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Abstract 
In this master thesis, a cross-sectional study was conducted on behalf of the Community@TU/e and 

the Human Performance Management group. The first main aim of this study was to further develop 

an instrument that identifies how specific job and study demands, resources and detachment from 

work/study relate to specific types of well-being among employees and students at the TU/e. The 

Demand-Induced Strain Compensation Recovery (DISC-R) Model was used as a theoretical model to 

explain relationships between demands, resources, detachment and well-being within the TU/e 

community. Additionally, well-being was divided into the positive component vigor and the negative 

component fatigue, and was measured with the Shirom-Melamed vigor measure and 

Multidimensional Fatigue Symptom Inventory-Short Form. Second, this study aimed to identify which 

types of well-being (i.e. cognitive, emotional and physical) would help students and employees to 

become more creative, actively search for knowledge, and reach their goals. Finally, the theory of 

planned behavior was used to examine if - and under what conditions - employees and students are 

willing to accept help from TU/e programs and institutions aimed at improving well-being within the 

TU/e community. Results showed that three out of twelve (25%) of the three-way interactions 

between demands, resources and detachment on their matching outcome were significant. 

Additionally, five out of thirty-six (14%) two-way interactions with a matching outcome were 

significant. Finally, eight out of seventy-two (11%) of two-way interactions with a non-matching 

outcome were significant. Thus, the DISC-R model is empirically supported by this thesis. For 

emotional outcomes, high levels of emotional demands, high levels of emotional resources and low 

levels of emotional detachment are related to higher levels of emotional vitality and lower levels of 

emotional fatigue. For physical vitality and fatigue for students, high levels of physical demands, high 

levels of physical resources and low levels of physical detachment were related to higher levels of 

physical vitality and lower levels of physical fatigue. In conclusion, high levels of demands need 

matching high levels of resources and lower levels of detachment to create a balance for their well-

being. Second, to improve goal accomplishment, active learning and creativity among students and 

employees, the TU/e should focus on improving cognitive vitality. Cognitive vitality was related to all 

three performance outcomes. Additionally, cognitive vitality mediated the relationship between job 

demands on the one hand and creativity and active learning on the other. Other predictors of 

cognitive vitality were cognitive and emotional resources such as tutorials and support from fellow 

colleagues/students. When concentrating on interventions to improve well-being in the TU/e 

community, the focus should be on cognitive well-being interventions. Because they are most likely 

to be accepted by the community. Additionally, cognitive vital individuals try to improve other areas 

of well-being (emotional and physical). Especially non-Dutch students have a larger need for help in 

improving their cognitive well-being. Furthermore, interventions on the emotional side of well-being 

may likely work better for employees than for students. Finally, practical implications for these 

results and avenues for future research were discussed. 
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Management summary 
Introduction 

The TU/e wants to have a community of employees and students that have high levels of well-being 

and performance. To achieve this, multiple services and facilities are in place to improve the well-

being, competencies and work environment of both students and employees. The Community@TU/e 

is interested in measuring the overall well-being of students and employees, and they have 

requested the (re)design of an academic instrument that is able to measure and provide feedback on 

(aspects of) well-being and performance that can be used by the TU/e community as input to further 

develop the TU/e community. To answer these questions, this thesis (re)designs an instrument which 

was implemented for the first time last year and can be used among a community of students, 

academic employees and non-academic employees. Additionally, the instrument offers the 

possibility to identify groups of students or employees within the TU/e community that have are at-

risk, for example in terms of a lower cognitive, emotional and physical well-being as compared to the 

overall TU/e community. Also, the TU/e community needs more knowledge on how to design 

interventions that may improve the well-being of these groups. In an attempt to provide this 

information, the determinants of well-being and ill-being among students and employees are 

analyzed. In particular, relationships between job or study-related demands, job or study-related 

resources and detachment, and their relation to the different forms of well-being (i.e. physical, 

cognitive and emotional) are assessed. Furthermore, the current questionnaire instrument that has 

been further developed based on last years’ instrument assesses how well-being relates to 

performance, creativity and active learning among its TU/e members. Moreover, perceptions among 

TU/e members on cognitive, emotional and physical interventions are assessed by the instrument in 

order to determine the potential success of interventions that are aimed to improve the well-being 

of the TU/e community. In particular, students’ and employees’ need for improving their well-being 

in cognitive, emotional and physical way, and their need for help from the TU/e in improving this 

well-being can now be determined by the redeveloped instrument. 

Method 

The Demand-Induced Strain Compensation Recovery Model (DISC-R Model; De Jonge, Spoor, 

Sonnentag, Dormann & Van den Tooren, 2012) is used as a theoretical framework to assess potential 

antecedents of well-being. In particular, this model distinguishes between job (or study) related 

demands, resources, off-job detachment, and well-being which are either cognitive, emotional or 

physical in nature. Job demands are work-related tasks that require cognitive, emotional or physical 

effort to meet the tasks. Moreover, job resources are means to deal with these job demands (De 

Jonge & Dormann, 2003). Finally, detachment can be defined as an individual’s sense of being away 

from their work situation (Etzion, Eden & Lapidot, 1998). According to the DISC-R Model, a match 

between job demands, job resources and detachment in terms of being either cognitive, emotional 

or physical in nature, has the largest potential of buffering the negative effects of demands on well-

being (compensation principle) and enhance the positive effects on well-being (balance principle) - 

that can also be matched by distinguishing between their physical, cognitive or emotional nature. For 

example, the negative impact of a complex assignment (cognitive demand) on cognitive well-being, 

can be countered by having tutorials available on how to solve these kinds of problems (a cognitive 
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resource) and/or taking some time off after work or study (cognitive detachment). Cognitive well-

being may be the ability to think fast or the ability to solve complex cognitive problems (positive 

valence), or (a reduction in) cognitive fatigue (negative valence). Additionally, the negative impact of 

a conflict with a colleague (emotional demand) on emotional well-being, can be countered by the 

support of other colleagues (emotional resource) and/or not thinking about the conflict (emotional 

detachment). This can result in the prevention of emotional exhaustion and the enhancement of 

emotional vitality. 

An overview of the research model of this Master thesis can be found in Figure 1.  

Job demands
Cognitive 
Emotional 
Physical 

Detachment
Cognitive
Emotional 
Physical 

Job resources
Cognitive 
Emotional
Physical  

Well-being
Cognitive
Emotional
Physical 

Performance
Reaching goals
Active learning

Creativity

Help from TU/e
Cognitive
Emotional
Physical

H1 – H6 RQ10

H7 – H9
 

Figure 1: Master thesis research model 

To assess the relations between cognitive, emotional and physical types of job demands, job 

resources and detachment on well-being, hierarchical regression analyses were conducted. Both the 

direct relation of three types of job demands, job resources and detachment in relation to three 

types of well-being were tested, as well as the moderation of job resources and detachment on the 

relationship between job demands and well-being (see Figure 1). The DISC-R model has two-way 

interactions, these include demands X resources, demands X detachment and resources X 

detachment as well as three-way interactions in the model, thus demands X resources X detachment. 

The construct of well-being was analyzed using two indicators; vitality and fatigue, where each of the 

two indicators had physical, cognitive, and emotional dimensions. Vitality is related to the positive 

side of well-being and fatigue is related to the negative side of well-being. Since students and 

employees have different study-related versus job-related demands and resources, the relationships 

between such demands and resources and its consequences in terms of well-being were analyzed in 

separate analyses for students and employees. Moreover, regression analyses were also performed 

to assess the relationships between these two indicators of well-being (vitality and fatigue) on the 

one hand, and performance, creativity and active learning on the other hand. Finally, exploratory 

hierarchical regression was performed to assess the potential impact of well-being centered 
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interventions of TU/e. In particular, based on the theory of planned behavior, it was assessed 

whether TU/e members may or may not be open to organization-based interventions aimed at 

improving the well-being of TU/e members, thus help from the TU/e.  

In this thesis, a quantitative instrument developed last year was further developed and assessed in a 

cross-sectional study via an online survey. The survey was distributed via email to all students at 

TU/e and to all employees who held a sports card at the student sports center within the TU/e 

campus. Unfortunately, we did not receive permission to directly survey all employees at TU/e. Data 

was collected in May 2017. Potential participants received a reminder e-mail two weeks after the 

initial email with the link to the survey. In total, N = 322 individuals responded to the link and filled-

out the survey; Two hundred and twenty-one of the respondents were students and ninety-six of the 

respondents were employees. 

Results 

First of all, the (re)developed instrument to assess demands, resources, recovery, well-being, 

performance and intentions to improve well-being among TU/e community members showed high 

levels of reliability across both student and employee populations among the variables that were 

already in the instrument, as well as the new variables that were developed in the current 

instrument such as performance in terms of reaching goals, creativity, active learning and intention 

to accept interventions by the TU/e. 

Second, we also compared average levels of all study variables from last year (Psomas, 2016) to this 

year (2017). There were less than 50 individuals that participated in both surveys, so causal 

relationships could not be analyzed. However, results on average levels of job demands were 

analyzed for both students and employees and compared to the averages in the study of Psomas 

(2016). Comparing means had some interesting results, there were significant differences between 

levels of cognitive, emotional and physical fatigue for students compared to last year. All three 

means were higher than last year. Regarding employees, the means for emotional fatigue and 

physical fatigue were higher than last year. 

Concerning the results for vitality for students, cognitive vitality was predicted by cognitive 

resources, emotional demands and cognitive resources. Higher levels of cognitive and emotional 

resources were related to higher levels of cognitive vitality. Emotional demands were related to 

lower levels of cognitive vitality. Moreover, results on emotional vitality showed that emotional 

resources were positively related to emotional vitality. Finally, the physical three-way interaction for 

physical demands, physical resources and physical detachment was significant for physical vitality. 

High levels of physical demands, high levels of physical resources and low levels of physical 

detachment were related to higher levels of physical vitality. 

The predictors of cognitive employee vitality were cognitive demands and emotional resources. 

Higher levels of cognitive demands and higher levels of emotional resources were related to higher 

levels of cognitive vitality. The results for emotional vitality pointed in the hypothesized direction 

that high emotional demands, high emotional resources and low levels of emotional detachment 

were related to higher levels of emotional vitality. Physical vitality for employees was predicted by 
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physical demands, physical resources and the two-way interaction between emotional demands and 

detachment. 

Cognitive student fatigue was predicted by emotional demands, two-way interactions between 

cognitive demands and resources and emotional demands and resources and the three-way 

interaction with physical demands, resources and detachment. The positive relation between 

cognitive and emotional demands with cognitive fatigue is buffered by cognitive and emotional 

resources. The results for emotional fatigue pointed in the hypothesized direction that both 

emotional resources and emotional detachment were needed to buffer against the negative relation 

of emotional demands on emotional fatigue. Finally, high levels of physical demands, combined with 

high levels of physical resources and low levels of physical detachment was related to lower levels of 

physical fatigue. 

Cognitive employee fatigue was predicted by the two-way interaction between emotional demands 

and emotional resources. High emotional demands combined with high levels of emotional resources 

were related to lower levels of cognitive fatigue than low levels of emotional resources. Emotional 

fatigue was predicted by the three-way interaction between emotional demands, resources and 

detachment. High levels of emotional demands, combined with high levels of resources and low 

levels of detachment was related to lower levels of emotional fatigue. Finally, physical fatigue for 

employees was predicted by emotional resources and the interaction between emotional demands 

and emotional resources. 

The relation between well-being and performance was also tested, to determine whether certain 

levels of well-being can predict performance. The measurements for performance were reaching 

goals, creativity, and active learning, as they are three vital aspects for being successful at the TU/e. 

For both the employee and student subsample, cognitive vitality had the largest significant relation 

with the performance of individuals. Cognitive vitality was significant for all three of the performance 

variables (i.e. reaching goals, active learning, and creativity). Moreover, cognitive fatigue was 

significantly related to performance and active learning for students and active learning for 

employees. Additionally, cognitive vitality mediated the relation between cognitive demands on one 

hand and creativity and active learning on the other for employees. 

Regarding the willingness to improve cognitive, emotional and physical well-being, non-Dutch 

students had a higher need for making more making social contact and need more help in solving 

complex problems. Additionally, female students had a higher need for more physical activity. 

Furthermore, higher levels of cognitive vitality were associated with a higher need for physical 

activity and social contact for students and with lower levels of need in help for solving problems and 

higher need for social contact for employees. Higher levels of emotional vitality was associated with 

a higher need for more physical activity. Finally, higher levels of emotional fatigue was related to a 

higher need in help for solving problems. 

Finally, students want the most support from the TU/e in solving complex problems and less support 

in physical activity and social contact. Employees want most support in solving complex problems 

and in getting in touch with other people, but less support for more physical activity.  
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Conclusions  

In conclusion, there were three main topics covered. First, the DISC-R Model was tested in an 

university setting. There were three out of twelve (25%) significant three-way interactions with a 

matching outcome. Additionally, five out of thirty-six (14%) of the two-way interactions with a 

matching outcome were found. Finally, eight out of seventy-two (11%) of the two-way interactions 

with a non-matching outcome were found. Thus, the matching hypothesis of the DISC-R Model, 

which states that the compensation effect and the balance effect occur more often when all 

variables are from the same domain (De Jonge et al., 2012), was supported by this study. Regarding 

three-way interactions, one for a physical vitality outcome, one for a physical fatigue outcome and 

one for an emotional fatigue outcome was found. The results propose a mixture of high levels of 

demands, high levels of resources and low levels of detachment as optimal for reducing fatigue and 

enhancing vitality. This is in line with the expected relations for vitality, but not for fatigue. The 

optimal balance for fatigue was expected to be with high levels of detachment and not low levels of 

detachment. Second, the relation of well-being with performance in terms of reaching goals, 

creativity and active learning was analyzed. Cognitive vitality was the most important predictor of 

performance in terms of reaching goals, creativity and active learning at the TU/e. Additionally, 

cognitive vitality mediated the relation of cognitive demands on one hand and creativity and active 

learning on the other for employees. Finally, both students and employees want cognitive help from 

the TU/e in in terms of solving complex problems but less in social contact and physical activity. 

Finally, interventions focused on the social/emotional side of well-being may likely work better for 

employees than for students.  

Practical implications 

To improve the well-being of employees and students at the TU/e may take several actions. First of 

all, the TU/e can promote the use of existing services that improve the availability of physical, 

cognitive and emotional resources for students and employees. When these resources are high for 

both students and employees, this will have a positive effect on the overall well-being of the TU/e 

community. Furthermore, the TU/e should be hesitant to reduce the cognitive demands of TU/e 

members, since they facilitate learning and creativity and are positively related to cognitive well-

being. Moreover, results show that fatigue and vitality of TU/e members are positively related to 

performance in terms of self-rated performance, active learning and creativity. When the TU/e 

focusses on improving cognitive vitality, this will likely have the largest chance for improving the 

performance of employees and students. This can be done by improving the cognitive and emotional 

resources available for both students and employees. Cognitive resources are for example tutorial 

lectures, training sessions, the library and feedback, and emotional resources can be support from 

colleagues, finding a listening ear and mindfulness. 

Furthermore, analyses based on the Theory of Planned Behavior (Ajzen, 1985) showed that the 

cognitive tools of the TU/e - for example tutorials, lectures and feedback to help them tackle 

academic challenges - are the most important part of support the TU/e should be focused on. Next, it 

is important that the TU/e supports employees who want to be more socially active and supportive. 

