EE1inv & EE2 

.681** .810 

Job demands: 

Demands & Mental Strain 

.679** .809 

** correlation is significant with p < 0.001 

* correlation is significant with p < 0.05 

 

Based on the split-half reliability in the table above, and the threshold of 0.7 (Nunnally, 1978), the 

following decision were made: 

 

• The two disengagement items could not be taken together in a joint measure and have been 

addressed separately. 

 

• The two items EE1 (Inverse) and EE2 were taken together in a measure called ‘Emotional 

exhaustion’. 

 

• The two items ‘demands’ and ‘mental strain’ were taken together in a measure called 

‘momentary job demands’.  
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3.2 Descriptive Statistics 

For assessing the dependent variable momentarily experienced burnout, only the cases were 

assessed at which the participant indicated that he/she was currently working. From the sample of 

1831 cases, in 771 cases the participant was working and in 1060 cases the participant was not 

working. Considering all cases independently, the mean score for job demands was higher when the 

participants indicated that they were working (μ = 4.433, SD = 1.53) than when they were not working 

(μ = 1.88 , SD = 1.23). The mean score for the first disengagement item was lower when the 

participants indicated that they were working (μ = 3.74, SD = 1.72) than when they were not working 

(μ = 6.07, SD =1.43). The mean score for the second disengagement item was higher when the 

participants indicated that they were working (μ = 2.41, SD = 1.43) than when they were not working 

(μ = 2.08, SD = 1.42).The mean score for emotional exhaustion was higher when the participants 

indicated that  they were working (μ = 1.91, SD = 1.00) than when they were not working (μ = 1.76 , 

SD = 1.00). 

Table 2 presents the mean aggregated to the person level, the standard deviations, and 

correlations among the study variables from the experience sampling questionnaire. Table 3 

summarizes the sleep data measured by the acti-watch for each night independently. 

 
Table 2: Descriptive statistics of aggregated level-1 measures. N=51 (“Are you currently working?” = “Yes”) 

 Mean SD 1. 2. 3. 4. 

1. DIS1: Absence of real challenge 3.77 1.13 -    

2. DIS2: Boredom 2.36 0.78 .327* -   

3. Emotional exhaustion 1.90 0.66 -.104  .522** -  

4. Job demands 4.40 1.02 -.763** -.228 .078  - 

** correlation is significant with p<0.01 (2-tailed)  

* correlation is significant with p<0.05 (2-tailed) 

 

 
Table 3: Descriptive statistics level-2 measures from acti-watch. 

 N Mean SD 1. 2. 3. 4. 

1. time in bed (hrs) 334 7.96 1.42 -    

2. Total sleep time (hrs) 326 6.55 1.59 .717** -   

3. WASO (min) 326 42.48 22.73 .489** .412** -  

4. Awakenings 326 23.34 9.44 .511** .507** .845** - 

** correlation is significant with p<0.01 (2-tailed)  

* correlation is significant with p<0.05 (2-tailed) 

 

 

3.4 Hypothesis 1: Job demands as a predictor of momentary burnout 

Hypothesis 1a and 1b stated that job demands experienced throughout the day increase the 

level of momentarily experienced disengagement and emotional exhaustion. The analysis for this 

hypothesis was done separately for these two dimensions of burnout. Two dependent variables 

associated with disengagement were analyzed. Emotional exhaustion was analyzed using one 

dependent variable. 
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3.4.1 Disengagement 1: Absence of real challenge 
Two multi-level regression models were designed to analyze the dependent variable ‘absence 

of real challenge’: the null model and the predictor model. The outcomes of the multi-level regression 

analysis for this item are shown in Table 4. 

The null model shows how the variance is distributed between the three levels of data. From the total 

(unexplained) variance for ‘Absence of real challenge’, 34% was assigned to the moment level, 8% was 

assigned to the day-level, and 58% was assigned to the person-level. 

In the predictor model 1, the variable ‘job demands’ had been added to the model as predictor of 

‘absence of real challenge’. This predictor model showed a significant improvement over the null 

model in terms of deviance score (Δ-2x log =182.235, df = 1, p < .001), indicating a better model fit. 

The estimate of the coefficient of ‘job demands’ (β1 = -618, s.e. = .042) was significant (t = 14.71 and 

p < .001), but in the opposite of the hypothesized direction. By adding this predictor, 17% of the 

moment-level variance for ‘absence of real challenge’, could be explained. 

The measure ‘job demands’ is therefore a significant predictor of the ‘absence of real challenge’ item. 

However, it predicts a decrease rather than the hypothesized increase, meaning that a higher score 

for ‘job demands’ is associated with a lower score for ‘absence of real challenge’.  In other words, 

when people indicate that they have to work hard and need to concentrate, in general they also 

indicate that they are challenged more by their current activity. Although this line of reasoning is 

sound it is in contradiction with the hypothesis. Therefore, based on ‘absence of real challenge’ 

hypothesis 1a is rejected. 

 
Table 4: Model outcomes of the null model and the predictor model for Disengagement 1 (Absence of real 
challenge). 

Disengagement 1: Absence of real challenge 

 Null model Predictor model 1 

 Estimate s.e. p-value Estimate s.e. p-value 

Intercept 3.746 .153 < .001 3.746 .153 < .001 

Job demands    -.618 .042 < .001 

       

 Unexplained 

variance: 

  Unexplained 

variance: 

Explained 

variance: 

 

Level 3 (Person)  1.000 (34%)   .996 0%  

Level 2 (Day)  0.242 (8%)   .402 -5%  

Level 1 (Moment)  1.738 (58%)   1.239 17%  

       

Deviance 2796.396   2614.161   

Χ2-difference -   182.235  <.001 

Cases in use 771   771   

The null model shows the intercept for the equation for the dependent variable. The unexplained variance in 
this model shows the percentage of the total variance of the dependent variable that lies within each level of 
the multi-level data. Predictor model 1 includes level 1 variable job demands as a predictor of disengagement 
1. Here the unexplained variance is the variance that is still not explained. The explained variance is the 
percentage that is explained by the estimates of the predictor variables that are added in the regression 
equation compared to the null model. 
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3.4.2 Disengagement 2: Boredom 
Two multi-level regression models were designed to analyze the dependent variable ‘boredom’: the 

null model and the predictor model. The outcomes of the multi-level regression analysis for this aspect 

of disengagement are shown in Table 5. 

The null model showed how the variance is distributed between the three levels of data. From the 

total (unexplained) variance for ‘boredom’, 75% was assigned to the moment level, 2% was assigned 

to the day-level, and 23% was assigned to the person-level. 

In the predictor model 1, the variable ‘job demands’ had been added to the model as predictor of 

‘boredom’. This predictor model showed a significant improvement over the null model in terms of 

deviance score (Δ-2x log = 55.850, df = 1, p < .001), indicating a better model fit. The estimate of the 

coefficient of ‘job demands’ (β1 = -.341, s.e. = .044) was significant (t = 7.75 and p < .001), but in the 

opposite of the hypothesized direction. By adding this predictor, 17% of the moment-level variance 

for ‘boredom’, could be explained. 

The measure ‘job demands’ is therefore a significant predictor of ‘boredom’. However, it predicts a 

decrease rather than the hypothesized increase, meaning that a higher score for ‘job demands’ is 

associated with lower score for ‘boredom’.  In other words, when people indicate that they have to 

work hard and need to concentrate, in general they also indicate that they experience less boredom.  