So organize events that are targeted at employees, which have social interaction as main theme. This 

can be for example cultural activities, debate groups or team sports activities. However, the students 
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and employees at the TU/e are least interested in support from the TU/e in becoming more 

physically active. 

Finally, regression analyses showed that some groups at the TU/e have different interests with 

respect to social interaction and physical activity. Female students have more intention to become 

more physically active than male students. Whereas non-Dutch students have the intention to 

become more socially active and meet more friends. When the TU/e wants to improve the well-being 

of the community, they can focus more on these groups who have a desire to improve themselves. 

Results also show that cognitively vital TU/e members are more interested in improving themselves 

emotionally and physically, than non-cognitively vital people. This is in line with the idea that the 

TU/e should focus first on improving the cognitive vitality of employees and students, which in turn 

makes these individuals focus on the other sides of well-being (i.e. emotional and physical). 
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1. Introduction 
 

Organizations expect their employees to be creative, proactive and take responsibility for their own 

development. These employees are referred to as vital and engaged employees (Schaufeli,Taris &, 

Van Rhenen, 2008). To get people engaged, organizations focus on the well-being of their employees. 

In a general sense, subjective well-being was first defined by Diener as the subjective evaluation of 

people’s lives by themselves (Diener, 1984). Not only companies focus on well-being of their 

employees, universities also try to improve the well-being of their students and employees. For 

example, the University of Leeds developed a new philosophy about the quality of life and learning as 

their main focus. The project named UNIQoLL (UNIversity Quality of Life and Learning) measured 

well-being over time for all students and subsequently tried to improve the well-being of those 

students (Audin, Davy & Barkham, 2003). From a recent survey of the Times Higher Education, the 

university of Leeds ranked 4th of the 122 universities in student experience (Bhardwa, 2017). Higher 

student experience is related to a better reputation for universities, which can attract new students 

and help the current students perform better. In addition, the university of Leeds wants to adapt its 

services to better match the needs and create a better infrastructure for their students. Similarly, the 

community@TU/e aims to improve the overall well-being of both students and employees, and 

adapt and create services and facilities that help the students and employees reach these levels of 

well-being (E. De Jong, personal communication, August 31, 2017). 

The main aim of this master thesis is therefore to examine subjective well-being among employees 

(i.e. work-related well-being) and students (i.e. study-related well-being) at the TU/e, as well as its 

main relations with the other variables. The Demand-Induced Strain Compensation Recovery (DISC-R) 

Model of De Jonge, Spoor, Sonnentag, Dormann and Van den Tooren (2012) was used as a 

theoretical framework to identify such potential relations between well-being and job demands, job 

resources and off-job detachment within the context of the TU/e community. The DISC-R Model 

provides a model for determining which combinations of job demands, job resources and off-job 

detachment lead to higher levels of well-being. Moreover, the DISC-R Model provides information for 

students and employees on how they can use job/study resources and off-job/study detachment in 

their advantage to counter the job and study demands. For example, a conflict with a student or 

employee (emotional demand) can decrease the emotional well-being of a student or employee. 

However, when this individual is supported by his or her colleagues or fellow students (emotional 

resource) and, this can improve the emotional well-being of this individual. In sum, this master thesis 

will examine whether the interplay between specific demands, resources and detachment may relate 

to well-being among students and employees at TU/e.  

Moreover, this master thesis will examine if the different forms of well-being used in this study (i.e. 

cognitive, emotional, physical) relate to performance measures critical to success at the TU/e, which 

are: creativity, active-learning and reaching goals of students and employees at the TU/e. Also, the 

TU/e may develop interventions which specifically help to improve well-being, and subsequently help 

the TU/e community perform better. In order to assess how effective such intervention strategies at 

TU/e will be, the theory of planned behavior (Ajzen, 1985) is also used in this study as a framework to 

examine the degree of willingness to proactively 'work on’ one’s well-being, and the degree to which 
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the TU/e – according to their employees and students – should support behaviors of TU/e members 

to positively change their well-being for the better. For example, do employees and students support 

interventions from TU/e programs and institutions aimed at improving their well-being, either 

physically, cognitively or emotionally.  

In sum, this master project assesses levels of well-being and its potential relations with job/study 

demands, resources and detachment within a population of students and employees using the DISC-

R Model. Additionally, the relation between well-being and performance in terms of reaching goals, 

creativity and active learning is studied. Moreover, this master project will assess the potential 

success of future well-being interventions by assessing employees’ and students’ willingness to 

change, as whether they would accept help from TU/e to help them change their well-being. First the 

contributions to the literature are presented, followed by the practical contribution. The main aims 

of this study are: 

1. Test how specific (i.e. cognitive, emotional and physical) job demands, job resources, and 

detachment from work interact with each other and relate to specific vigor and fatigue 

outcomes in a university context. 

2. Test what kinds of well-being relate positively to performance (i.e., reaching goals, active 

learning and creativity) of students and employees in a university context. 

3. Based on the Theory of Planned Behavior (Ajzen, 1985), determine whether employees and 

students are willing to proactively change their well-being, and accept help from TU/e 

programs and institutions aimed at improving well-being within the TU/e community. 

4. Further develop the quantitative instrument that was used last year in the study of Psomas 

(2016), by including new elements which measure critical aspects of performance in a 

university setting and the willingness to improve well-being. 

1.1 Structure of this thesis 

This master thesis consists of six chapters. After an introduction in the first chapter, the second 

chapter describes the societal context of this master thesis. The third chapter will provide theoretical 

frameworks that are used in this master thesis to assess the concept of well-being, as well as its 

causes and consequences. In particular, the Demand-Induced Strain Compensation Recovery Model 

(DISC-R Model) and Theory of planned behavior are used as main theoretical frameworks. In chapter 

4, I will describe the method, including our procedure, sample, measures, and statistical analyses to 

address each of the main research questions. Chapter 5 presents the results of this study. Finally, in 

chapter 6, the conclusions of this research are discussed along with theoretical implications, 

strengths and limitations of the study and research for future research.  
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2 Societal context 
The Eindhoven University of Technology (TU/e) is a technical university in the Netherlands and has 

around 9.909 bachelor and master students, and 3.145 employees in 2015. The TU/e is growing fast 

with an expected growth of 7-10% ("TU Eindhoven anticipates 7-10% growth for 2017-2018", 2017). 

The aim of the TU/e is threefold: 

 Improve the engineering sciences; 

 The development of technological innovations; and 

 Solving big social issues in growth, prosperity and welfare (TU/e, 2016). 

In order to address these goals, the TU/e needs students and employees who are willing to go the 

extra mile, and invest in their study and/or work. In an attempt to achieve this, the 

Community@TU/e was founded, which aims to improve the vitality and the connectedness of 

students and staff who working and/or studying at the TU/e Science Park (E. De Jong, personal 

communication, August 31, 2017). To elaborate, the Community@TU/e attempts to improve the 

lives of their community members by focusing on four different aspects, which are: healthy living, 

making contact, personal support, and personal development. In particular, three recent 

developments make it even more vital to improve well-being and connectedness.  

 First of all, there are a lot of foreign students and employees coming to the TU/e to obtain their 

bachelor degree, master degree, or work in academia. Regarding Bachelor students, 7% of the 

students was non-Dutch in 2015 and 21% of the Master students were non-Dutch in 2015. Moreover, 

the TU/e wants to grow to a minimum of 25% non-Dutch Master students. Additionally, over 20% of 

the employees working at the TU/e is non-Dutch. These foreign students and employees all have 

different habits and preferences which have to be blended together to create a community at the 

TU/e where everyone feels welcome and stimulated to perform at optimal levels. 

Second, according to the annual report of the TU/e, the number of students at the TU/e has grown 

by more than 30% in the last few years. The goal to grow to having more than 10.000 students, which 

was set out in the ‘Strategy 2020’, was already accomplished in 2015. At the same time, this growth 

is not matched by growth in academic staff, meaning that teachers have to deal with larger groups of 

students, have to check more exams and assignments and next to that, perform scientific research, 

or in short, cope with a higher academic workload. For students, this growth means that there may 

be less time available for personal feedback on assignments and help for their exam preparation 

from academic staff.  

To deal with these challenges, the TU/e has developed various services and facilities that can be 

found on its website to help employees and students cope with the problems and difficulties they 

face. For example, ICT support for the primary tasks of TU/e, being research and education, has been 

extended considerably (TU/e, 2016). In terms of healthy living, the TU/e has a sports-center and a 

nutrition coach. In terms of making contact, the TU/e offers an introduction week for new students, 

multiple rooms available for meeting people, like cafeterias and study associations. For personal 

support, TU/e provides daycare for children, employee assistance programs for alcohol, drugs or 

bullying, and labor support for employees. Finally, for personal development, the TU/e offers 
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workshops, language courses, a library and a TU/e skillslab, all of these can be found on the website 

of the TU/e. 

To gain insight in the well-being and connectedness of students, academic personnel and non-

academic personnel, a first master thesis already examined initial levels of vitality, fatigue and 

connectedness of employees and students within TU/e (Psomas, 2016). One of the outcomes was 

that most employees and students are currently unaware of the majority of services and facilities 

that may help them cope with specific demands and increase their connectedness to other TU/e 

members. Moreover, results of this previous, cross-sectional, study revealed that higher levels of 

well-being are positively related to task performance and organizational citizenship behavior. For 

example, results from this study showed that when students and employees feel physically and 

cognitively more vital, they were able to perform their tasks better (Psomas, 2016). Finally, 

emotional vitality was related to organizational citizenship behavior performance, which entails the 

voluntary commitment of a person within an organization, which is not part of their job (cf. Katz, 

1964). In sum, physical, emotional and cognitive well-being of employees and students is indeed 

important for their performance and thus important for the TU/e. 

Finally, the previous study by Psomas (2016) already identified some risk groups, based on the 

sample that was studied. The most important risk group were the international students and 

international employees. The international employees felt less connected and less vital than the 

employees from the Netherlands. Additionally, the non-Dutch students were less physically vital than 

the Dutch students. The TU/e members who live outside of Eindhoven were another risk group, they 

felt significantly less connected to the TU/e than the members of the TU/e who live in Eindhoven. 

To follow up on this research, this thesis will attempt to replicate some of the findings of the 

previous study. However, this thesis makes some unique contributions as well. First of all, this study 

redesigns the previous quantitative instrument by adding elements which measure critical aspects of 

performance and the willingness to accept well-being interventions of the TU/e. Second, the balance 

principle, a key principle of the DISC-R Model, is tested not only for the above mentioned indicators 

of well-being, but also for interesting new outcomes such as reaching goals, creativity and active 

learning which are key aspects of performance at the TU/e. Also, in addition to examining causes in 

terms of specific demands and resources, this thesis also looks into the potential benefit of 

detachment from one’s study or work for one’s well-being. Finally, this Master thesis also added to 

current knowledge by assessing the potential success of interventions initiated by TU/e. Or put 

differently, based on the theory of planned behavior, this Master thesis assessed whether TU/e 

members are likely to proactively change their well-being for the better, and whether they would 

accept TU/e based interventions on this issue.  
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3 Theoretical framework 
In this chapter the concepts which provide a basis for this study are described. The framework of 

Danna and Griffin (1999) is used to introduce the concepts of this study. As can be seen in Figure 2 

there are three components for this framework, the antecedents of well-being, the consequences of 

well-being and well-being itself. First, a definition of (work-related) well-being is provided and a 

further definition of well-being into various components is discussed. Well-being is the central 

concept of this study and thus the first component of the theoretical framework. Next, the Demand-

Induced Strain Compensation Model is introduced as a theoretical framework that can explain how 

specific demands and resources from work or from one’s study may relate to specific forms of well-

being. Thereafter, the DISC Model is extended to the Demand-Induced Strain Compensation 

Recovery (DISC-R) Model with the introduction of the concept of Recovery. Additionally, the 

consequences of well-being will be described in terms of performance indicators (i.e. reaching goals, 

active learning and creativity). Finally, the theory of planned behavior will be used as theoretical 

framework that will help to understand whether employees are willing to change their well-being, 

and whether they will accept organizational interventions on this topic.  

 

Figure 2: Framework for well-being (Danna & Griffin, 1999) 

 

3.1 Well-being 

In the broadest sense, subjective well-being can be defined by how people subjectively evaluate their 

lives (Diener, 1984). This can be through the evaluation of people’s lives as a whole (cognitive 

aspect), or through the evaluation of pleasant and unpleasant emotions at a certain time (emotional 

aspect). This means that an individual with high subjective well-being has two different components. 

A person has high subjective well-being if he/she is (1) satisfied with his/her life, and (2) experiences 

more positive than negative emotions (Diener, Sandvik & Pavot, 1991). The first component is a 

cognitive evaluation of the satisfaction of one’s life and the second component is an emotional 

evaluation. To determine whether an emotion is positive or negative, Russell’s (1980) circumplex 

model of affect can be used (Figure 3). 
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Figure 3: Subjective well-being as a function of Pleasure and Arousal (Russell, 1980) 

Figure 3 shows two axes which can determine the affective state of a person. The first axis 

(horizontal) separates between pleasure and displeasure. The other axis (vertical) divides between 

high amounts of arousal and low amounts of arousal. The linear combination of these two 

dimensions leads to specific emotions which are labeled in Figure 3. So for example when a person 

experiences a lot of pleasure and is also activated, this can lead to emotions like happy, cheerful and 

delighted. In contrast, when an individual experiences a lot of displeasure and low amounts of 

arousal this can lead to emotions which include sad, depressed and gloomy. So well-being can be 

either positive or negative, and more or less active in nature. 

When we apply Diener et al.’s (1991) definition of subjective well-being to a study or work context, 

well-being may be conceptualized as a multidimensional construct that includes cognitive and 

emotional aspects. Moreover, although not part of Diener et al.’s original definition of subjective 

well-being, one’s physical well-being can be an important factor as well. Depending on the specific 

work context, this is also included in the model of Danna and Griffin (1999) used above. A positive 

measure of work related well-being which includes all three dimensions (cognitive, emotional and 

physical) of well-being is vigor. Vigor, as defined by Shirom (2011), are feelings of physical strength, 

emotional energy and cognitive liveliness that an individual possesses. In contrast, a negative 

measure for well-being may be fatigue, which is associated with lower (mental) health and poorer 

quality of life and thus related to lower levels of well-being (Jackson & MacLeod, 2016). The 

Multidimensional Fatigue Symptom Inventory-Short Form (Stein, Martin, Hann & Jacobsen., 1998) 

divides fatigue into five dimensions, namely, general fatigue, physical fatigue, emotional fatigue, 

cognitive fatigue and vigor. For this study only the dimensions physical fatigue, emotional fatigue and 

cognitive fatigue are included, as negative antipodes of the positive multidimensional construct of 

vigor. Thus, in this study, six dimensions of well-being are defined, with three related to positive well-

being (i.e. vigor) and three related to negative well-being (i.e. fatigue), each divided into cognitive, 

emotional and physical components which are described in more detail in the next sections. 
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3.1.1 Vigor as indicator for positive well-being 

To elaborate on the different forms of vigor, physical strength is related to having a lot of energy and 

being able to perform physical activities without discomfort. Moreover, emotional energy refers to 

being able to invest emotionally in people and express empathy. Finally, cognitive liveliness concerns 

the ability to think quickly and solve problems. Vigor is conceptualized as a three dimensional 

construct, and its conceptualization is based on the Conservation of Resources (COR) theory (Hobfoll, 

1989, 2002). First, cognitive liveliness, emotional energy and physical strength are energetic 

resources that are possessed by individuals. Second, according to COR, the three types facilitate 

more resources. For example, when an individual is able to invest emotionally in people, he or she 

will likely be supported when in need of social contact. Finally, the three resources can influence 

each other and therefore can be seen as a pool of resources (Hobfoll, 2002). To measure vigor, the 

Shirom-Melamed Vigor Measure (Shirom, 2004) is used. The Shirom-Melamed Vigor Measure 

(SMVM) is applicable to a work context, which makes the concept suited for study in a university 

context. 

3.1.2 Fatigue as indicator for negative well-being 

Fatigue is often characterized as “a normative physiological regulatory response to physical or 

psychological stress or exertion and the associated decrease in resources necessary to perform 

activity” (Aaronson, Teel, Cassmeyer, Neuberger, Pallikkathayil, Pierce, Press, Williams & Wingate, 

1999). Fatigue can be either cognitive, emotional or physical of nature. Cognitive fatigue is related to 

not being able to remember things correctly or not being able to concentrate. Emotional fatigue is 

related to being depressed and having negative thoughts. Finally, physical fatigue is related to the 

exoskeletal system, where pain and lack of strength are indicators of physical fatigue. The negative 

side of well-being is measured with the MFSI-SF measure (Stein et al., 1998). The MFSI-SF is a 

measure used mostly for cancer patients, but also healthy individuals can also experience fatigue. 

This means that this measure can also be applied to employees and students who work and study 

within the university context. Moreover, the multidimensionality and reliability of the MFSI-SF was 

successfully used in the previous study to assess the well-being of TU/e members (Psomas, 2016).  

3.2 Potential causes of work and study related well-being 

If we assume that well-being is a multidimensional construct, then we need a theoretical model that 

takes into account this multidimensional nature of well-being to assess potential causes of well-being 

in the first place. The Demand-Induced Strain Compensation (DISC) Model takes such dimensionality 

of constructs into account, and was originally developed by De Jonge and Dormann (2003). The DISC 

Model proposes that job demands are tasks of a job where cognitive, emotional or physical effort is 

required. To be more specific, cognitive demands are related to performing tasks that require a lot of 

thinking and concentration, so for example solving complex problems. Emotional demands refer to 

tasks that deal with negative emotions when working with other people, so for example angry 

colleagues or students. Finally, physical demands refer to the tasks that require a lot of physical 

effort such as lifting heavy objects, or setting in uncomfortable positions for long periods of time (De 

Jonge & Dormann, 2006). On the other hand, job resources are job and study characteristics that are 

(1) functional in achieving work goals, (2) reduce the physiological and psychological costs of the 

effort and skills needed to complete job tasks and (3) stimulate personal growth, learning and 
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development (De Jonge, Demerouti & Dormann, 2014). The job resources are built up in the same 

way, with a physical emotional and cognitive component. More specifically, cognitive resources are 

for example lectures on how to deal with certain problems, emotional resources are for example 

colleagues who listen to problems and physical resources are for example standards for laptops that 

help students and employees in keeping a correct posture during work or studying. 

The four main principles the DISC Model functions on are the multidimensionality principle, the triple 

matching principle, the compensation principle and the balance principle which will be explained 

below.  

3.2.1 The Multidimensionality Principle 

The Multidimensionality Principle (De Jonge & Dormann, 2003) proposes that the job demands, job 

resources and job outcomes can be multidimensional. This means that the constructs can be 

primarily cognitive, emotional or physical oriented. So, for example, job demands may be primarily 

physical oriented, like lifting a heavy object. Moreover, job demands can be primarily emotionally 

oriented, which includes for example taking care of dying patients (Van den Tooren, De Jonge & 

Dormann, 2011). Finally, demands can be primarily cognitively oriented, which can be for example 

solving difficult mathematical problems. This is also the case for job resources and job outcomes, 

which can also be divided into cognitive, emotional and physical. An emotional resource can be the 

emotional support of colleagues, a physical resource can be a trolley to put the heavy object on, and 

a cognitive resource can be a database of information that can help solve difficult problems. As 

discussed before, job and study outcomes such as work-related well-being and performance can also 

be multidimensional (cognitive, emotional and physical) and either positive or negative in nature.  

3.2.2 The matching principle 

The matching principle (De Jonge & Dormann, 2003) states that the job demands and job resources 

have the most potential to impact well-being in a positive way when they are in the same category. 

The working of the matching principle builds on the early theoretical job stress models Demand 

Control Model (Karasek, 1979) and the Effort-Reward Imbalance Model (Siegrist, Siegrist & Weber, 

1986), that focus on how stress can occur by analyzing job demands and job resources. Both these 

models state that negative effects occur when job demands are high and job resources are low. 

When employees have enough job resources at their disposal, they can negate the negative effects 

of job demands (the stress-buffering effect). Moreover, when job demands are high, the availability 

of enough job resources can lead to a challenging situation, which is associated with positive 

outcomes (the activation-enhancing effect). The matching principle builds on this by proposing that 

the stress-buffering effect and activation-enhancing effect are more likely to occur when job 

demands, job resources and job outcomes are from the same category. So, for example, when all the 

three constructs are emotionally oriented, emotional demands, matched by emotional resources will 

less likely lead to negative emotional outcomes and more likely lead to positive emotional outcomes. 

The match between job demands, job resources and job outcomes are referred to as a triple match. 

To illustrate this, think of a teacher who has an argument with a colleague, which is an emotional 

task (job demand). This employee can be helped by the emotional support of colleagues (job 

resource) and in this way reduce their emotional exhaustion (negative job outcome) and improve 

their emotional well-being (positive job outcome). This way of matching is the most effective 
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according to the DISC Model. However, when there are no matching resources available for a 

particular job demand, the employee will likely use non-matching resources. For example the use 

cognitive resources (like protocols how to deal with angry patients) instead of the use of the 

emotional resources which according to the DISC Model has a better effect than non-matching 

resources. When job demands and job resources match but job outcomes are from a different 

category, this is referred to as a double match of common kind. Additionally, when there is a match 

between job resources and job outcomes, but the job demands are from a different category, this is 

referred to as a double match of extended kind. When there is no match between job demands, job 

resources and job outcomes, this is referred to as a non-match. 

3.2.3 The compensation principle (stress-buffering) 

The compensation principle is the third principle of the DISC model and the basis is already given by 

the matching principle. The demands from a certain domain (physical, emotional or cognitive) are 

best countered by job resources. Job resources that are from the same domain have the highest 

possibility to counter the negative effects of job demands. Sometimes the availability of resources 

can be enough to counter the negative effects of job demands. For example, when a student is angry 

at a teacher and is rude to him or her, colleagues that emotionally support this teacher can be 

enough to counter the emotional demands. Moreover, when a student has a complex assignment 

which he or she can’t solve, help from a fellow student can support this student in solving the 

problem and relieve the brain of the student. This means that resources have to be in place to 

counter the negative effects of job demands on health and well-being. When these resources are not 

in place this leads to a disbalance between demands and resources, which may lead to negative 

effects on the well-being of a person (Figure 4). De Jonge and Dormann (2003) advocate that 

compensation works in a single direction (unidirectional sequence), job resources compensate the 

job demands. This means that stress enhancing job demands need matching job resources with a 

minimum loss of energy, which is called ‘survival’ (Hobfoll, 2001). An example would be, when an 

employee is posed with stressful tasks, thinking about his/her salary may lead to the person feeling 

more relaxed and reduces the stress, but does not have an additional effect such as learning or 

growth. 
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Figure 4: The negative effects from mismatch between job demands and resources (De Jonge & Dormann, 

2003) 

3.2.4 The balance principle (activation-enhancing) 

The balance principle (Figure 5) is the last key principle of the DISC Model discussed in this master 

thesis and states that active learning growth and creativity can only occur through the usage of 

limited job resources. It is important to note that low demands and low corresponding resources also 

lead to a balance, but do not facilitate motivation, learning and growth due to the lack of challenge 

and difficulty in the tasks. The same holds for when job demands are too high, the person cannot 

solve the challenge and this may cause stress and other negative outcomes. Additionally, when one 

job demand is too high, this may impact the other job demands, which cannot be compensated or 

balanced anymore (De Jonge & Dormann, 2003). So, the model is in balance when there is a proper 

mix of high levels of job demands which are met with sufficient job resources from the same 

category (cognitive, emotional or physical). In contrast to the compensation principle, which is 

unidirectional, the balance principle is bidirectional. Both high levels of demands and matching 

usable resources are needed to lead to growth, learning and improved well-being and performance. 

This is called ‘investment’ (De Jonge & Dormann, 2003). 
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Figure 5: The positive effects of matching job demands and resources (De Jonge & Dormann, 2003) 

3.3 The extended DISC Model with Recovery  

The DISC Model was later extended to the DISC-R Model by the addition of Recovery to the model 

(De Jonge et al., 2012). Not only job resources have to counter the negative effects of job demands, 

but also off-job recovery can have a significant impact on the well-being of an employee. Recovery 

refers to the state where the stress and tension built up during work are reduced to pre-stress levels 

through relaxing activities (De Jonge et al., 2012). According to the Effort-Recovery Model of 

Meijman and Mulder (1998), spending effort on the job is combined with load reactions which are 

physical and psychological responses to the workload. These load reactions, when not countered, can 

lead to lower well-being and health issues. This load reaction can best be countered by Detachment, 

which is defined by Etzion, Eden and Lapidot (1998) as an ‘individual’s sense of being away from the 

work situation’. So, detachment refers to the state that an employee or student doesn’t experience 

the demands in their break or after studying or working (De Jonge et al., 2012). 

Since events and experiences that happen off the job also impact well-being of employees and 

students, the DISC model was extended with the addition of recovery. Additionally, off-job recovery 

interacts with job demands (Sonnentag, Binnewies & Mojza, 2010) and job resources (Siltaloppi, 

Kinnunen & Feldt, 2009). The extended DISC-R Model is shown in Figure 6 below.  
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Figure 6: The Demand-Induced Strain Compensation Recovery (DISC-R) Model (De Jonge et al., 2014) 

As the multidimensionality principle states, detachment can also be divided into cognitive, emotional 

and physical detachment, just as the job demands, resources and outcomes. This can be for example 

taking thoughts of work (cognitive detachment), taking emotions of work (emotional detachment) 

and counter against the physical activities from work (physical detachment). Alone, job/study 

resources and recovery have beneficial effects on job and study outcomes. Together, the job/study 

resources and recovery have a synergetic effect, which means that the combined effect is larger than 

the sum of the separate effects of job resources and recovery (De Jonge et al., 2012). The study of 

Niks (2015) found that recovery can predict the levels of job resources and thus contributes to the 

positive effects of job resources. So, as proposed in the matching principle, a match between job 

demands, job resources, detachment and outcomes leads to the best effect. 

There are two types of matching effects in the DISC-R Model: the compensation principle and the 

balance principle. The compensation principle is referred to as the prevention of negative outcomes 

through the match of job demands, resources and detachment and the enhancement of positive 

work-related outcomes through the match between job demands, resources and detachment is 

referred to as the balance principle. It is expected that the prevention of negative outcomes from job 

demands can be compensated by the presence and activation of enough job resources and 

detachment (compensation principle). The positive work-related outcomes are expected when the 

matching high levels of demands are matched with high levels of resources and low levels of 

detachment (balance principle). This is also shown in Table 1. 

Table 1: Principles of the DISC-R model 

Principle Demands Resources Recovery Outcome 

Balance High High Low More vitality 

Compensation High High High More fatigue 
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3.3.1 Empirical evidence for DISC(-R) 

In the current literature there has been reasonable support for the DISC Model (e.g. Van den Tooren 

2010, Van de Ven 2011), but the DISC-R Model is only examined a couple of times (Niks, 2015). 

Therefore, the empirical results of the DISC Model will be described first, followed by the results of 

the extended DISC-R Model. 

In the review of Van Den Tooren, De Jonge and Dormann (2011), 29 studies were studied and tested 

for the DISC Model. The matching principle was supported by 32 interactions of the total 108 

interactions. There were 36 double matches (of common and extended kind) out of a total of 327 

interactions. Finally, there were 7 non-matches out of a total of 76 interactions. From this review, the 

authors concluded that the match between job demands, resources and outcomes has a bigger 

effect than the double matching and non-matching job demands, resources and outcomes. In the 

following paragraphs the empirical evidence of the cross-sectional and longitudinal studies will be 

discussed separately. 

First they considered the cross-sectional studies, these were 25 out of the 29 studies reviewed by 

Van Den Tooren, De Jonge and Dormann (2011). From these studies, 14 had some support for the 

matching principle. There was one study who found two triple match effects, namely cognitive and 

emotional. There were two that found the triple match principle for physical demands, resources and 

outcomes. Finally, there were eight studies where there was either a cognitive match or an 

emotional match between demands, resources and outcomes. 

Since the DISC Model is a relatively new theoretical model, only four studies that were analyzed in 

this review were longitudinal of nature. However, these four studies provided support for the triple 

match principle. The study of De Jonge and Dormann (2006), involving nursing workers found 

support for two triple matching principles, namely a physical and emotional match principle. A study 

by Vermeulen and Vlerick (2006) tried to stimulate cognitive outcomes for teachers using the DISC 

model, however there was no significant support for these cognitive outcomes. Furthermore, in the 

study of Dormann, Zapf, Holz and De Jonge (2009) there was an emotional triple match principle. 

However, there were no double match or non-matches. Therefore, the triple match principle was 

only partly supported. Finally, a study by Chrisopoulos, Dollard, Winefield and Dormann (2010) 

among police officers found support for the cognitive triple match principle.  

The empirical evidence of the DISC-R Model is based on the longitudinal study of Niks (2015) which 

focusses on three hospitals in the Netherlands. The method used for the improvement of health, 

well-being and performance of employees at these hospitals was called the DISCovery method. The 

aim of the DISCovery method is optimizing the balance between the job resources, demands and 

detachment from the job through three steps: 

1. A psychosocial risk diagnosis, based on the DISC-R model. These risk profiles are used to 

determine whether some units are in disbalance and have lower well-being. The risk profiles 

are based on baseline results of a survey with questions of the DISC-R Model; 

2. The development of interventions using a Participative Action Research (PAR) approach 

where both employee and management are responsible for the initialization and 

development of the interventions (Dollard, Le Blanc, & Cotton, 2008); 
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3. The actual implementation of the tailored intervention. 

The results of this study reveal that higher levels of detachment leads to more recovered individuals. 

Moreover, the individuals that report higher levels of detachment, also report more available 

resources the following day. 

Regarding the matching principle, results show that there is a positive relationship between cognitive 

demands, resources, detachment and outcomes. When cognitive detachment is high, this results in 

more employee creativity (cognitive outcome). However emotional detachment is detrimental to 

employee creativity. So this shows that detachment can be important for improving well-being, but 

the results are not supportive of the claim that “detachment is always better for employees”.  