Although this line of reasoning is sound it is in contradiction the hypothesis. Therefore, hypothesis 1a 

is rejected based on boredom. 

 
Table 5: Model outcomes of the disengagement 2 (boredom) null model and the predictor model that includes job 
demands. 

Disengagement 2: Boredom 

 Null model Predictor model 1 

 Estimate s.e. p-value Estimate s.e. p-value 

Intercept 2.383 .108 < .001 2.398 .108 < .001 

Job demands    -.341 .044 < .001 

       

 Unexplained 

variance: 

  Unexplained 

variance: 

Explained 

variance: 

 

Level 3 (Person) .468 (23%)   .469 0%  

Level 2 (Day) .031 (2%)   .074 -2%  

Level 1 (Moment) 1.543 (75%)   1.393 7%  

       

Deviance 2619.267   2563.417   

Χ2-difference -   55.850  < .001 

Cases in use 771   771   

 

 

 

3.4.3 Emotional exhaustion 
Two multi-level regression models were designed to analyze the dependent variable ‘emotional 

exhaustion’: the null model and the predictor model. The outcomes of the multi-level regression 

analysis for emotional exhaustion are shown in Table 6. 
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The null model shows how the variance is distributed between the three levels of data. From the total 

(unexplained) variance for ‘emotional exhaustion’, 58% was assigned to the moment level, 4% was 

assigned to the day-level, and 23% was assigned to the person-level. 

In the predictor model 1, the variable ‘job demands’ had been added to the model as predictor of 

‘emotional exhaustion’. This predictor model showed a significant improvement over the null model 

in terms of deviance score (Δ-2x log = 7.056, df = 1, p = .008), indicating a better model fit. Additionally, 

the measure ‘job demands’ (β1 = -.075, s.e. = .028) predicts emotional exhaustion (t = 2.68 and p = 

.007). By adding this predictor to the model, 1% of the moment-level variance for ‘emotional 

exhaustion’, could be explained. 

However, higher scores for ‘job demands’ predict a decrease in ‘emotional exhaustion’ rather than 

the hypothesized increase. This means that when people indicate that they have to work hard and 

need to concentrate, in general they report less signs of emotional exhaustion. This outcome is in 

contradiction with the hypothesis. Therefore, hypothesis 1b is rejected. 

 
Table 6: Model outcomes of the emotional exhaustion null model and the predictor model that includes job 
demands. 

Emotional Exhaustion 

 Null model Predictor model 1 

 Estimate s.e. p-value Estimate s.e. p-value 

Intercept 1.909 .092 < .001 1.909 .092 < .001 

Job demands    -.075 .028 .007 

       

 Unexplained 

variance: 

  Unexplained 

variance: 

Explained 

variance: 

 

Variance level 3 (Person) .378 (39%)   .378 0%  

Variance level 2 (Day) .038 (4%)   .040 0%  

Variance level 1 

(Moment) 

.563 (58%)   .557 1%  

       

Deviance 1902.155   1895.099   

Χ2-difference -   7.056   .008 

Cases in use 771   771   

 

 
In the regression equation, job demands predicted disengagement more strongly than emotional 

exhaustion. In other words, an increase in job demands leads to a decrease of disengagement as well 

as a decrease in emotional exhaustion. However, the effect on the disengagement items is stronger. 

Both hypothesis 1a and 1b were rejected. No evidence was found that job demands experienced 

throughout the day increase the level of momentarily experienced burnout complaints. The results 

even suggest that for this sample an increase in job demands leads to fewer burnout-related 

complaints. 

 

3.5 Hypothesis 2: Testing the moderating effect of sleep 

According to Hypothesis 2a, 2b, 2c, and 2d, sleep has a moderating effect on the relationship between 

job demands during the following day and burnout. The three hypotheses use a different measure for 

sleep: 2a uses self-reported sleep duration, 2b uses subjective sleep quality, 2c uses device-recorded 



19 
 

total sleep time, and 2d uses the device-recorded number of awakenings. These hypotheses are tested 

individually in separate regression models.  

 

3.5.1 Hypothesis 2a (Self-reported sleep duration) 

Disengagement 1: Absence of real challenge 

The multi-level model that contained self-reported daily sleep duration as a 2nd level predictor of 

‘absence of real challenge’ was compared to the model that only contained the 1st level predictor ‘job 

demands’ (predictor model 1, Table 4). The model containing both predictors had a significantly lower 

deviance score than the previous model (Δ-2x log = 75.768, df = 1, p < .001), indicating an improvement 

of model fit. However fewer cases were involved in this regression.  

The effect of sleep duration on ‘absence of real challenge’ (β2 = .070, s.e. = .070) was not significant (t 

= 1.00 p = .319), meaning that sleep duration did not predict ‘absence of real challenge’. The 

randomization of the slope for job demands between days (σ2
u1 = .114, s.e.= .043) was significant (t = 

2.65, p = .008), meaning that the effect of job demands on ‘absence of real challenge’ was significantly 

different between days. The model containing this randomization of the slope for job demands 

showed a significant improvement over the previous model in terms of model fit (Δ-2x log = 15.352, 

df = 1, p < .001). The interaction effect of job demands and subjective sleep quality on ‘absence of real 

challenge’ (β3ijk = .006, s.e. = .068) was not significant (t = .088 p = .930). The outcomes of the multi-

level regression models for ‘absence of real challenge’ are shown in Table 7.  

 
Table 7: Model outcomes for job demands and sleep duration on disengagement 1.  

Disengagement 1: Absence of real challenge 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 3.759 .155 < .001 3.759 .155 < .001 3.759 .087 < .001 

Job demands -.618 .042 < .001 -.606 .052 < .001 -.605 .029 < .001 

Sleep duration .070 .070 .319 .071 .071 .319 .071 .037 .319 

JD X SD       .006 .068 .930 

          

β1j    .114 .043 0.008 .114 .043  

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Level  3 

(Person) 

1.031 -1%  1.030 -1%  1.030 -1%  

Level 2      

(Day) 

0.370 -4%  .427 -6%  .427 -6%  

Level 1 

(moment) 

1.232 17%  1.076 22%  1.076 22%  

          

Deviance 2538.393   2523.041   2523.033   

Χ2-difference 

test 

75.768  < .001 15.352  < .001 0.008  .929 

Cases in use 751   751   751   

Three consecutive models used for the moderation analysis: the predictor model including sleep duration as a 
predictor variable, the randomization model, and the interaction model. This includes the estimates and 
standard errors together with the unexplained and explained variance, and the indicators of model fit. The X2-
difference test was calculated for the decrease in deviance score compared to the previous model. The explained 

variance is compared to the null model. 
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With a simple slope analysis, the relationship between job demands and absence of real challenge 

was tested for values of sleep duration equal to one standard deviation above and below the mean. 

The visualization of this simple slope analysis is shown in the Figure 1 below. 

 

 
Figure 1: Simple slopes for sleep duration on job demands and DIS1 

 

For low values of sleep duration, high job demands led to less absence of real challenge in tasks (t = 

14.05, p < .001). Also for high sleep duration, high job demands led to less absence of real challenge. 

(t = 5.95, p < .001). Sleep duration did not affect the relationship between job demand and absence 

of real challenge, which is evident form the two slopes in Figure 2 that are almost identical . 

 

Disengagement 2: boredom 

The multi-level model that contained self-reported daily sleep duration as a 2nd level predictor of 

boredom was compared to the model that only contained the 1st level predictor job demands 

(predictor model 1, Table 4). The model containing both job demands and sleep duration had a 

significantly lower deviance score than the previous model (Δ-2x log = 70.838, df = 23, p < .001), 

indicating an improvement of model fit. The effect of sleep duration on boredom (β2 = .051, s.e. = 

.057) was not significant (t = .89, p = .371), meaning that higher or lower levels of self-reported sleep 

duration did not directly lead to higher levels of boredom. 

The randomization of the slope for job demands between days (σ2
u1 = .061, s.e.= .034) was not 

significant (t = 1.79, p = .032), meaning the effect of job demands on boredom was not significantly 

different between days. The model containing this randomization of the slope for job demands 

showed a significant improvement over the previous model in terms of model fit (Δ-2x log = 26.797, 

df = 1, p < .001), meaning that randomization of job demands over days improved the model fit. The 

interaction effect of job demands and sleep duration on boredom (β3ijk = .073, s.e. = .064) was not 

significant (t = 1.15, p = .356). The outcomes of the multi-level regression models for boredom are 

shown in Table 8. 
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Table 8: Model outcomes for job demands and sleep duration on disengagement 2.  

Disengagement 2: Boredom 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 2.411 .110 < .001 2.406 .087 < .001 2.401 .109 < .001 

Job demands -.339 .045 < .001 -.332 .029 < .001 -.330 .049 < .001 

Sleep duration .051 .057 .371 .075 .036 .137 .049 .057 .781 

JD X SD       .073 .064 .356 

          

β1j    .061 .034 .317 0.061 .035 .317 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

.492 -1%  .501 -2%  .479 -1%  

Variance level 

2 (Day) 

.062 -2%  .085 -3%  .087 -3%  

Variance level 

1 (ESmoment) 

1.401 7%  1.304 12%  1.301 12%  

          

Deviance 2492.579   2465.782   2464.671   

Χ2-difference 

test 

70.838  < .001 26.797  < .001 1.111  .292 

Cases in use 749   749   749   

 

 

With a simple slope analysis, the relationship between job demands and boredom was tested for 

values of sleep duration equal to one standard deviation above and below the mean. The visualization 

of this simple slope analysis is shown in Figure 2 below.  

 

 
Figure 2: Simple slopes for sleep duration on job demands and DIS2 

 

For low values of sleep duration, high job demands led to less boredom (t = 20.57, p < .001). For high 

sleep duration, high job demands led to less boredom. (t = 2.13, p = .033). Self-reported sleep duration 

did not affect the relationship between job demand and boredom. 

 

 



22 
 

Emotional Exhaustion 

The multi-level model that contained self-reported daily sleep duration as a 2nd level predictor of 

emotional exhaustion was compared to the model that only contained the 1st level predictor job 

demands (predictor model 1, Table 5). The model containing both job demands and sleep duration 

had a significantly lower deviance score than the previous model (Δ-2x log = 48.051, df = 23, p = .002), 

indicating a significant improvement of model fit. In this multi-level regression model the effect of 

sleep duration on emotional exhaustion (β2 = -.060, s.e. = .038) was not significant (t = 1.58, p = .114), 

meaning that sleep duration was not a predictor of emotional exhaustion.  

The randomization of the slope for job demands between days (σ2
u1 = .049, s.e.= .019) was significant 

(t = 2.58, p = .010). The model containing this randomization of the slope for job demands showed a 

significant improvement over the previous model in terms of model fit (Δ-2x log = 14.151, df = 1, p < 

.001). The interaction effect of job demands and sleep duration on emotional exhaustion (β3ijk = .076, 

s.e. = .045) was not significant (t = 1.69, p = .091). The outcomes of the multi-level regression models 

for emotional exhaustion are shown in Table 9.  

 
Table 9: Model outcomes for job demands and sleep duration on emotional exhaustion. 

Emotional Exhaustion 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 1.908 .092 < .001 1.907 .092 < .001 1.907 .092 < .001 

Job demands -.073 .028 .009 -.071 .035 < .001 -0.067 .034 < .001 

Sleep duration -.060 .038 .114 -.051 .037 .168 -0.058 .037 .117 

JD X SD       .076 .045 .091 

          

β1j    .049 .019 .010 .045 .019 .018 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

.377 0%  .375 0%  .333 0%  

Variance level 

2 (Day) 

.039 0%  .057 -2%  .056 -2%  

Variance level 

1 (ESmoment) 

.561 0%  .499 7%  .499 7%  

          

Deviance 1847.048   1832.897   1830.088   

Χ2-difference 

test 

48.051  .002 14.151  < .001 2.809  .094 

Cases in use 749   749   749   

 

 

With a simple slope analysis, the relationship between job demands and boredom was tested for 

values of sleep duration equal to on standard deviation above and below the mean. The visualization 

of these simple slopes is shown in Figure 3 below. 
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Figure 3: Simple slopes for sleep duration on job demands and emotional exhaustion. 

 
For low values of sleep duration, high job demands led to less emotional exhaustion (t = 14.09, p < 

.001). For high sleep duration, the simple slope was not significant. Therefore, high job demands did 

not lead to less emotional exhaustion (t = .18, p = .859). 

 

3.5.2 Hypothesis 2b (Subjective sleep quality) 

Disengagement 1: Absence of real challenge 

The multi-level model that contained daily subjective sleep quality as a 2nd level predictor of ‘absence 

of real challenge’ was compared to the model that only contained the 1st level predictor ‘job demands’ 

(predictor model 1, Table 4). The model containing both job demands and subjective sleep quality had 

a significantly lower deviance score than the previous model (Δ-2x log = 93.924, df = 1, p < .001), 

indicating an improvement of model fit. However fewer cases were involved in this regression. In this 

multi-level regression model the effect of subjective sleep quality on disengagement (β2 = -.033, s.e. = 

.113) was not significant (t = .292 p = .770), meaning that subjective sleep quality did not predict 

‘absence of real challenge’. The randomization of the slope for job demands between days (σ2
u1 = .115, 

s.e.= .43) was significant (t = 2.67, p = .007), meaning the effect of job demands on ‘absence of real 

challenge’ was different between days. The model containing this randomization of the slope for job 

demands showed a significant improvement over the previous model in terms of model fit (Δ-2x log = 

15.304, df = 1, p < .001). The interaction effect of job demands and subjective sleep quality on ‘absence 

of real challenge’ (β3ijk = .102, s.e. = .107) was not significant (t = .95, p = .341). The outcomes of the 

multi-level regression models for ‘absence of real challenge’ are shown in Table 10. 
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Table 10: Model outcomes for job demands and subjective sleep quality on disengagement. 

Disengagement 1: Absence of real challenge 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 3.768 0.154 < .001 3.768 .154 < .001 3.768 .154 < .001 

Job demands -.619 .042 < .001 -.607 .052 < .001 -.061 .052 < .001 

Subj.SQ -.033 .113 .770 -.037 .114 .745 -.036 .113 .750 

JD X Subj.SQ        .102 .107 .341 

          

β1j     .115 .043 .007  .107 .042 .011 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

1.011 0%  1.009 0%  1.011 0%  

Variance level 

2 (Day) 

.372 -4%  .430 -6%  .427 -6%  

Variance level 

1 (ESmoment) 

1.236 17%  1.078 22%  1.083 22%  

          

Deviance 2520.237   2504.933   2504.082   

Χ2-difference 

test 

93.924  < .001 15.304  < .001 0.851  < .115 

Cases in use 745   745   745   

 

 

With a simple slope analysis, the relationship between job demands and absence of real challenge 

was tested for values of subjective sleep quality equal to one standard deviation above and below the 

mean. The visualization of this simple slope analysis is shown in Figure 4 below. 