3.4 Consequences of well-being 

Following well-being and its antecedents, the consequences of well-being are now described. The 

consequences of the interaction between job demands, job resources and detachment are referred 

to as job outcomes. This construct can also be multidimensional in nature: cognitive, emotional and 

physical. In this study the focus is on three different job outcomes mediated by well-being, namely: 

reaching goals, creativity and active learning, which are related to cognitive job outcomes. This is 

because performance at the TU/e focusses on cognitive processes. Reaching goals is related to the 

achievement of tasks that are part of the job description of an individual. Results from previous 

studies show that high levels of well-being are positively related to job performance (e.g. Demerouti 

& Cropanzano, 2010; Xanthopoulou, Bakker, Demerouti & Schaufeli, 2009). Creativity is an important 

indicator of performance in a university context and is related to the generation of innovative ideas 

(Zhou & George, 2001). This relates to ideas that are not only new, but are also useful and can be 

implemented. Moreover, active learning refers to constantly searching for new information and 

keeping up with recent developments to be able to solve problems in new ways (Taris, Kompier, De 

Lange, Schaufeli, & Schreurs, 2003). These concepts are extensions to the quantitative instrument of 

last year and vital in improving the TU/e community (Psomas, 2016). It is expected that higher levels 

of positive well-being relate to higher levels of goal accomplishment, creativity and active learning, 

especially cognitive vitality, since creativity and active learning refer to mental aspects of job 

outcomes. Thus, it is expected that high levels of cognitive vitality are related to higher levels of 

performance in terms of goal accomplishment, higher levels of creativity and higher levels of active 

learning among students and employees at the TU/e. The balance principle of the DISC-R Model 

proposes that high levels of cognitive demands are positively related to cognitive vitality and 

subsequently higher levels of performance. Moreover, cognitive resources are expected to 

strengthen the relationship between job demands and cognitive vitality and thus also relate to higher 

levels of performance in terms of reaching goals, creativity and active learning. Finally, cognitive 

detachment is expected to weaken the relation between job demands and cognitive vitality and 

subsequently different forms of performance. Therefore, it is expected that well-being mediates the 

relationship of job demands, resources and detachment on performance in terms of goal 

accomplishment, creativity and active learning.  
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3.5 Willingness to change well-being 

Now that is defined what the concept of well-being is, what its potential antecedents are and that it 

can be important for improving performance and other positive job outcomes, an important next 

step is to know when individuals are motivated to change their well-being. This knowledge could 

provide insight into the potential success of well-being interventions implemented in a university 

context. Therefore, the Theory of Planned Behavior (Ajzen, 1985), which is a motivational theory, is 

linked to the concept of well-being. 

According to the Theory of Planned Behavior, human behavior is guided by three considerations. 

First, the outcomes of the behavior are determined and evaluated, these are called the behavioral 

beliefs. Second are the normative beliefs, these are beliefs about the standard what other people 

would do and the motivation to comply with these standards. Third and finally, the control beliefs, 

which are beliefs about the presence of factors that may enhance or impede performance of the 

behavior and the effect these control factors have. These beliefs are shown in Figure 7.  

Behavioral 
beliefs

Attitude 
toward the 

behavior

Normative 
beliefs

Subjective 
norm

Control  
beliefs

Percieved 
behavioral 

control

Intention Behavior

Actual 
behavioral 

control
 

Figure 7: The Theory of planned behavior (Ajzen, 1985) 

The behavioral beliefs lead towards the attitude towards the behavior, the normative beliefs lead to 

the subjective norm and the control beliefs lead to the perceived behavioral control. Together these 

lead to the behavioral intention. These three (attitude, subjective norm and control) lead to the 

behavioral intention. When the attitude towards the behavior is favorable, the norm complies with 

the behavior and the individual thinks he/she has a lot of control, this will probably lead to strong 

intention to perform that behavior. When the actual behavioral control is also in line with the 

perceived control, this will lead to actual behavior.  

This theory can explain why some employees or students will participate in interventions or well-

being programs and some not. This can be due to different evaluation of behavioral outcomes, for 

example when a physical exercise program is proposed, one employee can think this will be 

beneficial for him/her. On the other hand, other employees can think that the effort to do this 

physical exercise program is too much for the rewards and thus has a negative behavioral intention. 

Other possibilities for not participating in certain programs are that employees think that they don’t 
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have control over their health or that their health and well-being is sufficient enough and they don’t 

have to change. 

This is related to the DISC-R model in terms of the matching principle. Interventions should be 

designed for specific types of well-being to have the most potential to be effective. When demands 

(cognitive, emotional or physical) from a certain category are high, an intervention to counter these 

demands should help students and/or employees. For example, when an employee has difficulties 

with the emotional aspects of the job, such as arguments with colleagues, an emotional intervention 

on how to conquer these difficulties is expected to work best. Additionally, when a student has 

problems with a certain course, an intervention on how to solve problems related to that course is 

expected to work best. 

3.6 Empirical value 

This thesis will empirically investigate three topics. First, the relation between job demands, job 

resources and well-being has been studied before in the TU/e context, but the concept of 

detachment and its relation with well-being could help in predicting well-being for students and 

employees. Second, the relation between well-being and the job outcomes active learning and 

creativity can help the TU/e in stimulating their community in developing technological innovations. 

Finally this thesis will provide insight in the degree to which TU/e interventions will be accepted by 

community. 

3.7 Research model and Hypotheses 

Following the literature, the following research model is proposed in Figure 8. It combines 

components of the DISC-R Model, which can be divided into job demands, job resources and 

detachment. All these variables are related to the well-being of an individual. Furthermore, the 

constructs in this research model have different components, namely the physical, cognitive and 

emotional component. Only performance is in this study not separated in a physical, cognitive and 

emotional component, due to the nature of performance measurement at the TU/e. The 

components for performance are related to the cognitive side of performance and includes reaching 

goals, creativity and active learning, since these are critical aspects of performance in an academic 

setting.  
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Figure 8: Research model of this thesis 
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Hypotheses 

Following the research model, the following hypotheses are used in this thesis  

1. Cognitive job/study demands are positively related to cognitive vitality and this relation is 

positively moderated by cognitive job/study resources and negatively moderated by 

cognitive detachment from work/study. 

2. Cognitive job/study demands are positively related to cognitive fatigue and this relation is 

negatively moderated by cognitive job/study resources as well as negatively moderated by 

cognitive detachment from work/study. 

3. Emotional job resources and emotional detachment from work moderate the relation 

between emotional job demands and emotional vitality (three-way moderation). To be more 

specific, this relation will be stronger for employees with high emotional resources and 

weaker for high emotional detachment 

4. Emotional job resources and emotional detachment from work moderate the relation 

between emotional job/study demands and emotional fatigue (three-way moderation). To 

be more specific, this relation will be weaker for employees/students with both high 

emotional resources and high emotional detachment, than for employees or students lacking 

resources and detachment 

5. Physical job resources and physical detachment from work moderate the relation between 

physical job demands and physical vitality (three-way moderation). To be more specific, this 

relation will be stronger for employees with high physical resources and weaker for high 

physical detachment 

6. Physical job resources and Physical detachment from work moderate the relation between 

physical job/study demands and physical fatigue (three-way moderation). To be more 

specific, this relation will be weaker for employees/students with both high physical 

resources and high physical detachment, than for employees lacking resources and 

detachment 

7. The relation of cognitive demands on goal accomplishment, active learning and creativity is 

mediated by cognitive vitality 

8. The relation of cognitive resources on goal accomplishment, active learning and creativity is 

mediated by cognitive vitality 

9. The relation of cognitive detachment on goal accomplishment, active learning and creativity 

is mediated by cognitive vitality 

Finally, we consider the research question about attitudes towards interventions: 

10. What are attitudes of students and employees towards TU/e based well-being interventions? 
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4 Method 
The method of this research study is described in this chapter. It also includes the research design, 

the study sample, the measurements for the constructs and the data analysis strategy. 

4.1 Procedure 

This study was set up as a cross-sectional survey research. The participants received an email with a 

link to the survey. The email was distributed in two ways, via the Students Sports Centre Eindhoven 

for the employees and student administration of the TU/e for the students. All students (10766 

students) from the TU/e got an invitation to participate in this survey. Moreover, 1500 employees 

with a Sports Centre card were also sent a link with the survey. Unfortunately, “Dienst Personeel en 

Organisatie” decided not to grand access to the employees without a Sports Centre card, which 

limited extent to which employees could be approached to participate in this research. The survey 

was implemented as a questionnaire using Google Forms. The participants could respond to the 

questionnaire during four weeks starting in May, 2017. After two weeks, employees received a 

reminder from the Student Sport Centre to fill out the survey. Unfortunately, the student 

administration did not allow to send a reminder to the students. The survey, which can be found in 

Appendix B, asked for general demographics such as age, gender, marital status, number of children, 

level of education, employee or student status, working or studying years, number of contract hours 

and real working hours and country of origin. Second, questions from the DISC-R Model 

questionnaire, called the DISQ, (De Jonge, Dormann, Van Vegchel, Von Nordheim, Dollard, Cotton, 

Van den Tooren, 2009) were used to measure the physical, cognitive and emotional demands, 

resources and detachment. This was followed by questions about TU/e members’ well-being (i.e. 

vitality, fatigue) and their perceptions of reaching goals, creativity and active learning at work. 

Finally, questions about the attitude of employees and students towards improving their well-being 

and subsequently their attitude towards potential interventions in terms of physical, emotional and 

cognitive resources at the TU/e were used to assess their potential success when implemented.  

4.2 Study sample 

In total 322 people filled out the survey. The total sample included 96 employees, 221 students and 5 

individuals who did not indicate their status. The sample consisted largely of different participants 

compared to the study of Psomas (2016). Less than 50 people filled out the survey both times. The 

average age of a student participants was 22 years old (SD = 3.35), and employees were on average 

39 years old (SD = 13.87). From the total sample of 322 people, 36.3% (117) were female, 62.1% 

(200) were male, whereas 1.6% (5) of the participants did not fill in their gender. Next, most of the 

participants were single (53.6%), 32.7% is in a relationship, 13.4% is married, and 0.3% was 

divorced/separated. From the participants, 277 had no children, eight people had one child, 21 

participants had two children and 10 participants had three or more children. The average age of a 

child is 11.5 years old. Furthermore, 32.4% had completed high school, 5% completed college, 34.6% 

held a bachelor’s degree, 21.2% held a master’s degree, and 7% held a doctorate degree (PhD). 

Finally, 84.1% of all the participants were Dutch, and 15.9% were non-Dutch.  
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4.3 Measures  

4.3.2 Job demands 

Participants filled out the DISC questionnaire: DISQ version 2.1 (De Jonge et al., 2009). This 

questionnaire contained 18 questions on job demands, to be more specific: 4 questions on physical 

demands, 7 questions on cognitive demands and 7 questions on emotional demands. An example of 

a question related to the physical demands is “I have to perform physical activities in uncomfortable 

or impractical postures”. Related to cognitive demands an example is “I need to display high levels of 

concentration and precision”. Finally, an example for emotional demands is “I have to deal with 

people (e.g. colleagues or students) who get easily angered towards me”. These items were 

measured on a 5-point Likert scale ranging from 1 ((Almost) never) to 5 ((Almost) always). 

4.3.3 Job resources 

The same DISCQ version 2.1 (De Jonge et al., 2009) questionnaire was used to measure job 

resources. These items were also divided into a cognitive, emotional and physical component. There 

were 4 items on physical resources, 6 on cognitive resources and 5 on emotional resources. An 

example for an item about physical resources was “I have the opportunity to take a physical break 

when things get physically strenuous”. Related to cognitive resources, an example was “I have access 

to information (internet, students, colleagues, books, files, meetings) to solve difficulties”. Finally, 

concerning emotional resources, an example was “I can find a listening ear in others (e.g. colleagues 

or students) when an upsetting situation has occurred”. These items were measured on a 5-point 

Likert scale ranging from 1 ((Almost) never) to 5 ((Almost) always). 

4.3.4 Detachment 

Detachment consisted of three items derived from a scale developed by De Jonge et al. (2012) and 

also measured in the previous study of Psomas (2016). For cognitive detachment, the included item 

was: “I mentally detach from my study or work-related efforts”, related to emotional detachment the 

item was: “I emotionally detach from my work or study-related efforts” and for physical detachment 

the item was: “I physically detach from my study or work-related efforts”. These items were 

measured on a 5-point scale, ranging from 1 (completely disagree) to 5 (completely agree). 

4.3.5 Job and study outcomes 

4.3.5.1 Well-being 

To distinguish between physical, cognitive and emotional types of well-being, the Shirom-Melamed 

vigor measure (Shirom, 2004) was used to measure the positive side of well-being. Furthermore, to 

measure the negative side of well-being, the Multidimensional Fatigue Symptom Inventory-Short 

Form (MFSI-SF; Stein et al., 1998) was used.  

4.3.5.1.1 Vigor 

The Shirom-Melamed Vigor Measure included 12 items to measure the cognitive liveliness, 

emotional energy and physical strength of the participant. An example of cognitive liveliness was “I 

feel I am able to contribute new ideas”. An example for physical strength was “I feel I have physical 
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strength”. Finally, an example for emotional energy was “I feel I am capable of investing emotionally 

in people”. These measures were rated on a 7-point Likert scale, ranging from “almost never” to 

“almost always” (1 to 7).  

4.3.5.1.2 Fatigue 

The MFSI-SF were items related to the negative side of well-being and measures fatigue. These items 

are divided into physical, cognitive and emotional fatigue. There were 6 items for each construct, so 

18 in total. An example of physical fatigue was “my legs feel weak”. Related to cognitive fatigue an 

example was “I have trouble paying attention”. An example item of emotional fatigue was: “I feel 

sad”. These items were rated on a 5-point Likert scale ranging from 1 (not at all) to 5 (extremely). 

4.3.5.2 Other job and study outcomes 

Job and study outcomes of employees and students were measured in three separate parts, namely 

job performance, active learning and creativity.  

Job performance was measured by self-rated measures based on Goodman and Syvantek (1999). 

These were subjective performance measures that were related to the expertise and 

accomplishment of objectives of the job. Examples of items were: “I achieve all the objectives of my 

job or study” and “I demonstrate expertise in all job-related or study-related aspects”. These items 

were rated on a 7-point Likert scale and range from 1 (totally disagree) to 7 (totally agree). 

Active learning is a critical aspect needed to perform optimally at the TU/e and referred to the 

degree in which an employee or student is stimulated to acquire new knowledge to help them solve 

problems. This scale was designed by Taris, Kompier, De Lange, Schaufeli and Schreurs (2003) and 

consisted of four items answered on a 5-point frequency scale, ranging from 1 (never) to 5 (always). 