 

 
Figure 4: Simple slopes for subjective sleep quality on job demands and DIS1 

 

For low values of subjective sleep quality, high job demands led to less absence of real challenge in 

tasks (t = 31.71, p < .001). For high subjective sleep quality, high job demands also led to less absence 

of real challenge. (t = 4.31, p < .001). The effect of job demands on the absence of real challenge 
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appears slightly smaller when sleep quality is high. However, the interaction is not statistically 

significant. 

 

Disengagement 2: boredom 

The multi-level model that contained daily subjective sleep quality as a 2nd level predictor of 

disengagement was compared to the model that only contained the 1st level predictor job demands 

(predictor model 1, Table 4). The model containing both job demands and subjective sleep quality had 

a significantly lower deviance score than the previous model (Δ-2x log = 102.535, df = 27, p < .001), 

indicating a significant improvement of model fit. In this multi-level regression model the effect of 

subjective sleep quality on disengagement (β2 = .221, s.e. = .092) was significant (t = 2.40, p = .016), 

meaning that subjective sleep quality was a significant predictor of disengagement. The randomization 

of the slope for job demands between days (σ2
u1 = .059, s.e.= .031) was not significant (t = 1.90, p = 

.057), meaning the effect of job demands on disengagement was not significantly different between 

days. The model containing this randomization of the slope for job demands showed a significant 

improvement over the previous model in terms of model fit (Δ-2x log = 29.486, df = 1, p < .001). The 

interaction effect of job demands and subjective sleep quality on disengagement (β3ijk = .191, s.e. = 

.093) was significant (t = 2.05, p = .040). The outcomes of the multi-level regression models for 

boredom are shown in Table 11.  

 
Table 11: Model outcomes for job demands and subjective sleep quality on disengagement. 

Disengagement 2: Boredom 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 2.401 .108 < .001 2.400 .115 < .001 2.400 .111 < .001 

Job demands -.330 .044 < .001 -.319 .047 < .001 -.322 .046 < .001 

Subj.SQ -.221 .092 .016 -.158 .084 .046 -.213 .091 .0193 

JD X Subj.SQ        .191 .093 .040 

          

β1j     .059 .031 .057  .056 .028 .045 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

.473 0%  .509 2%  .501 2%  

Variance level 

2 (Day) 

.069 -2%  .088 -3%  .089 -3%  

Variance level 

1 (ESmoment) 

1.361 9%  1.280 13%  1.280 13%  

          

Deviance 2460.882   2431.396   2428.905   

Χ2-difference 

test 

102.535  < .001 29.486  < .001 2.491  < .115 

Cases in use 745   745   745   

 

 

With a simple slope analysis, the relationship between job demands and boredom was tested for 

values of subjective sleep quality equal to one standard deviation above and below the mean. The 

visualization of this simple slope analysis is shown in Figure 5 below. 
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Figure 5: Simple slopes for subjective sleep quality on job demands and DIS2 

 

For low values of subjective sleep quality, high job demands led to less boredom (t = 25.41, p < .001). 

For high sleep quality, the slope was not significant (t = 1.74, p = 0.083). The negative relationship 

between job demands on boredom was stronger when subjective sleep quality is low. This confirms 

H2b for boredom. 

 

Emotional Exhaustion 

The multi-level model that contained daily subjective sleep quality as a 2nd level predictor of emotional 

exhaustion was compared to the model that only contained the 1st level predictor job demands 

(predictor model 1, Table 5). The model containing both job demands and subjective sleep quality had 

a significantly lower deviance score than the previous model (Δ-2x log = 73.769, df = 27, p < .001), 

indicating a significant improvement of model fit. In this multi-level regression model the effect of 

subjective sleep quality on emotional exhaustion (β2 = -.148, s.e. = .060) was significant (t = 2.47, p = 

.014), meaning that subjective sleep quality was a significant predictor of emotional exhaustion. The 

randomization of the slope for job demands between day level variables (σ2
u1 = .048, s.e. = .019) was 

significant (t = 2.51, p = .012). The model containing this randomization of the slope for job demands 

showed a significant improvement over the previous model (Δ-2x log = 14.454, df = 1, p < .001). The 

interaction effect of job demands and subjective sleep quality on emotional exhaustion (β3ijk = -.019, 

s.e. = .072) was not significant (t = .26, p = .792). Thus, hypothesis 2b is rejected for emotional 

exhaustion. 

The outcomes of the multi-level regression models for emotional exhaustion are shown in Table 12. 
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Table 12: Model outcomes for job demands and subjective sleep quality on emotional exhaustion. 

Emotional Exhaustion 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 1.903 .090 < .001 1.902 .090 < .001 1.902 .090 < .001 

Job demands -.070 .028 .012 -.066 .035 .059 -.065 .035 .063 

Subj. SQ -.148 .060 .014 -.148 .059 .012 -.147 .059 .013 

JD X Sub. SQ       -.019 .072 .079 

          

β1j    .048 .019 .012 .048 .019 .012 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

.358 2%  .360 2%  .360 2%  

Variance level 

2 (Day) 

.037 0%  .053 -2%  .053 -2%  

Variance level 

1 (ESmoment) 

.551 1%  .490 7%  .489 8%  

          

Deviance 1821.330   1806.876   1806.810   

Χ2-difference 

test 

73.769  < .001 14.454  < .001 0.066  .797 

Cases in use 745   745   745   

 

 

With a simple slope analysis, the relationship between job demands and boredom was tested for 

values of subjective sleep quality equal to one standard deviation above and below the mean. The 

visualization of these simple slopes is shown in Figure 6 below. 

 

 
Figure 6: Simple slopes for subjective sleep quality on job demands and emotional exhaustion 

 

For a low value of subjective sleep quality the relationship between job demands and emotional 

exhaustion was significant (t = 3.60, p < .001). For high values of subjective sleep quality the slope for 

the relationship between job demands and emotional exhaustion was not significant (t = .92, p = .356). 
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3.5.3 Hypothesis 2c (Total sleep time) 

Disengagement 1: Absence of real challenge 

The multi-level model that contained device measured total sleep time as a 2nd level predictor of 

‘absence of real challenge’ was compared to the model that only contained the 1st level predictor ‘job 

demands’ (predictor model 1, Table 4). The model containing both job demands and total sleep time 

had a significantly lower deviance score than the previous model (Δ-2x log = 491.129, df = 1, p < .001), 

indicating a significant improvement of model fit. However 141 cases less were involved in this 

regression. In this multi-level regression model the effect of total sleep time on ‘absence of real 

challenge’ (β2 = -.037, s.e. = .059) was not significant (t = .63, p = .531), meaning that subjective sleep 

quality was a not a predictor of ‘absence of real challenge’. The randomization of the slope for job 

demands between days (σ2
u1 = .099, s.e.= .044) was significant (t = 2.25, p = .024), meaning the effect 

of job demands on ‘absence of real challenge’ was different between days. The model containing this 

randomization of the slope for job demands showed a significant improvement over the previous 

model in terms of model fit (Δ-2x log = 13.153, df = 1, p < .001). The interaction effect of job demands 

and subjective sleep quality on ‘absence of real challenge’ (β3ijk = -.004, s.e. = .053) was not significant 

(t = .08, p = .940). The outcomes of the multi-level regression models for ‘absence of real challenge’ 

are shown in Table 13. 

 
Table 13: Model outcomes for job demands and total sleep time on disengagement 1. 

Disengagement 1: Absence of real challenge 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 3.697 .167 < .001 3.689 .168 < .001 3.698 .168 < .001 

Job demands -.629 .045 < .001 -.620 .055 < .001 -.620 .055 < .001 

TotalSleepTime -.037 .059 .531 -.032 .059 .588 -.032 .059 .588 

JD X TST       -.004 .053 .940 

          

β1j    .099 .044 0.024 .099 .044 .024 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

1.010 0%  1.021 -1%  1.022 -1%  

Variance level 

2 (Day) 

0.357 -4%  0.408 -6%  0.408 -6%  

Variance level 

1 (ESmoment) 

1.226 17%  1.081 22%  1.081 22%  

          

Deviance 2123.032   2209.879   2109.872   

Χ2-difference 

test 

491.129  < .001 13.153  < .001 0.007  .933 

Cases in use 630   630   630   

 

 

With a simple slope analysis, the relationship between job demands and absence of real challenge 

was tested for values of total sleep time equal to one standard deviation above and below the mean. 

The visualization of this simple slope analysis is shown in the figure below. 
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Figure 7: Simple slopes for total sleep time on job demands and DIS1 

 

With a simple slope analysis, the relation between job demands and absence of real challenge was 

tested for values of total sleep time equal to one standard deviation above and below the mean. For 

short sleep, high job demands led to less absence of real challenge in tasks (t = 18.54, p < .001). For 

long sleep, high job demands also led to less absence of real challenge. (t = 4.49, p < .001). Total sleep 

time did not affect the relation between job demand and absence of real challenge. 

 

Disengagement 2: boredom 

The multi-level model that contained total sleep time as a 2nd level predictor of boredom was 

compared to the model that only contained the 1st level predictor job demands (predictor model 1, 

Table 4). The model containing both job demands and total sleep time had a significantly lower 

deviance score than the previous model (Δ-2x log = 517.399, df = 142, p < .001), indicating an 

improvement of model fit. In this multi-level regression model the effect of total sleep time on 

boredom (β2 = .054, s.e. = .046) was not significant (t = 1.17, p = .240), meaning that total sleep time 

was not a predictor of boredom. The randomization of the slope for job demands between days (σ2
u1 

= .091, s.e.= .035) was significant (t = 2.6, p = .009). The model containing this randomization of the 

slope for job demands showed a significant improvement over the previous model (Δ-2x log =33.191, 

df = 1, p < .001). The interaction effect of job demands and total sleep time on disengagement (β3ijk = 

.089, s.e. = .029) was significant (t = 3.07, p = .020). The outcomes of the multi-level regression models 

for boredom are shown in Table 14. 
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Table 14: Model outcomes for job demands and total sleep time on disengagement 2. 

Disengagement 2: Boredom 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 2.352 .125 < .001 2.354 .127 < .001 2.355 .126 < .001 

Job demands -.338 .046 < .001 -.331 .051 < .001 -.322 .046 < .001 

TotalSleepTime -.054 .046 .240 -.007 .037 .850 -.050 .046 .277 

JD X TST        .089 .029 .020 

          

β1j     .091 .035 .009  .072 .010 < .001 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

.552 -4%  .572 -5%  .567 -5%  

Variance level 

2 (Day) 

.054 -1%  .097 -3%  .095 -3%  

Variance level 

1 (ESmoment) 

1.280 13%  1.159 19%  1.171 18%  

          

Deviance 2046.018   2012.827   1997.022   

Χ2-difference 

test 

517.399  < .001 33.191  < .001 15.805  < .001 

Cases in use 630   630   630   

 

 

With a simple slope analysis, the relationship between job demands and boredom was tested for 

values of total sleep time equal to one standard deviation above and below the mean. The 

visualization of this simple slope analysis is shown in Figure 8 below. 

 

 
Figure 8: Simple slopes for total sleep time on job demands and DIS2 

 

For low values of total sleep time, high job demands led to less boredom (t = 691.70, p < .001). For 

high values of total sleep time, the slope was not significant. (t = 1.93, p = .054). The negative relation 

between job demands and boredom was stronger when the total sleep time was low. 
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Emotional Exhaustion 

The multi-level model that contained total sleep time as a 2nd level predictor of emotional exhaustion 

was compared to the model that only contained the 1st level predictor job demands (predictor model 

1, Table 5). The model containing both job demands and total sleep time had a significantly lower 

deviance score than the previous model (Δ-2x log = 331.599, df = 142, p < .001), indicating a significant 

improvement of model fit. In this multi-level regression model the effect of total sleep time on 

emotional exhaustion (β2 = -.006, s.e. = .032) was not significant (t = .1875, p = .8513), meaning that 

total sleep time was not a predictor of emotional exhaustion. The randomization of the slope for job 

demands between days (σ2
u1 = .037, s.e.= .019) was not significant (t = 1.95, p = .0515). The model 

containing this randomization of the slope for job demands showed a significant improvement over 

the previous model (Δ-2x log = 10.786, df = 1, p = .00102). The interaction effect of job demands and 

total sleep time on emotional exhaustion (β3ijk = .021, s.e. = .034) was not significant (t = .62, p = .537). 

The outcomes of the multi-level regression models for emotional exhaustion are shown in Table 15. 

 
Table 15: Model outcomes for job demands and total sleep time on emotional exhaustion. 

Emotional Exhaustion 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 1.866 .102 < .001 1.865 .101 < .001 1.865 .101 < .001 

Job demands -0.069 .030 .021 -.075 .032 .036 -.067 .036 .063 

TotalSleepTime -0.006 .032 .851 -.007 .032 .827 -.004 .032 .901 

JD X TST        .021 .034 .537 

          

β1j     .037 .019 .051  .037 .018 .040 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

.390 -1%  .382 0%  .382 0%  

Variance level 

2 (Day) 

.048 -1%  .063 -3%  .063 -3%  

Variance level 

1 (ESmoment) 

.563 0%  .514 5%  .514 5%  

          

Deviance 1563.500   1552.714   1552.348   

Χ2-difference 

test 

331.599  < .001 10.786  .001 0.336  .545 

Cases in use 630   630   630   

 

 

With a simple slope analysis, the relation between job demands and emotional exhaustion was tested 

for values of total sleep time equal to one standard deviation above and below the mean. The 

visualization of this simple slope analysis is shown in Figure 9 below. 
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Figure 9: Simple slopes for total sleep time on job demands and emotional exhaustion 

 

For a low value of total sleep time, the relationship between job demands and emotional exhaustion 

was not significant (t = 1.774, p = .078). For a high value of total sleep time, the relationship between 

job demands and emotional exhaustion was also not significant (t = 1.11, p = .268). The total sleep 

time of participants did not lead to differences in the effect that job demands had on emotional 

exhaustion. 