This included items like: “I am constantly searching for challenges at my work/studies” 

Employee and student creativity can be defined as the generation of new and useful ideas by 

employees and students. This construct by Zhou and George (2001) was measured with 5 items rated 

on a 5-point frequency scale ranging from 1 (never) to 5 (always). This measure included items like: “I 

often have a fresh approach to problems” 

4.3.6 Willingness to improve well-being 

The need for services and facilities contained slightly adapted measures from the Theory of reasoned 

action (Ajzen, 2013) to assess the degree of willingness to improve well-being. The items were 

adapted to fit into the TU/e context. There were 11 items that were measured on a 5-point Likert 

scale ranging from 1 ((totally) disagree) to 5 ((totally) agree). The items were divided into the 

categories of physical, cognitive and emotional willingness to change. For example, items for physical 

willingness to change were: “I have the need to be physically active”, “I want the TU/e to help me 

stay physically active”. Related to the emotional willingness to change, an example was: “I have the 

need to be more socially active” and “I want the TU/e to help me be more socially active”. Finally, 

related to the cognitive willingness to change, an example was: “I have the need for more help from 

the TU/e in solving problems” and “I want the TU/e to help me more with my work/studies”. 
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4.4 Data analysis 

In this part, the data analysis strategy used for this cross-sectional survey research is described. First, 

descriptive statistics were analyzed, including means and standard deviations where we 

distinguished between students and employees subgroup to check whether there were notable 

differences between these. Additionally, the demands, resources and well-being measures were 

compared with the means and standard deviations from the study of Psomas (2016). Furthermore, 

bivariate relationships were assessed with a Pearson zero-order correlations table. The reliability 

(Cronbach’s α) of the variables was calculated, to check for internal consistency for each of the study 

variables. 

To avoid any potential multicollinearity issues, the independent variables were standardized (Aiken & 

West, 1991). These values were also used to create the interaction terms. 

Second, to test the relations of demands, resources and detachment on positive and negative well-

being measures, the analytical strategy of De Jonge et al. (2012) was used. These tests were also 

used to assess hypotheses 1 up to and including 6. Hierarchical regression was used to test these 

hypotheses and the following steps were followed, which resulted in four models. First, control 

variables (age, Dutch vs. non-Dutch and gender) were included in the model, this was referred to as 

Model 1. In Model 2, the three multidimensional measures of the job demands, job resources and 

detachment were added to the regression model. In Model 3, the two-way interaction terms of the 

multidimensional moderating effects were added (e.g. job demands x job resources, job demands x 

detachment and job resources x detachment). This was done by multiplying the standardized scores 

of job demands times the standardized scores of job resources. In Model 4, the three-way 

interactions were added to the model (e.g. job demands x job resources x detachment). All these 

hierarchical models were compared to the previous model in order to test the contribution of the 

added variables in the prediction of the dependent variable. This was done using the incremental F-

test procedure (Jaccard, Turrisi & Wan, 1990). The less-matching/non-matching interactions of the 

DISC-R Model were not tested in this empirical study, since this would impair the power of the 

analyses. Additionally, the matching job demands, resources and detachment are the core of the 

DISC-R Model. 

Next, the sample was tested for subgroup analysis, where the sample could be split into a group of 

employees and students. To see whether there was significant statistical evidence for these 

subgroups, an incremental F-test was done. Thus, a dummy variable was added to the regression 

model, giving the employees the value zero and students the value one. The dummy variable was 

added to each (hierarchical) regression model to see whether the subsamples differ. There were 24 

different models in total and 12 out of 24 models were significant for the dummy variable. Therefore, 

the subsample analysis was justified. 

To test hypotheses 7, 8 and 9, the mediation of well-being on the relation between job demands, job 

resources and detachment on the one hand and performance on the other, the Moderated Causal 

Steps Approach was used (Edwards & Lambert, 2007). Whether well-being (i.e. vitality and/or 

fatigue) mediates this relationship, four conditions needed to be analyzed. First, whether job 

demands, job resources or/and detachment had a relationship with the different forms of 

performance (i.e. reaching goals, creativity and active learning). Second, analyzing the significant 
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relations between job demands, job resources and detachment on well-being, which is done in the 

previous section. Third, testing the relationship between well-being and performance. When one of 

these relations are not significant, mediation is not present in the model (Baron & Kenny, 1986). 

Finally, a regression analysis was done with performance as dependent variable, explained by both 

job demands, job resources and detachment and controlled for well-being. When job demands, 

resources or detachment are not significant in this model, the finding supports full mediation. When 

job demands, resources or detachment is still significant, the finding supports partial mediation. 

Finally, an exploratory analysis was executed to assess the potential intervention success for 

interventions that would be available for students and employees at the TU/e. Moreover, research 

question 7, which asked what attitudes of students and employees towards TU/e based well-being 

interventions were, was considered. This exploratory analysis was performed by first using a 

regression analysis to assess the need for improvement in cognitive, emotional and physical activity, 

influenced by control variables (e.g. nationality and gender) and the different forms of well-being. 

Thereafter, the correlations between the variables for the need for improvement in cognitive 

physical and emotional well-being and the need for help from the TU/e are analyzed. The correlation 

between these variables was used to determine whether students or employees who wanted to 

improve their well-being also wanted the TU/e to help them in achieving this. Thus, higher 

correlations refer to more help from TU/e needed or wanted in improving well-being. 
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5 Results 
This chapter presents the results of the data analysis in order to confirm or reject the hypotheses. 

First, descriptive results of the means, standard deviations, correlations and Cronbach’s alpha of the 

study variables are presented. Next, the test results on hypothesized relationships between job 

demands, job resources, and detachment from work on well-being are described. Finally, the results 

of the analysis between well-being and performance as well as the relation between willingness to 

change and well-being are presented. 

Table 2 shows the means and standard deviations (SD) of the variables for students and employees 

for all of the study variables. These variables were measured for the whole sample, a division was 

made between students and employees. Group differences were assessed using p < .05. From the 

means of both students and employees we can conclude that the mean scores of demands are 

somewhat lower than the resources. Additionally, a comparison is made between the means and 

standard deviations of this study and the means and standard deviation of the previous study of 

Psomas (2016). This study also determined the job demands and resources of the TU/e community, 

as well as the means of the different forms of well-being. 

Table 1: Means and Standard Deviations Among Study Variables for Students and employees 

 Students (N =221) 
Current study 

Students ( N = 497) 
Study Psomas 

(2016) 

Employees (N = 96) 
Current study 

Employees (N = 397) 
Study Psomas 

(2016) 

 Mean SD Mean SD Mean SD Mean SD 

Cognitive demands 3.60 .55 3.50 .57 3.68 .60 3.52 .64 
Emotional demands 2.19 .70 2.19 .67 2.19 .77 2.26 .78 
Physical demands 1.48 .57 1.55 .67 1.39 .55 1.43 .68 
Cognitive resources 3.78 .55 3.65 .62 3.83 .57 3.74 .72 
Emotional resources 3.48 .71 3.25 .77 3.54 .70 3.35 .82 
Physical resources 3.43 .82 3.30 1.09 3.57 1.06 3.36 1.33 
Cognitive vitality 5.04 1.15 5.05 1.06 5.17 1.20 5.05 1.16 
Emotional vitality 5.30 1.18 5.27 1.08 5.21 1.15 5.37 1.08 
Physical vitality 4.63 1.15 4.75 1.14 4.91 1.09 4.64 1.25 
Cognitive fatigue 2.37 .85 2.05 .80 2.05 .74 1.86 .79 
Emotional fatigue 2.29 .95 2.03 .88 1.97 .79 1.84 .84 
Physical fatigue 1.85 .80 1.63 .65 1.80 .73 1.61 .70 
Performance 5.17 1.14   5.49 .96   
Creativity 3.43 .80   3.70 .80   
Active Learning 3.41 .72   3.73 .61   

 

To compare the means of these variables between the subgroups employees and students for both 

this study and the previous study by Psomas (2016), independent samples t-tests were used. Notable 

differences in means between the study of Psomas and this study were found for: Cognitive 

demands; students report higher levels of cognitive demands now than a year ago (mean current 

study = 3.60 vs. mean study Psomas = 3.50, t = 2.19, p < .05). Additionally, the students report more 

cognitive and emotional resources now (mean current study = 3.78 vs. mean study Psomas = 3.65, t = 

2.68, p < .01 and mean current study = 3.48 vs. mean study Psomas = 3.25, t = 3.78, p < .001, 
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respectively). Finally, students feel more cognitively, emotionally and physically fatigued than in 2016 

(mean current study = 2.37 vs. mean study Psomas = 2.05, t = 4.85, p < .001 and mean current study 

= 2.29 vs. mean study Psomas = 2.03, t = 3.56, p < .001 and mean current study = 1.85 vs. mean study 

Psomas = 1.63, t = 3.89, p < .001, respectively). 

Regarding the comparison for employees, they also report more cognitive demands (mean current 

study = 3.68 vs. mean study Psomas = 3.52, t = 2.19, p < .05). However, employees report more 

emotional resources (mean current study = 3.54 vs. mean study Psomas = 3.35, t = 2.09, p < .05). 

Finally, employees feel more cognitively and physically fatigued than last year (mean current study = 

2.05 vs. mean study Psomas = 1.86, t = 2.14, p < .05 and mean current study = 1.80 vs. mean study 

Psomas = 1.61, t = 2.37, p < .05). 

Next, the bivariate relationships between the study variables were tested. When the correlation 

between two variables is higher than 0.60 there is some concern (Field, 2009). Too high correlations 

may indicate problematic collinearity between the two variables. The correlations between the 

variables are shown in Table 3. The first high correlating variables are cognitive vitality and creativity 

with a correlation of 0.68 (p < .01). This makes sense, because creativity could result from feeling 

cognitively vital. The second highly correlating variables were emotional and cognitive fatigue, with a 

correlation of 0.72 (p < .01). This could be because both cognitive and emotional aspects relate to 

processes in the brain and thus influence each other.  

Table 2: Pearson zero-order correlations between study variables (N=322) 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 Cognitive demands -                

2 Emotional demands .35** -               

3 Physical demands .16** .36** -              

4 Cognitive resources -.13* -.34** -.15** -             

5 Emotional resources .38 -.25** -.10 .51** -            

6 Physical resources .00 -.12* -.08 .32** 25** -           

7 Cognitive vitality .03 -.23** -.07 .44** .40** .15** -          

8 Emotional vitality .02 -.03 -.03 .27** .50** .19** .35** -         

9 Physical vitality -.05 -.21** -.02 .29** .38** .14* .52** .41** -        

10 Cognitive fatigue .17** .38** .19** -.30** -.32** -.15** -.40** -.21** -.51** -       

11 Emotional fatigue .26** .45** .23** -.33** -.35** -.13* -.45** -.21** -.58** .72** -      

12 Physical fatigue .14* .38** .24** -.28** -.28** -.11 -.26** -.19** -.50** .59** .57** -     

13 Performance .03 -.24** -.11* .24** .28** .08 .50** .21** .43** -.48** -.41** -.28** -    

14 Creativity .15** -.05 .01 .24**. .27** .01 .68** .24** .30**. -.19** -.25** -.08 .44** -   

15 Active Learning .16** -.08 -.01 .23** .32** .14* .50** .26** .42** -.40** -.31** -.23** .56** .50** -  

16 Relatedness -.33** -.22** -.12* .31** .58** .18** .18** .32** .53** .35** -.26** -.28** -.25** .28** .24** - 

Note: *=p< .05, **=p< .01 

Finally, Cronbach’s alpha was used to test the internal consistency of all the constructs. When a value 

of Cronbach’s alpha is higher than 0.70, the item is acceptable in terms of internal consistency (Hair, 

Black, Babin & Anderson, 2009). The results of the reliabilities of all the constructs are presented in 

Table 4. 
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Table 3: Cronbach alpha for the important measures 

Construct Overall Value Value 

Students 

Value 

employees 

Cognitive demands 0.75 0.75 0.77 
Emotional demands 0.81 0.80 0.84 
Physical demands 0.72 0.70 0.72 
Cognitive Resources 0.69 0.68 0.66 
Emotional Resources 0.79 0.82 0.78 
Physical Resources 0.80 0.77 0.86 
Vitality 0.90 0.90 0.92 
Fatigue 0.94 0.94 0.92 
Cognitive Vitality 0.80 0.78 0.85 
Emotional Vitality 0.91 0.92 0.93 
Physical Vitality 0.92 0.92 0.94 
Cognitive Fatigue 0.86 0.86 0.83 
Emotional Fatigue 0.91 0.91 0.89 
Physical Fatigue 0.88 0.88 0.86 
Reaching goals 0.87 0.89 0.82 
Creativity 0.91 0.89 0.91 
Active learning 0.73 0.71 0.78 

 

In the first column of Table 4 the constructs name is shown, followed by the Cronbach’s alpha for 

students, employees and the overall sample separately. The only value that was marginally lower 

than 0.70 was cognitive resources (0.69), and it was decided that we would include this variable in 

the analyses, as it was only marginally lower than 0.70. Previous research has found that the 

Cronbach’s alpha of this same variable for cognitive resources was acceptable in terms of internal 

reliability (e.g. De Jonge, Gevers, & Dollard, 2014; De Jonge & Peeters, 2009). All other variables had 

values higher than 0.70, and were included in further analyses.  

5.1 Prediction of vitality with job demands, resources and 

detachment for students 

The results of the hierarchical regression analyses with cognitive vitality are depicted in Table 5. 

Regarding cognitive vitality for students, the control variables and main terms of the demands, 

resources and detachment added significantly to the prediction of the dependent variable. Model 2 

had the best fit with the data for students (𝐹𝑖𝑛𝑐= 4.43 p < .001). Higher levels of cognitive resources 

were related to higher levels of cognitive vitality (b =.20, p < .05). In addition, students who reported 

higher levels of emotional demands were related to lower cognitive vitality (b = -.22, p < .05). In 

contrast, students who reported higher levels of emotional resources were related to higher levels of 

cognitive vitality (b =.25, p < .01). 
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Table 5: Hierarchical regression models of cognitive vitality with job demands, job resources, detachment 

and their matching interactions for students (N=221) 

 Cognitive Vitality 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 4,11*** 0,64 4,36*** 0,64 4,53*** 0,67 4,39*** 0,68 

Age 0,02 0,02 0,02 0,02 0,01 0,03 0,01 0,03 

Gender 0,23 0,17 0,04 0,17 0,07 0,17 0,06 0,17 

Dutch (vs. non-Dutch) 0,48 0,26 0,41 0,25 0,45 0,27 0,50 0,27 

Model 2: demands and 
resources  

    

Cognitive demands   0,07 0,09 0,10 0,09 0,13 0,09 

Cognitive resources   0,20* 0,10 0,18 0,11 0,17 0,11 

Cognitive detachment   0,03 0,11 0,04 0,11 0,06 0,11 

Emotional demands   -0,22* 0,10 -0,23* 0,10 -0,22* 0,11 

Emotional resources   0,25** 0,09 0,25* 0,10 0,24* 0,10 

Emotional detachment   0,15 0,11 0,13 0,11 0,10 0,11 

Physical demands   0,05 0,09 0,02 0,09 0,03 0,09 

Physical resources   -0,09 0,09 -0,09 0,10 -0,10 0,10 

Physical detachment   -0,14 0,09 -0,15 0,10 -0,19 0,10 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     0,13 0,09 0,13 0,09 
Cognitive demands x detachment     0,04 0,09 0,03 0,09 
Cognitive resources x detachment     0,02 0,09 0,06 0,09 
Emotional demands x resources     0,02 0,08 0,02 0,08 
Emotional demands x detachment     0,07 0,09 0,02 0,10 
Emotional resources x detachment     -0,07 0,08 -0,06 0,08 
Physical demands x resources     -0,01 0,11 -0,02 0,11 
Physical demands x detachment     -0,06 0,09 -0,09 0,09 
Physical resources x detachment     -0,01 0,08 -0,03 0,08 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       -0,04 0,07 

Emotional dem x res x detᶧ       -0,08 0,07 

Physical dem x res x detᶧ       -0,14 0,10 

Best-fitting model 𝑅2=.21 
𝐹𝑖𝑛𝑐= 4.43 
p < .001 (Model 2) 
Adjusted 𝑅2=.16 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

With regard to emotional vitality, Table 6 shows that the model with the two-way interaction terms 

(Model 3) has the best fit with the data (𝐹𝑖𝑛𝑐= 2.57 p < .01). Regarding main relations of demands, 

resources and detachment, only emotional resources had a positive relation with emotional vitality 

(b =.57, p < .001). In addition, emotional resources combined with emotional detachment had a 

significant relation with emotional vitality. To elaborate, when emotional resources were low, high 

emotional detachment was related to higher levels of emotional vitality than low emotional 

detachment (Figure 9 left). To test whether the slopes were significantly different from zero the 

slopes were analyzed one standard deviation below and above the mean, according to the procedure 

of Dawson (2014). According to the slopes test, both slopes differed significantly from zero (-1SD; 
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simple slope test), t = 7.65, p < .001 and (+1SD; simple slope test), t = 2.40, p < .05. Moreover, 

physical demands combined with physical resources had a significant relation with emotional vitality. 

To be more specific, low physical demands combined with high physical resources was related to 

higher levels of emotional vitality than low levels of physical resources (Figure 9 right). However 

slope analysis, the slopes did not significantly differ from zero. 

Table 6: Hierarchical regression models of emotional vitality with job demands, job resources, detachment 

and their matching interactions for students (N=221) 

 Emotional Vitality 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 5,49*** 0,29 5,35*** 0,27 5,34*** 0,27 5,28*** 0,28 

Age 0,11 0,09 0,05 0,08 0,06 0,08 0,08 0,08 

Gender -0,11 0,18 -0,08 0,17 -0,10 0,16 -0,11 0,16 

Dutch (vs. non-Dutch) -0,11 0,27 0,03 0,25 0,02 0,25 0,08 0,26 

Model 2: demands and 
resources  

    

Cognitive demands   -0,03 0,09 -0,04 0,09 -0,01 0,09 

Cognitive resources   -0,11 0,10 -0,13 0,10 -0,14 0,10 

Cognitive detachment   -0,13 0,11 -0,12 0,11 -0,09 0,11 

Emotional demands   0,15 0,10 0,13 0,10 0,14 0,10 

Emotional resources   0,60*** 0,09 0,57*** 0,09 0,57*** 0,09 

Emotional detachment   0,16 0,11 0,17 0,11 0,14 0,11 

Physical demands   -0,06 0,09 -0,08 0,09 -0,07 0,09 

Physical resources   0,13 0,09 0,12 0,09 0,10 0,09 

Physical detachment   0,07 0,09 0,05 0,09 0,00 0,09 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     0,06 0,08 0,05 0,08 
Cognitive demands x detachment     0,09 0,08 0,08 0,08 
Cognitive resources x detachment     0,04 0,08 0,06 0,09 
Emotional demands x resources     -0,02 0,08 -0,01 0,08 
Emotional demands x detachment     -0,16 0,09 -0,20 0,09 
Emotional resources x detachment     -0,27** 0,08 -0,26** 0,08 
Physical demands x resources     -0,21* 0,10 -0,21* 0,10 
Physical demands x detachment     0,00 0,08 -0,03 0,08 
Physical resources x detachment     -0,04 0,08 -0,06 0,08 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       -0,01 0,06 

Emotional dem x res x detᶧ       -0,07 0,06 

Physical dem x res x detᶧ       -0,16 0,09 

Best-fitting model 𝑅2=.36 
𝐹𝑖𝑛𝑐= 2.57 
p < .01 (Model 3) 
Adjusted 𝑅2=.28 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 
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Figure 9: two-way interactions on emotional vitality for students 

In Table 7 the results of the hierarchical regression analysis with physical vitality are depicted. The 

model with the best fit wad the full model including the main terms, two-way interactions and three-

way interactions (𝐹𝑖𝑛𝑐= 5.50 p < .01, Model 4). Regarding the main terms of demands, resources and 

detachment, higher levels of emotional demands were related to lower levels of physical vitality (b = 

-.21, p < .05). Additionally, higher levels of emotional resources were related to higher levels of 

physical vitality. There were no significant two-way interactions, but two three-way interactions were 

significant. More specifically, a significant matching three-way interaction between cognitive 

demands, cognitive resources and cognitive detachment was found, where cognitive resources and 

cognitive detachment both moderate the relation between cognitive demands and physical vitality (b 

=.17, p < .01), however the slopes test was not significant for this interaction (Figure 10).  

  

Figure 10: three-way interaction with cognitive demands, resources and detachment on physical vitality for 

students 

Additionally, a three-way interaction was found for physical demands, physical resources and 

physical detachment with physical vitality (b = -.29, p < .01). High physical demands, combined with 

high physical resources and low physical detachment were related to higher levels of physical vitality 

than either high levels of physical demands, combined with high levels of resources and high levels of 

detachment (Slope difference test) t = 2.65, p < .01, or high levels of physical demands, combined 

with low levels of resources and low levels of detachment (Slope difference test) t = 2.30, p < .05. The 

slope test showed that the slope of low physical resources and high physical detachment was not 

significantly different from the other slopes in Figure 11. 
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Figure 11: three-way interaction between physical demands, resources and detachment on physical vitality 

for students 

Table 7: Hierarchical regression models of physical vitality with job demands, job resources, detachment and 

their matching interactions for students (N=221) 

 Physical vitality 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 3,93*** 0,65 4,14*** 0,65 4,29*** 0,70 3,87*** 0,68 

Age 0,02 0,03 0,01 0,03 0,01 0,03 0,02 0,03 

Gender 0,10 0,18 0,02 0,17 0,03 0,18 0,03 0,17 

Dutch (vs. non-Dutch) 0,19 0,27 0,27 0,26 0,29 0,28 0,46 0,27 

Model 2: demands and 
resources  

    

Cognitive demands   -0,01 0,09 0,02 0,10 0,05 0,09 

Cognitive resources   0,05 0,10 0,05 0,11 0,01 0,11 

Cognitive detachment   -0,03 0,11 -0,03 0,12 0,05 0,11 

Emotional demands   -0,21* 0,10 -0,19 0,11 -0,21* 0,10 

Emotional resources   0,27** 0,09 0,26** 0,10 0,29** 0,10 

Emotional detachment   0,14 0,11 0,14 0,12 0,11 0,11 

Physical demands   0,16 0,09 0,14 0,10 0,17 0,09 

Physical resources   0,05 0,10 0,07 0,10 0,04 0,10 

Physical detachment   0,15 0,09 0,15 0,10 0,09 0,10 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     0,09 0,09 0,02 0,09 
Cognitive demands x detachment     0,01 0,09 0,05 0,09 
Cognitive resources x detachment     -0,01 0,09 -0,09 0,09 
Emotional demands x resources     0,07 0,08 0,09 0,08 
Emotional demands x detachment     0,08 0,09 0,03 0,10 
Emotional resources x detachment     0,04 0,08 0,08 0,08 
Physical demands x resources     0,03 0,11 0,05 0,11 
Physical demands x detachment     -0,05 0,09 -0,12 0,09 
Physical resources x detachment     0,03 0,08 -0,02 0,08 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       0,17** 0,07 

Emotional dem x res x detᶧ       -0,10 0,07 

Physical dem x res x detᶧ       -0,29** 0,10 
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Best-fitting model 𝑅2=.28 
𝐹𝑖𝑛𝑐=5.50 
P< .01 (Model 4) 
Adjusted 𝑅2=.17 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

Conclusions 

Regarding the results for vitality for students, hypotheses 1 and 3 were not supported by the data. A 

combination of high levels of demands, resources and detachment, does not lead to higher levels of 

vitality.. A three-way interaction between physical demands, resources and detachment was found, 

the interaction was as expected. The combinations that were related to the highest physical vitality 

were high levels of physical demands, combined with high physical resources and low physical 

detachment. A combination of high levels of physical demands, high levels of physical resources and 

high levels of physical detachment was related to lower physical vitality. Thus, hypothesis 5 is 

supported by the data. Additionally, we found some valuable results for the prediction of cognitive, 

emotional and physical vitality for students. Emotional resources were positively related to all three 

dependent variables. Additionally, cognitive resources were related to higher levels of cognitive 

vitality for students. Concerning emotional vitality, a combination of high levels of emotional 

resources and low levels of emotional detachment was related to higher levels of emotional vitality. 

5.2 Prediction of vitality with job demands, resources and 

detachment for employees 

This section shows the prediction of vitality with job demands, job resources, detachment from work 

and their interactions as predictors. Regarding the employee subsample, the results of the 

hierarchical regression analyses with cognitive vitality is shown in Table 8. Model 2 had the best fit 

with the data for cognitive vitality (𝐹𝑖𝑛𝑐= 3.46, p < .01). Regarding the control variables, age was a 

significant predictor for cognitive vitality (b = -.03, p < .01). To be more specific, employees with a 

higher age were related to lower levels of cognitive vitality. Concerning the main terms of the model, 

higher levels of cognitive demands and emotional resources were related to higher levels of cognitive 

vitality (b =.29, p < .05 and b =.34, p < .05 respectively). 

Table 8: Hierarchical regression models of cognitive vitality with job demands, job resources, detachment 

and their matching interactions for employees (N=96) 

 Cognitive Vitality 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 6,08*** 0,39 5,72*** 0,36 5,70*** 0,38 5,65*** 0,40 

Age -0,03** 0,01 -0,03** 0,01 -0,03** 0,01 -0,03** 0,01 

Gender 0,42 0,24 0,50* 0,23 0,37 0,26 0,48 0,28 

Dutch (vs. non-Dutch) 0,30 0,29 0,48 0,27 0,62 0,33 0,61 0,34 
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Model 2: demands and 
resources  
Cognitive demands   0,29* 0,14 0,26 0,15 0,18 0,17 

Cognitive resources   0,22 0,14 0,19 0,15 0,18 0,15 

Cognitive detachment   -0,01 0,16 0,00 0,17 0,00 0,17 

Emotional demands   0,00 0,12 0,02 0,13 0,03 0,14 

Emotional resources   0,34* 0,13 0,37* 0,15 0,43* 0,17 

Emotional detachment   0,18 0,15 0,14 0,15 0,12 0,16 

Physical demands   0,12 0,14 0,01 0,17 0,08 0,18 

Physical resources   -0,03 0,09 0,04 0,11 0,03 0,11 

Physical detachment   -0,14 0,12 -0,16 0,16 -0,13 0,17 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     0,06 0,21 0,03 0,23 
Cognitive demands x detachment     -0,03 0,15 0,06 0,17 
Cognitive resources x detachment     0,16 0,13 0,17 0,14 
Emotional demands x resources     0,07 0,14 0,10 0,16 
Emotional demands x detachment     -0,25 0,15 -0,26 0,16 
Emotional resources x detachment     -0,09 0,13 -0,12 0,18 
Physical demands x resources     0,08 0,14 0,04 0,16 
Physical demands x detachment     0,13 0,18 0,20 0,22 
Physical resources x detachment     0,15 0,10 0,13 0,13 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       0,29 0,23 

Emotional dem x res x detᶧ       -0,06 0,17 

Physical dem x res x detᶧ       -0,09 0,16 

Best-fitting model 𝑅2=.50 
𝐹𝑖𝑛𝑐= 3.46 
P < .01 (Model 2) 
Adjusted 𝑅2=.39 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

Concerning emotional vitality, the model with the two-way interactions had the best fit with the data 

(𝐹𝑖𝑛𝑐= 2.31 p < .05) (Table 9). Regarding the control variables, males were related to lower levels of 

emotional vitality than women (b = -.92, p < .01). Additionally, the main term of emotional resources 

was related to emotional vitality. To elaborate, higher levels of emotional resources were related to 

higher levels of emotional vitality (b =.61, p < .001). Finally, there were three significant two-way 

interactions: one with emotional demands and emotional resources, one with emotional demands 

and emotional detachment and one with physical resources and physical detachment.  

  

Figure 12: Two-way interaction on emotional vitality for employees 
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As regards the emotional demands and emotional resources interaction effect, Figure 12 (left) shows 

that high emotional demands combined with high emotional resources is related to lower levels of 

emotional vitality than high levels of emotional resources. The slope test showed a slope significant 

from zero for low emotional resources (-1SD; simple slope test), t = -3.18, p < .01, but not for high 

levels of emotional resources (+1SD; simple slope test), t = 1.27, p = ns.. Additionally, Figure 12 (right) 

shows that high levels of emotional demands combined with high emotional detachment was related 

to lower levels of emotional vitality than high emotional demands combined with low emotional 

detachment. The simple slope test was significant for high levels of detachment (+1SD; simple slope 

test), t = -3.70, p < .001, but not for low levels of detachment (-1SD; simple slope test), t = 1.66, p = 

ns.. 

Table 9: Hierarchical regression models of emotional vitality with job demands, job resources, detachment 
and their matching interactions for employees (N=96) 

 Emotional Vitality 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 5,46*** 0,31 5,31*** 0,30 5,15*** 0,30 5,20*** 0,30 

Age -0,10 0,14 -0,03 0,14 -0,06 0,14 -0,02 0,15 

Gender -0,61* 0,28 -0,43 0,29 -0,92** 0,30 -1,00** 0,32 

Dutch (vs. non-Dutch) 0,22 0,33 0,27 0,34 0,78* 0,36 0,72 0,38 

Model 2: demands and 
resources  

    

Cognitive demands   0,30 0,18 0,29 0,17 0,29 0,19 

Cognitive resources   -0,04 0,17 -0,12 0,16 -0,13 0,17 

Cognitive detachment   -0,02 0,19 0,02 0,18 0,00 0,18 

Emotional demands   -0,14 0,15 -0,27 0,15 -0,34* 0,16 

Emotional resources   0,44** 0,16 0,61*** 0,17 0,67** 0,19 

Emotional detachment   -0,13 0,18 -0,20 0,17 -0,17 0,18 

Physical demands   0,23 0,17 0,27 0,19 0,17 0,20 

Physical resources   -0,01 0,11 0,09 0,12 0,11 0,12 

Physical detachment   0,22 0,15 0,05 0,18 0,11 0,20 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     -0,24 0,23 -0,09 0,25 
Cognitive demands x detachment     0,05 0,17 -0,03 0,18 
Cognitive resources x detachment     -0,13 0,14 -0,14 0,15 
Emotional demands x resources     0,50** 0,15 0,57** 0,18 
Emotional demands x detachment     -0,61** 0,16 -0,63** 0,17 
Emotional resources x detachment     -0,08 0,15 0,08 0,19 
Physical demands x resources     -0,03 0,16 0,05 0,17 
Physical demands x detachment     0,10 0,20 0,17 0,24 
Physical resources x detachment     0,28** 0,11 0,26 0,15 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       -0,16 0,25 

Emotional dem x res x detᶧ       0,21 0,19 

Physical dem x res x detᶧ       0,09 0,18 

Best-fitting model 𝑅2=.58 
𝐹𝑖𝑛𝑐= 2.31 
P < .05 (Model 3) 
Adjusted 𝑅2=.37 



  34 

 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

Finally, for the hierarchical regression analyses for physical vitality, the model with the main terms 

(Model 2) had the best fit with the data (𝐹𝑖𝑛𝑐= 2.90 p < .01), see Table 10. There were two significant 

predictors for physical vitality in this model, emotional resources and physical demands. Higher levels 

of emotional resources and physical demands were related to higher levels of physical vitality (b 

=.48, p < .01 and b =.40, p < .05 respectively). 