 

3.5.4 Hypothesis 2d (Number of awakenings) 

Disengagement 1: Absence of real challenge 

The multi-level model that contained number of awakenings as a 2nd level predictor of ‘absence of real 

challenge’ was compared to the model that only contained the 1st level predictor ‘job demands’ 

(predictor model 1, Table 4). The model containing both job demands and number of awakenings had 

a significantly lower deviance score than the previous model (Δ-2x log = 490.745, df = 1, p < .001), 

indicating a significant improvement of model fit. However 141 cases less were involved in this 

regression. In this multi-level regression model the effect of the number of awakenings on ‘absence 

of real challenge’ (β2 = .00001, s.e. = .010) was significant (t = .001, p = .999), meaning that awakenings 

did not predict ‘absence of real challenge’. The randomization of the slope for job demands between 

days (σ2
u1 = .099, s.e.= .044) was significant (t = 2.25, p = .024), meaning that the effect of job demands 

on ‘absence of real challenge’ was different between days. The model containing this randomization 

of the slope for job demands showed a significant improvement over the previous model in terms of 

model fit (Δ-2x log =13.252, df = 1, p < .001). The interaction effect of job demands and awakenings 

on ‘absence of real challenge’ (β3ijk = .003, s.e. = .009) was not significant (t = .33, p = .739). The 

outcomes of the multi-level regression models for ‘absence of real challenge’ are shown in Table 16.  
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Table 16: Model outcomes for job demands and awakenings on disengagement 1. 

Disengagement 1: Absence of real challenge 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 3.697 .167 < .001 3.699 .168 < .001 3.670 .168 < .001 

Job demands -.629 .045 < .001 -.620 .055 < .001 -.620 .055 < .001 

Awakenings <.001 .010 >.999 0.001 .010 .920 .001 .010 .920 

JD X Awaken.        .003 .009 .739 

          

β1j     .099 .044 .024  .098 .043 .023 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Level 3 

(Person) 

1.001 0%  1.020 -1%  1.019 -1%  

Level 2 (Day) .363 -4%  .414 -6%  .414 -6%  

Level 1 

(Moment) 

1.224 17%  1.079 22%  1.080 22%  

          

Deviance 2123.416   2110.164   2110.088   

Χ2-difference 

test 

490.745  < .001 13.252  < .001 0.076  .783 

Cases in use 630   630   630   

 

 

With a simple slope analysis, the relationship between job demands and absence of real challenge 

was tested for a number of awakenings equal to one standard deviation above and below the mean. 

The visualization of this simple slope analysis is shown in the Table 11 below. 

 

 
Figure 10: Simple slopes for awakenings on job demands and DIS1 

 

For a low number of awakenings, high job demands led to less absence of real challenge in tasks (t = 

23.93, p < .001). For a high number of awakenings, high job demands also led to less absence of real 

challenge. (t = 4.32, p < .001). Number of awakenings did not affect the relation between job demand 

and absence of real challenge. 
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Disengagement 2: boredom 

The multi-level model that contained the total number of awakenings during the night as a 2nd level 

predictor of disengagement was compared to the model that only contained the 1st level predictor job 

demands (predictor model 1, Table 4). The model containing both job demands and the number of 

awakenings had a significantly lower deviance score than the previous model (Δ-2x log = 516.007, df 

= 142, p < .001), indicating a significant improvement of model fit. In this multi-level regression model, 

the effect of awakenings on boredom (β2 = -.0008, s.e. = .0077) was not significant (t = .1039, p = 

.9172), meaning that the number of awakenings was not a predictor of boredom. The randomization 

of the slope for job demands between days (σ2
u1 = .095, s.e.= .033) was significant (t = 2.8788, p = 

.0040). The model containing this randomization of the slope for job demands showed a significant 

improvement over the previous model (Δ-2x log =34.919, df = 1, p < .001). The interaction effect of 

job demands and awakenings on boredom (β3ijk = .010, s.e. = .005) was significant (t = 2.02, p = .043). 

The outcomes of the multi-level regression models for disengagement are shown in Table 17.   

 
Table 17: Model outcomes for job demands and awakenings on disengagement 2 

Disengagement 2: Boredom 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 2.352 .125 < .001 2.356 .127 < .001 2.356 .127 < .001 

Job demands -.338 .046 < .001 -.324 .051 < .001 -.320 .049 < .001 

Awakenings -.0008 .0077 .917 -.0056 .0056 .353 .0009 .0076 .905 

JD X Awaken.        .0099 .0049 .0433 

          

β1j     .095 .033 .004  .081 .014 < .001 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

.552 -4%  .567 -5%  .567 -5%  

Variance level 

2 (Day) 

.061 -1%  .099 -3%  .099 -3%  

Variance level 

1 (ESmoment) 

1.278 13%  1.162 19%  1.171 18%  

          

Deviance 2047.410   2012.491   2002.551   

Χ2-difference 

test 

516.007  < .001 34.919  < .001 9.9399  .002 

Cases in use 630   630   630   

 

 

With a simple slope analysis, the relationship between job demands and boredom was tested for the 

number of awakenings equal to one standard deviation above and below the mean. The visualization 

of this simple slope analysis is shown in Figure 11 below. 
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Figure 11: Simple slopes for awakenings on job demands and DIS2 

 

For a low number of awakenings, high job demand led to less boredom (t = 2.79, p = .005). For a high 

number of awakenings during the night, high job demands did not lead to less boredom (t = 1.32, p = 

.188).   

 

Emotional exhaustion 

The multi-level model that contained the total number of awakenings during the night as a 2nd level 

predictor of emotional exhaustion was compared to the model that only contained the 1st level 

predictor job demands (predictor model 1, Table 5). The model containing both job demands and the 

number of awakenings had a significantly lower deviance score than the previous model (Δ-2x log = 

332.126, df = 142, p < .001), indicating a significant improvement of model fit. In this multi-level 

regression model the effect of awakenings on emotional exhaustion (β2 = .004, s.e. = .005) was not 

significant (t = .80, p = .424), meaning that total sleep time was not a predictor of emotional 

exhaustion. The randomization of the slope for job demands between days (σ2
u1 = 038., s.e.= .019) 

was not significant (t = 2.00, p = .046). The model containing this randomization of the slope for job 

demands showed a significant improvement over the previous model (Δ-2x log = 10.780, df = 1, p < 

.00102). The interaction effect of job demands and awakenings on emotional exhaustion (β3ijk = - 

.0004, s.e. = .0059) was not significant (t = .07, p = .946). The outcomes of the multi-level regression 

models for emotional exhaustion are shown in Table 18.  
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Table 18: Model outcomes for job demands and awakenings on emotional exhaustion. 

Emotional Exhaustion 
 Predictor model 2 Randomization model Interaction model 

 Estimate s.e. p Estimate s.e. p Estimate s.e. p 

Intercept 1.866 .102 < .001 1.865 .101 < .001 1.865 .101 < .001 

Job demands -0.069 .030 .021 -.067 .036 .063 -.067 .036 .063 

Awakenings .004 .005 .424 -.004 .005 .424 .004 .005 .424 

JD X Awaken.       -.0004 .006 .946 

          

β1j     .038 .019 .046  .038 .019 .046 

          

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 Unexplained 

variance: 

Explained 

variance: 

 

Variance level 

3 (Person) 

.3391 -1%  .383 -1%  .383 -1%  

Variance level 

2 (Day) 

.047 -1%  .062 -2%  .062 -2%  

Variance level 

1 (ESmoment) 

.563 0%  .514 5%  .514 5%  

          

Deviance 15620.973   1552.193   1552.188   

Χ2-difference 

test 

332.126  < .001 10.780  .001 .0054  .941 

Cases in use 630   630   630   

 

 

With a simple slope analysis, the relationship between job demands and emotional exhaustion was 

tested for the number of awakenings equal to one standard deviation above and below the mean. The 

visualization of this simple slope analysis is shown in Figure 12 below. 