Table 10: Hierarchical regression models of physical vitality with job demands, job resources, detachment 

and their matching interactions for employees (N=96) 

 Physical Vitality 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 5,04*** 0,45 4,80*** 0,43 4,71*** 0,46 4,75*** 0,48 

Age 0,00 0,01 0,00 0,01 0,00 0,01 0,00 0,01 

Gender 0,07 0,28 0,29 0,28 0,04 0,32 0,07 0,34 

Dutch (vs. non-Dutch) 0,09 0,33 0,09 0,33 0,52 0,39 0,54 0,41 

Model 2: demands and 
resources  

    

Cognitive demands   0,09 0,17 0,15 0,18 0,21 0,20 

Cognitive resources   -0,03 0,17 -0,06 0,18 -0,06 0,18 

Cognitive detachment   0,03 0,19 0,05 0,20 0,07 0,20 

Emotional demands   -0,17 0,14 -0,27 0,16 -0,21 0,17 

Emotional resources   0,48** 0,16 0,49* 0,19 0,38 0,21 

Emotional detachment   0,09 0,17 0,10 0,19 0,11 0,19 

Physical demands   0,44* 0,17 0,46* 0,21 0,49* 0,22 

Physical resources   -0,13 0,11 -0,07 0,13 -0,07 0,14 

Physical detachment   0,03 0,15 -0,14 0,19 -0,20 0,21 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     0,21 0,25 0,07 0,28 
Cognitive demands x detachment     -0,03 0,18 -0,02 0,20 
Cognitive resources x detachment     -0,03 0,16 0,00 0,16 
Emotional demands x resources     0,26 0,17 0,14 0,20 
Emotional demands x detachment     -0,40* 0,18 -0,36 0,19 
Emotional resources x detachment     -0,09 0,16 -0,21 0,21 
Physical demands x resources     -0,03 0,17 -0,05 0,19 
Physical demands x detachment     0,00 0,22 -0,09 0,26 
Physical resources x detachment     0,19 0,12 0,19 0,16 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       -0,11 0,27 

Emotional dem x res x detᶧ       -0,12 0,21 

Physical dem x res x detᶧ       -0,09 0,20 

Best-fitting model 𝑅2=.33 
𝐹𝑖𝑛𝑐= 2.90 
P < .01 (Model 2) 
Adjusted 𝑅2=.18 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 
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Conclusions 

Hypotheses 1, 3 and 5 were not supported by the data of this study. There were no significant three-

way interactions for the prediction of employee vitality. However, the results of this study gave us 

some valuable insight. Cognitive demands had a positive relation with cognitive vitality. Additionally, 

high levels of emotional demands, combined with high levels of emotional resources was related to 

higher levels of emotional vitality than low levels of emotional resources. Moreover, high emotional 

demands combined with low emotional detachment was related to higher levels of emotional vitality 

than high levels of detachment. Finally, emotional resources and physical demands were related to 

higher levels of physical vitality. 

5.3 Prediction of fatigue with job demands, resources and 

detachment for students 

This section is related to the prediction of fatigue for students, with job demands, resources, 

detachment and their interactions as the predictors. 

Table 11: Hierarchical regression models of cognitive fatigue with job demands, job resources, detachment 

and their matching interactions for students (N=221) 

 Cognitive fatigue 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 3,08*** 0,49 3,20*** 0,47 2,89*** 0,48 3,09*** 0,48 

Age -0,01 0,02 -0,02 0,02 -0,01 0,02 -0,02 0,02 

Gender -0,10 0,13 0,04 0,12 0,06 0,12 0,06 0,12 

Dutch (vs. non-Dutch) -0,49* 0,20 -0,46* 0,19 -0,43* 0,19 -0,51** 0,19 

Model 2: demands and 
resources  

    

Cognitive demands   0,14* 0,07 0,11 0,07 0,09 0,07 

Cognitive resources   -0,05 0,08 -0,03 0,08 -0,01 0,08 

Cognitive detachment   0,08 0,08 0,07 0,08 0,02 0,08 

Emotional demands   0,29*** 0,07 0,26*** 0,08 0,26** 0,07 

Emotional resources   -0,12 0,07 -0,11 0,07 -0,12 0,07 

Emotional detachment   -0,12 0,08 -0,15 0,08 -0,13 0,08 

Physical demands   -0,05 0,06 -0,04 0,07 -0,05 0,07 

Physical resources   -0,06 0,07 -0,10 0,07 -0,08 0,07 

Physical detachment   0,05 0,07 0,10 0,07 0,14* 0,07 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     -0,16** 0,06 -0,13* 0,06 
Cognitive demands x detachment     0,02 0,06 0,00 0,06 
Cognitive resources x detachment     -0,03 0,06 -0,02 0,07 
Emotional demands x resources     -0,14* 0,06 -0,15* 0,06 
Emotional demands x detachment     0,06 0,07 0,08 0,07 
Emotional resources x detachment     -0,02 0,06 -0,03 0,06 
Physical demands x resources     0,01 0,08 0,01 0,07 
Physical demands x detachment     0,01 0,06 0,06 0,06 
Physical resources x detachment     0,00 0,06 0,03 0,06 
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Model 4: Three-way 
interactions  
Cognitive dem x res x detᶧ       -0,06 0,05 

Emotional dem x res x detᶧ       0,06 0,05 

Physical dem x res x detᶧ       0,20** 0,07 

Best-fitting model 𝑅2=.37 
𝐹𝑖𝑛𝑐=3.61 
P < .05 (Model 4) 
Adjusted 𝑅2=.28 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

The results for the hierarchical regression analyses with cognitive fatigue for students are shown in 

Table 11. The full model with control variables, main terms, two-way interactions and three-way 

interactions had the best fit with the data (𝐹𝑖𝑛𝑐= 3.61, p < .05). Regarding the control variables, non-

Dutch students were related to higher levels of cognitive fatigue (b = -.51, p < .01). Additionally, 

higher levels of emotional demands and higher levels of physical detachment were related to higher 

levels of cognitive vitality (b =.26, p < .01 and b =.14, p < .05 respectively). Additionally, two two-way 

interactions were significant: one two-way interaction with cognitive demands and cognitive 

resources and one two-way interaction with emotional demands and emotional resources (b = -.13, p 

< .05 and b = -.15, p < .05 respectively). To elaborate, high levels of cognitive demands combined 

with high levels of cognitive resources were associated with lower levels of cognitive fatigue than low 

levels of cognitive resources (Figure 13 left). The slope analysis revealed that the slope for low 

cognitive resources differed significantly from zero (-1SD; simple slope analysis), t = 3.04, p < .01, but 

for high cognitive resources the slope was not significantly different from zero (+1SD; simple slope 

analysis), t = -.55, p = ns.. Additionally, high emotional demands combined with high emotional 

resources were related to lower levels of cognitive fatigue than low levels of emotional resources 

(Figure 13 right). The slope test for high resources was not significantly different from zero (+1SD; 

simple slope analysis), t = 1.10, p = ns., the slope for low emotional resources was significantly 

different from zero (-1SD; simple slope analysis), t = 4.09, p < .001. 

  

Figure 13: Two-way interaction terms on cognitive fatigue for students 

There was also a three-way interaction with physical demands, resources and detachment on 

cognitive fatigue (Figure 14). When physical demands were high, high levels of resources and high 

levels of detachment was related to higher levels of fatigue than when high levels of physical 

resources was combined with low levels of detachment (slope difference test) t = 2.837, p < .01. 

Additionally, when physical demands were high, high levels of physical resources combined with high 
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levels of physical detachment was associated with higher levels of cognitive fatigue than when high 

physical demands were combined with low physical resources and high physical detachment (slope 

difference test) t = 2.01, p < .05. Thus, when demands are low, low resources and low detachment 

was associated with lower cognitive fatigue, as well as high physical resources and high physical 

detachment. When physical demands are high, either high physical resources or high physical 

detachment was related to lower levels of cognitive fatigue. 

  

Figure 14: three-way interaction on cognitive fatigue for students 

Table 12: Hierarchical regression models of emotional fatigue with job demands, job resources, detachment 
and their matching interactions for students (N=221) 

 Emotional fatigue 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 2,85*** 0,55 3,16*** 0,49 2,93*** 0,51 3,20*** 0,51 

Age 0,00 0,02 -0,02 0,02 -0,02 0,02 -0,03 0,02 

Gender -0,21 0,15 -0,03 0,13 0,00 0,13 0,00 0,13 

Dutch (vs. non-Dutch) -0,51* 0,22 -0,42* 0,20 -0,35 0,20 -0,44* 0,20 

Model 2: demands and 
resources  

    

Cognitive demands   0,21** 0,07 0,18* 0,07 0,15* 0,07 

Cognitive resources   -0,03 0,08 -0,01 0,08 0,01 0,08 

Cognitive detachment   0,11 0,08 0,10 0,09 0,05 0,08 

Emotional demands   0,37*** 0,08 0,35*** 0,08 0,35*** 0,08 

Emotional resources   -0,16* 0,07 -0,15 0,07 -0,16* 0,07 

Emotional detachment   -0,24** 0,08 -0,24** 0,09 -0,21* 0,09 

Physical demands   -0,07 0,07 -0,06 0,07 -0,09 0,07 

Physical resources   0,03 0,07 0,00 0,07 0,03 0,07 

Physical detachment   0,11 0,07 0,11 0,07 0,17* 0,07 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     -0,13 0,07 -0,10 0,07 
Cognitive demands x detachment     0,06 0,07 0,05 0,07 
Cognitive resources x detachment     0,06 0,07 0,06 0,07 
Emotional demands x resources     -0,13* 0,06 -0,14* 0,06 
Emotional demands x detachment     0,00 0,07 0,04 0,07 
Emotional resources x detachment     -0,09 0,06 -0,11 0,06 
Physical demands x resources     -0,09 0,08 -0,09 0,08 
Physical demands x detachment     -0,02 0,07 0,04 0,07 
Physical resources x detachment     -0,04 0,06 -0,01 0,06 
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Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       -0,04 0,05 

Emotional dem x res x detᶧ       0,08 0,05 

Physical dem x res x detᶧ       0,25** 0,07 

Best-fitting model 𝑅2=.45 
𝐹𝑖𝑛𝑐=4.82 
P < .01 (Model 4) 
Adjusted 𝑅2=.36 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

In Table 12 the results of the regression analyses with emotional fatigue for students are depicted. 

Model 4 had the best fit with the data (𝐹𝑖𝑛𝑐= 4.82, p < .01). Concerning the significant control 

variables of this model, non-Dutch students were related to higher levels of emotional fatigue than 

Dutch students (b = -.44, p < .05). Additionally, higher levels of cognitive and emotional demands 

were related to higher levels of emotional fatigue (b =.15, p < .05 and b =.35, p < .001). Moreover, 

higher levels of emotional resources and emotional detachment were related to lower levels of 

emotional fatigue. Finally, higher levels of physical fatigue were related to higher levels of emotional 

fatigue. There was one significant two-way interaction, namely: emotional demands combined with 

emotional resources. To elaborate, high levels of emotional demands combined with high emotional 

resources were related to lower emotional fatigue than high levels of emotional demands combined 

with low levels of emotional resources (Figure 15). The slope test was significantly different from 

zero for low levels of emotional resources (-1SD; simple slope test) t = 5.41, p < .001, but not for high 

levels of emotional resources (+1SD; simple slope test) t =1.94, p = ns.. 

 

Figure 15: two-way interaction for emotional fatigue for students with emotional demands and emotional 

resources 

 Regarding the three-way interactions, physical demands combined with physical resources and 

physical detachment was significant for emotional fatigue. To be more specific on the left of Figure 

16, both physical resources and physical detachment are either high or low. When physical demands 

are either low or high, low physical resources and low physical detachment were related to lower 

levels of emotional fatigue. On the right side of Figure 16, either physical resources are high or 

physical detachment. When physical demands are high, both were related to lower levels of 

emotional fatigue than low levels of physical demands. 
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Figure 16: three-way interaction on emotional fatigue with physical demands, resources and detachment for 

students 

Table 13: Hierarchical regression models of physical fatigue with job demands, job resources, detachment 

and their matching interactions for students (N=221) 

 Physical fatigue 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 2,46*** 0,47 2,43*** 0,44 2,07*** 0,45 2,24*** 0,45 

Age -0,01 0,02 -0,01 0,02 0,00 0,02 0,00 0,02 

Gender -0,26* 0,13 -0,24* 0,12 -0,19 0,11 -0,18 0,11 

Dutch (vs. non-Dutch) -0,37 0,19 -0,30 0,18 -0,27 0,18 -0,34 0,18 

Model 2: demands and 
resources  

    

Cognitive demands   0,12 0,06 0,09 0,06 0,07 0,06 

Cognitive resources   -0,02 0,07 -0,02 0,07 0,00 0,07 

Cognitive detachment   0,02 0,08 0,04 0,07 0,01 0,07 

Emotional demands   0,26*** 0,07 0,21** 0,07 0,21** 0,07 

Emotional resources   -0,11 0,06 -0,09 0,06 -0,11 0,06 

Emotional detachment   0,02 0,08 -0,04 0,08 -0,02 0,08 

Physical demands   0,08 0,06 0,11 0,06 0,09 0,06 

Physical resources   0,00 0,07 -0,03 0,06 -0,01 0,06 

Physical detachment   -0,11 0,06 -0,04 0,06 0,00 0,06 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     -0,10 0,06 -0,08 0,06 
Cognitive demands x detachment     -0,09 0,06 -0,10 0,06 
Cognitive resources x detachment     -0,03 0,06 -0,03 0,06 
Emotional demands x resources     -0,17** 0,05 -0,18** 0,05 
Emotional demands x detachment     0,07 0,06 0,10 0,06 
Emotional resources x detachment     -0,05 0,05 -0,06 0,05 
Physical demands x resources     -0,05 0,07 -0,05 0,07 
Physical demands x detachment     0,05 0,06 0,09 0,06 
Physical resources x detachment     0,05 0,05 0,08 0,05 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       -0,04 0,04 

Emotional dem x res x detᶧ       0,05 0,04 

Physical dem x res x detᶧ       0,18** 0,06 
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Best-fitting model 𝑅2=.41 
𝐹𝑖𝑛𝑐= 3.10 
P < .05 (Model 4) 
Adjusted 𝑅2=.31 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

The results for the hierarchical regression analyses for students with physical fatigue is shown in 

Table 13. Regarding the main terms of demands, resources and detachment, only emotional 

demands had a significant relation with physical fatigue. To elaborate, higher levels of emotional 

demands were related to higher levels of physical fatigue. Additionally, there was one two-way 

interaction between emotional demands and emotional resources on physical fatigue (Figure 17). To 

be more specific, when either emotional demands were low or high, high levels of emotional 

resources were related to lower physical fatigue. Both slopes were significantly different from zero, p 

< .05.  