 

 
Figure 12: Simple slopes for awakenings on job demands and emotional exhaustion 

 

For a low number of awakenings the relationship between job demands and emotional exhaustion 

was significant (t = 3.54, p < .001). For a high number of awakenings, the relationship between job 

demands and emotional exhaustion was not significant (t = .79, p = .432). 

 



37 
 

Figures 12-14 summarize the results explained in this chapter. 

 

 
Figure 13: Effect size found in the models for disengagement 1 

 

 

 

 
Figure 14: Effect sizes found in the models for disengagement 2 

 

 

 
Figure 15: Effect sizes found in the models for emotional exhaustion 
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4 Scientific Discussion 

4.1 Momentary effects of job demands 
The most important finding of this study was that higher momentary job demands were 

related to lower momentary disengagement and lower momentary emotional exhaustion. These 

findings do not directly fit into the leading research framework of this topic, the job demands-

resources model (Demerouti et al., 2001). This model states that job demands are stressors on the job 

that lead to higher levels of emotional exhaustion. The JD-R model also stated that job demands, 

indirectly via affecting job resources and emotional exhaustion, could lead to more disengagement. 

Based on this existing literature on burnout, an increase of emotional exhaustion, as well as an 

increase of disengagement, was expected for higher levels of job demands. 

The possible origin of these contradictory results compared to prevailing ideas might come 

from the specific type of job demands that were included in current research. Job demands are 

generally defined as factors in the workplace that require sustained physical or mental effort 

(Demerouti et al., 2001). However, a distinction has been identified between challenging demands 

and hindrance demands (Crawford et al., 2010). The current study included job demands measured 

by self-reported values for the need to work hard and the level of concentration needed at specific 

moments during worktime. These questions describe ‘challenging’ demands rather than ‘hindrance’ 

demands. There is scientific evidence that these two types of job demands are not as homogenous as 

described in the JD-R model, and that they have a different effect on engagement and exhaustion (Van 

den Broeck et al., 2010). In contrast to hindrance demands, challenging demands positively trigger 

employees, and therefore, until a certain point, help to gain engagement or energy. Hindrance 

demands, such as role-conflict or lack of social support, are on the other hand associated with more 

exhaustion and less vigor, which is a main component of work engagement (Van den Broeck et al., 

2010; Ventura et al., 2015). Furthermore, previous research also addressed that, with the help of high 

job -and personal resources, job demands can be interpreted as challenges (Bakker, 2014). This 

reasoning is applicable for both disengagement measures and emotional exhaustion, as 

disengagement was measured by the absence of challenge and degree of boredom, and emotional 

exhaustion was partly assessed on the sufficiency of energy. 

The reasoning that more challenging job demands can result in less disengagement is the most 

intuitive for ‘boredom’. The relationship with job demands that was found for this item follows 

common lines of reasoning: when someone’s task does not require them to work hard or concentrate 

this often results in higher levels of boredom. Although I can perfectly explain my finding, the validity 

of ‘boredom’ as the measure for disengagement is still questionable. Probably boredom did not 

represent the full construct of disengagement and is therefore of limited use as a dimension of 

burnout. 

 The disengagement item ‘absence of real challenge’ yielded a much stronger relationship with 

job demands than the ‘boredom’ item. However, this result should be interpreted prudently since a 

strong positive correlation existed between the inverse of this item (which was the one included in 

the questionnaire) and both job demands items. This may be a result of the formulation of the 

question for this item: ‘At this moment I am experiencing my activity as a real challenge’. This arguably 

reflected more on the activity (job demands) than on a specific feeling towards the job the participant 

had at the moment (engagement). The inverse of ‘absence of real challenge’ could therefore be 

interpreted as challenging job demand, rather than a reflection of engagement. This directly explains 
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the high negative effect size of job demands on ‘absence of real challenge’. The effect that challenging 

job demands would have had on a representative disengagement item, would be smaller. 

  For emotional exhaustion, the smallest negative effect size of job demands was found. The 

reasoning behind this finding is slightly less intuitive than for boredom. However, the assessed job 

demands being challenging rather than hindering, again mainly explains why the relationship is 

negative. To begin, it can be partly explained by looking back at the questions included in the 

experience sampling questionnaire. The questions were: ‘I have enough energy for my current activity’ 

(scores to be reversed) and ‘right now I feel emotionally drained’. The current sample yielded low 

means for both items. Since the research was performed without any preselection on burnout levels 

of employees, the low means for these items that were yielded in the current study can be explained.  

The low scores for these items mean high levels of energy. Although even challenging job demands 

lead to emotional exhaustion in the longer term (Crawford et al., 2010), in the short term they might 

still increase in energy. This explains that high (challenging) job demands are related to lower 

momentary emotional exhaustion.  

 A final possible explanation for any deviating results compared to earlier research is that the 

current study measured and compared job demands, disengagement, and emotional exhaustion on a 

momentary level. This means that the values only reflect on the task or feeling of that particular 

moment of the working day. The results showed that the variance found for momentary 

disengagement and emotional exhaustion was for a large part based on the momentary level. In the 

literature, frameworks, and theories primarily exist for general ‘trait-level’ burnout, based on variance 

on a personal level. The JD-R model for example is based on the general level only, thereby describing 

a work setting with all the job characteristics that come into play over a longer period. So, when 

evaluating relationships for a specific moment of the day, the theories that form the basis of most 

established burnout frameworks might not apply anymore.  

So to conclude, several arguments exist to explain the contradicting results in which was found 

that higher momentary job demands were related to lower momentary disengagement and lower 

momentary emotional exhaustion. Firstly, the type of job demands that were included in this research 

was of the challenging type rather than the hindrance type. Challenging job demands result in less 

disengagement which is especially apparent and follows common reasoning in the dependent variable 

‘boredom’. Furthermore, it can be argued that the dependent variable ‘Absence of real challenge’ 

does not represent disengagement because its inverse rather defines a challenging job demand. Also, 

challenging demands result in short term increases in energy levels that are measured in momentary 

emotional exhaustion. Finally, the converse results could be explained by the different study design in 

which all concepts were measured on a momentary level versus the well-established frameworks that 

measure the concepts on a long term level.  

 

4.2 The role of obtained sleep 
The most important sleep-related finding of the current study was that the relationship 

between momentary job demands and boredom was moderated by ‘subjective sleep quality’ and 

‘device reported total sleep time’ the night before. For these variables, a positive moderating effect 

was found. Combined with the converse findings explained in the previous paragraph, this moderation 

means that for higher levels of sleep, higher levels of job demands led to less boredom. This finding is 

partly in line with my hypothesis about sleep: this study did find a moderating effect of sleep but the 

underlying relationship was not as expected. The underlying argumentation why a moderation of 

sleep was expected, is still valid. It can be argued that less sleep decreases personal resources and as 
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a result, a person can not handle job demands well. In the current study, this results in a stronger 

effect of job demands on boredom. So for low values of sleep, the effect of job demands on boredom 

is stronger, resulting in higher boredom for low job demands. Logically, when a person feels tired and 

experiences low job demands he/she will be more bored than a similar person that slept well and is 

full of energy. 

For the number of awakenings, an unexpected negative moderating effect was found. This is 

not in line with the literature about nocturnal awakenings. With a mean of 23 awakenings per night, 

this item might have measured something different than actual awakenings, which are expected to 

be far less than 23. Even for much lower numbers of awakenings per night, the literature describes 

negative effects on physical and psychological human well-being (Ohayon, 2008). Therefore, the 

reliability of the ‘acti-watch’ for measuring the nocturnal awakenings should be questioned. 

 For self-reported sleep duration, no moderating effect was found. It is the only sleep measure 

that did not moderate the relationship between demands and boredom. I may conclude that it is 

therefore a less accurate measure of sleep than subjective sleep quality and total sleep time. An 

explanation for this could be that participants were not able to estimate their sleep duration 

accurately. In the case that a participant notes the last time and first time he or she sees, the time it 

takes to fall asleep has quite some room for error. 

For the relationship between job demands and ‘absence of real challenge’, no moderating 

effect was found for any of the sleep measures. As indicated, the item measuring the presence of ‘real 

challenge’ was strongly correlated to the job demand items and arguably reflected more on the 

activity (job demand) than on the person's feelings regarding work (engagement). Therefore, it could 

be stated that this item practically measured the same construct as job demands. Accordingly, 

different outcomes of sleep would not affect this relationship. This could be substantiated by the 

results of the simple slope tests, which showed significant slopes that were almost equal for high and 

low values of sleep. 

Furthermore, the current study did not find a moderating effect of sleep for the relation 

between job demands and emotional exhaustion. As discussed above, in the current study the 

relationship between job demand and emotional exhaustion was not very strong. This made it harder 

to find proof for a possible moderating effect of sleep. All sleep variables, however, predicted 

emotional exhaustion directly, such that when a person had a bad night’s sleep, the average emotional 

exhaustion was lower. However, the effect that momentary challenging job demands had on the short 

term energy level of the employees, was not affected by sleep. These effects still hold when a person 

is tired of bad sleep. In the long term, these job demands might do more damage to people that are 

less rested, but this was not measured in current research. 

So concluding, a moderating effect of sleep was found for the relationship between job 

demands and boredom. This substantiated the idea that tired people are more susceptible to the 

effects of job demands, or in this case, the absence of them. Subsequently, no moderating effect of 

sleep was found for the relationship between job demands and emotional exhaustion. This entails 

that the momentary benefits of challenging job demands also present themselves when a person is 

tired. 

 

4.3 Additional findings 
Subjective sleep quality was a predictor for boredom as well as a predictor for emotional 

exhaustion. Since no other objective turned out as a predictor, I should be prudent with making 

conclusions about the direct relationship between sleep and momentary burnout complaints. 
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However, somehow subjective sleep quality entails an unidentified dimension that was not measured 

by the other variables. Such a dimension did not necessarily have to be related to the sleep quality 

itself, but could also be entitled to other subconscious feelings present at the moment of reporting. 

 

4.4 Limitations and future research 

A limitation of this study is the limited reliability of the measures on the moment level due to the 

brevity of the experience sampling questionnaires. When using an experience sampling questionnaire, 

a trade-off has to be made between the number of variables that you want to include and the number 

of items to describe a single variable.  

For this study, this issue seems to have resulted in low reliability for especially disengagement. The 

first item used for measuring disengagement turned out to measure job demands more than 

disengagement itself and was hence excluded. The second item for disengagement makes a very harsh 

statement, which might have pushed the mean score and variance for the item down and eventually 

making it harder to explain for variability. 

An opportunity for future research will be to use the research model of the current study and 

incorporate more specific types of job demands. Literature acknowledges all sorts of existing job 

demands, but the difference in effect towards burnout complaints on a momentary level has left space 

for further explanation. Because the current research only incorporated challenging demands into the 

experience sampling questionnaire, it will be especially interesting to see what effect hindrance 

demands yield on boredom and emotional exhaustion. Clearly, there is a vivid chance that this can 

explain the difference between the general positive effect of job demands on burnout that is found in 

literature, and the negative effect on a momentary level burnout dimensions that were found in the 

present study. 

Likewise, the inclusion of some emotional, or interpersonal demands into the experience 

sampling questionnaire, is an opportunity for future research. Since these types of demands clearly 

have another nature than concentration or work pressure, it is interesting to test if these demands 

are more harmful in the short term, than those challenging job demands proved to be. 

Another future extension of the present study could be the inclusion of job resources into 

experience sampling. Where the current study focused on the health impairment process, future 

research could focus on the motivational process of the JD-R model (Demerouti et al., 2001). Firstly, 

it will be interesting to test the relationship between sleep and specific job resources on a daily or 

momentary level. Possibly, better sleep makes a person more attentive to job resources. Secondly, 

sleep may have a moderating effect on the relationship between job resources and engagement, as 

described in the JD-R model (Demerouti et al., 2001). When considering sleep a personal resource, 

one could consider that a good night’s sleep makes certain job resources redundant. Conversely, job 

resources may be more important after short or low quality sleep. As current research already 

presented evidence for a moderating effect of sleep on the relationship between job demands and 

disengagement, an acceptable future hypothesis will be that sleep also moderates the relationship 

between job resources and engagement.  

Finally, it is important to elaborate on the timing of this study, since this report was completed 

in the period that the COVID-19 virus was active. During past months, regulations by the government 

have changed the working life and occupational habits of employees in the Netherlands. The most 

important measure has been that, when possible, employees have to work from home. Undoubtedly, 

the changes have also affected the occupational well-being of these employees negatively by a 

potential increase of work-home interference (Montgomery et al., 2010). The data used in current 
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study was completely collected before the COVID-19 virus or any measures were present in the 

Netherlands. This means that the result should be compared with the literature from before this 

period. Additionally, this creates opportunities for further research to conduct a similar study under 

the new circumstances and evaluate its impact on occupational well-being. 

 

4.5 Broad conclusion 

The main finding of this study is that momentary certain job demands lead to a decline in 

burnout experiences and sleep describes the situations where this is the case, especially concerning 

the disengagement dimension. By giving evidence for these relationships on a momentary level with 

daily sleep interventions, the study contributes to the longitudinal burnout and well-being studies. 

The found relationships under specific circumstances yielded new insights that can help future 

research describe momentary burnout development in more detail. So the results of this research 

show that the health-impairment process of the job demands-resources model is not present on a 

momentary level when limiting to challenging job demands. Simultaneously, I did find that sleep can 

help to prevent disengagement on a momentary level and predict emotional exhaustion directly. 

Thereby the importance of sleep is underlined in current research. 
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Appendix A: Experience sampling questionnaire in Dutch 
 

Work Activity: Ben je nu aan het werk? 0: Nee, 1: Ja 

Disengagement Question 1: Op dit moment ervaar ik mijn 
activiteit als een echte 
uitdaging 

1: disagree – 7: agree 
 

Disengagement Question 2: Wat ik nu aan het doen ben, 
verveelt me 

1: disagree – 7: agree 
 

Emotional Exhaustion 
Question 1: 

Ik voel mij nu emotioneel 
uitgeput 

1: disagree – 7: agree 
 

Emotional Exhaustion 
Question 2: 

Ik voel mij nu emotioneel 
uitgeput 

1: disagree – 7: agree 
 

Demands: Ik moet hard werken in mijn 
huidige activiteit 

1: disagree – 7: agree 
 

Mental Strain: Wat ik nu aan het doen ben 
vereist veel concentratie 

1: disagree – 7: agree 
 

 