 

Figure 17: two-way interaction for emotional demands and resources on physical fatigue for students 

There was also one significant three way interaction between physical demands, physical resources 

and physical detachment on physical fatigue. The graphical representation of this three way 

interaction is shown in Figure 18. When either both physical resources and detachment were high or 

low (Figure 18 left), low physical demands were related to lower physical fatigue than high levels of 

physical demands. Only when physical resources were high and detachment was low, this was 

related to lower levels of physical fatigue when physical demands were high, in comparison to low 

levels of physical demands (Figure 18 right). 
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Figure 18: three-way interaction between physical demands, resources and detachment on physical fatigue 

for students 

Conclusions 

Regarding the results for fatigue for students, the results were not in line with what was 

hypothesized for hypotheses 2 and 4. There was one matching three-way interaction with physical 

fatigue, so physical job demands, physical job resources and physical detachment were related to 

physical fatigue. However, the combination of high physical demands and high levels of physical 

resources and detachment was related to higher levels of physical fatigue than a combination of high 

levels of physical demands, high levels of physical resources and low levels of physical detachment. 

Thus, hypothesis 6 was only partly supported by the data. Additionally, the results show that a 

combination of high levels of cognitive and high levels of cognitive resources were related to lower 

levels of cognitive fatigue compared to low levels of cognitive resources. Also, high levels of 

emotional demands combined with high levels of emotional resources were related to lower levels of 

cognitive fatigue than low levels of emotional resources. The same holds for emotional fatigue, high 

levels of emotional demands combined with high levels of emotional resources were related to lower 

levels of emotional fatigue. 

5.4 Prediction of fatigue with job demands, resources and 

detachment for employees 

This section predicted the fatigue of employees with job demands, job resources and detachment 

from work. Also, the interaction terms of these variables were included in the model. 

Table 14: Hierarchical regression models of cognitive fatigue and emotional fatigue with job demands, job 

resources, detachment and their matching interactions for employees (N=96) 

 Cognitive Fatigue 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 2,22*** 0,31 2,37*** 0,31 2,28*** 0,31 2,18*** 0,32 

Age 0,00 0,01 0,00 0,01 0,01 0,01 0,01 0,01 

Gender -0,22 0,19 -0,32 0,20 -0,07 0,22 -0,05 0,23 

Dutch (vs. non-Dutch) -0,29 0,22 -0,28 0,23 -0,69* 0,27 -0,82 0,28 
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Model 2: demands and 
resources  

    

Cognitive demands   0,01 0,12 0,00 0,12 0,04 0,13 

Cognitive resources   -0,13 0,12 -0,09 0,13 -0,09 0,13 

Cognitive detachment   -0,07 0,13 -0,12 0,14 -0,14 0,14 

Emotional demands   0,12 0,10 0,16 0,11 0,09 0,12 

Emotional resources   -0,24* 0,12 -0,26 0,14 -0,31* 0,15 

Emotional detachment   0,08 0,12 0,11 0,13 0,18 0,13 

Physical demands   0,01 0,12 0,01 0,14 -0,05 0,15 

Physical resources   -0,06 0,08 -0,11 0,09 -0,09 0,09 

Physical detachment   0,04 0,11 0,26 0,13 0,36* 0,15 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     -0,11 0,18 0,01 0,20 
Cognitive demands x detachment     0,12 0,12 0,02 0,14 
Cognitive resources x detachment     -0,18 0,10 -0,14 0,11 
Emotional demands x resources     -0,28* 0,12 -0,35* 0,14 
Emotional demands x detachment     0,24 0,14 0,31* 0,14 
Emotional resources x detachment     -0,01 0,11 0,15 0,15 
Physical demands x resources     -0,12 0,12 -0,03 0,13 
Physical demands x detachment     0,18 0,15 0,25 0,17 
Physical resources x detachment     -0,12 0,09 -0,22 0,11 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       -0,27 0,19 

Emotional dem x res x detᶧ       0,25 0,14 

Physical dem x res x detᶧ       -0,10 0,13 

Best-fitting model 𝑅2=.49 
𝐹𝑖𝑛𝑐=1.94 
P < .01 (Model 3) 
Adjusted 𝑅2=.23 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

Regarding the hierarchical regression analyses for employees on cognitive fatigue displayed in Table 

14, non-Dutch employees were related to lower levels of cognitive fatigue, compared to Dutch 

employees (b = -.69, p < .05. Additionally, there was a two-way interaction with emotional demands 

and emotional resources. 

 

Figure 19: two-way interaction with emotional demands and emotional resources on cognitive fatigue for 

employees 

Figure 19 depicts the two-way interaction between emotional demands and emotional resources on 

cognitive fatigue for employees. High levels of emotional demands combined with low emotional 



  43 

 

resources were related to higher levels of cognitive fatigue than high levels of emotional resources. 

The simple slope test was significant for low emotional resources (-1SD; simple slope test) t = 2.58, p 

< .05, but not for high emotional resources (+1SD; simple slope test) t = -.81, p = ns.. 

Regarding the results of the hierarchical regression analyses for emotional fatigue for employees, 

these are shown in Table 15. 

Table 15: Hierarchical regression models of emotional fatigue and emotional fatigue with job demands, job 

resources, detachment and their matching interactions for employees (N=96) 

 Emotional Fatigue 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 2,11*** 0,31 2,11*** 0,31 2,14 0,32 2,11*** 0,32 

Age 0,00 0,01 0,00 0,01 0,01 0,01 0,01 0,01 

Gender -0,26 0,19 -0,31 0,20 -0,18 0,22 -0,26 0,23 

Dutch (vs. non-Dutch) -0,20 0,24 -0,12 0,23 -0,35 0,27 -0,45 0,27 

Model 2: demands and 
resources  

    

Cognitive demands   0,24 0,12 0,21 0,13 0,24 0,13 

Cognitive resources   -0,03 0,12 -0,04 0,12 -0,03 0,12 

Cognitive detachment   -0,07 0,13 -0,03 0,14 -0,12 0,15 

Emotional demands   0,07 0,10 0,11 0,11 0,03 0,11 

Emotional resources   -0,31** 0,11 -0,28 0,13 -0,24 0,14 

Emotional detachment   0,09 0,12 0,06 0,13 0,07 0,13 

Physical demands   0,19 0,12 0,23 0,16 0,31 0,19 

Physical resources   -0,09 0,08 -0,15 0,10 -0,27 0,14 

Physical detachment   0,02 0,10 0,12 0,14 0,02 0,18 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     -0,32 0,18 -0,11 0,19 
Cognitive demands x detachment     0,17 0,13 0,00 0,14 
Cognitive resources x detachment     -0,01 0,11 -0,02 0,11 
Emotional demands x resources     -0,09 0,12 0,00 0,14 
Emotional demands x detachment     0,17 0,13 0,05 0,15 
Emotional resources x detachment     -0,01 0,11 0,25 0,15 
Physical demands x resources     -0,07 0,14 -0,21 0,21 
Physical demands x detachment     0,01 0,16 -0,09 0,22 
Physical resources x detachment     -0,15 0,09 0,00 0,19 

Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       -0,19 0,18 

Emotional dem x res x detᶧ       0,30* 0,14 

Physical dem x res x detᶧ       0,32 0,27 

Best-fitting model 𝑅2=.33 
𝐹𝑖𝑛𝑐=2.42 
P < .05 (Model 2) 
Adjusted 𝑅2=.17 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

The three-way interaction between emotional demands, resources and detachment on emotional 

fatigue for employees is presented graphically in Figure 20. 
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Figure 20: three-way interaction between emotional job demands, job resources and detachment on 

emotional fatigue for employees 

To explain, when high levels of emotional demands were combined with high levels of resources and 

low levels of emotional detachment, this was related to lower levels of emotional fatigue compared 

to high levels of detachment. The slope test between these two proved significant (slope difference 

test) t = 2.01, p < .05. the other slope test proved not significantly different from one another. 

Table 16: Hierarchical regression models of physical fatigue with job demands, job resources, detachment 

and their matching interactions for employees (N=96) 

 Physical Fatigue 

Regression 1 Regression 2 Regression 3 Regression 4 
B SE B SE B SE B SE 

Model 1: Control 
variables  

    

Constant 1,63*** 0,30 1,92*** 0,29 1,94*** 0,30 1,84*** 0,31 

Age 0,01 0,01 0,00 0,01 0,00 0,01 0,00 0,01 

Gender -0,20 0,18 -0,25 0,18 0,02 0,21 0,08 0,22 

Dutch (vs. non-Dutch) -0,04 0,22 0,02 0,22 -0,14 0,25 -0,20 0,27 

Model 2: demands and 
resources  

    

Cognitive demands   -0,04 0,11 0,01 0,12 -0,04 0,13 

Cognitive resources   -0,16 0,11 -0,14 0,11 -0,16 0,12 

Cognitive detachment   0,01 0,12 0,00 0,13 0,00 0,13 

Emotional demands   0,13 0,09 0,17 0,11 0,14 0,11 

Emotional resources   -0,23* 0,10 -0,36** 0,12 -0,32* 0,14 

Emotional detachment   -0,04 0,12 0,03 0,12 0,05 0,13 

Physical demands   -0,07 0,11 -0,08 0,14 -0,08 0,15 

Physical resources   0,04 0,07 -0,03 0,09 -0,02 0,09 

Physical detachment   -0,10 0,10 -0,03 0,12 0,04 0,14 

Model 3: Two-way 
interactions 

    

Cognitive demands x resources     0,24 0,16 0,28 0,18 
Cognitive demands x detachment     0,04 0,12 0,04 0,13 
Cognitive resources x detachment     0,11 0,10 0,13 0,11 
Emotional demands x resources     -0,27* 0,11 -0,26* 0,13 
Emotional demands x detachment     0,20 0,12 0,20 0,12 
Emotional resources x detachment     -0,04 0,10 0,04 0,14 
Physical demands x resources     -0,10 0,12 -0,06 0,13 
Physical demands x detachment     0,03 0,14 0,15 0,17 
Physical resources x detachment     -0,11 0,08 -0,19 0,10 
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Model 4: Three-way 
interactions  

    

Cognitive dem x res x detᶧ       0,04 0,18 

Emotional dem x res x detᶧ       0,13 0,13 

Physical dem x res x detᶧ       -0,12 0,13 

Best-fitting model 𝑅2=.37 
𝐹𝑖𝑛𝑐= 2.90 
P < .01 (Model 2) 
Adjusted 𝑅2=.22 

*p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed). ᶧdemands x resources x detachment 

Regarding the hierarchical regression analysis with physical fatigue as dependent variable, the results 

are shown in Table 16. Model 2 with the main terms of job demands, resources and detachment had 

the best fit with the data (𝐹𝑖𝑛𝑐= 2.90, p < .01). The single significant predictor for physical fatigue was 

emotional resources. Higher levels of emotional resources were related to lower levels of physical 

fatigue ( b = -.23, p < .05). 

Conclusions 

To conclude, there were no significant matches between job demands, job resources and 

detachment. Thus, hypotheses 2 and 6 can be rejected. There was a significant three-way interaction 

for emotional demands, emotional resources and emotional detachment on emotional fatigue. To 

elaborate, high levels of emotional demands, high levels of emotional resources and low levels of 

emotional detachment were related to lower levels of emotional fatigue than high levels of 

emotional detachment. This means Hypothesis 4 is partially supported by the data. Additionally, the 

results show that there was a significant two-way interaction of emotional demands and emotional 

resources on cognitive fatigue. A combination of high emotional demands and high emotional 

resources was related to lower levels of emotional fatigue, compared to low levels of emotional 

resources. Additionally, higher levels of emotional resources were related to lower levels of 

emotional fatigue. Finally, emotional resources were also related to lower levels of physical fatigue. 

5.5 Mediation analysis for well-being 

First a dummy variable for students and employees was added to the model. With an incremental F 

test, one out of three dependent variables was significantly different for students and employees. 

Thus, the data can be split into a sample for students and a sample for employees. 

To analyze whether well-being moderates the relation between job demands, job resources, 

detachment and performance, the Moderated Causal Steps Approach is followed (Edwards & 

Lambert, 2007) the following steps need to be followed. First question that needed to be answered 

was: do cognitive job demands, job resources and detachment predict the levels of performance in 

terms of reaching goals, creativity and active learning? To do this, the same analytic strategy is used 

as in the previous section.  
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Table 17: Hierarchical regression models of reaching goals, creativity and active learning with job demands, 

job resources, detachment and their matching interactions for students (N=221) 

 Reaching goals Creativity Active learning 

B SE B SE B SE 

Model 1: Control 
variables  

   

Constant 3,97 0,65 2,89 0,48 3,52 0,47 

Age 0,03 0,02 0,01 0,02 -0,02 0,02 

Gender 0,29 0,17 0,08 0,13 0,14 0,12 

Dutch (vs. non-Dutch) 0,52 0,26 0,21 0,19 0,19 0,19 

Model 2: demands and 
resources  

   

Cognitive demands 0,01 0,09 0,07 0,07 0,13 0,07 

Cognitive resources 0,03 0,10 0,09 0,08 0,02 0,08 

Cognitive detachment 0,13 0,11 0,09 0,08 0,07 0,08 

Emotional demands -0,37*** 0,10 -0,09 0,07 -0,04 0,07 

Emotional resources 0,07 0,09 0,13 0,07 0,19** 0,07 

Emotional detachment 0,09 0,11 0,03 0,08 0,01 0,08 

Physical demands 0,12 0,09 0,11 0,07 0,05 0,06 

Physical resources -0,10 0,10 -0,10 0,07 0,01 0,07 

Physical detachment 0,09 0,09 -0,08 0,07 -0,04 0,07 

Model 3: Two-way 
interactions  

   

Cognitive demands x resources     0,10 0,06 
Cognitive demands x detachment     0,00 0,06 
Cognitive resources x detachment     0,01 0,06 
Emotional demands x resources     0,05 0,06 
Emotional demands x detachment     -0,05 0,07 
Emotional resources x detachment     0,05 0,06 
Physical demands x resources     0,02 0,07 
Physical demands x detachment     -0,01 0,06 
Physical resources x detachment     -0,04 0,06 

Model 4: Three-way 
interactions  

   

Cognitive dem x res x detᶧ     0,00 0,05 

Emotional dem x res x detᶧ     -0,11* 0,05 

Physical dem x res x detᶧ     -0,12 0,07 

Best-fitting model 𝑅2=.20 
𝐹𝑖𝑛𝑐= 3.48 
P < .001 (Model 2) 
Adjusted 𝑅2=.14 

𝑅2=.12 
𝐹𝑖𝑛𝑐= 2.16 
P < .05 (Model 2) 
Adjusted 𝑅2=.06 

𝑅2=.21 
𝐹𝑖𝑛𝑐= 2.77 
P < .05 (Model 4) 
Adjusted 𝑅2=.09 

 

The results for the student subsample is depicted in Table 17. The results for all regression analyses 

result in zero significant relations between cognitive job demands, resources and detachment on the 

different types of performance (i.e. reaching goals, creativity and active learning). Thus, for the 

student sample there was no sign for a mediation of well-being between job demands, resources and 

detachment on performance. However, there was a relation between emotional job demands and 

reaching goals. Higher levels of emotional demands were related to lower levels of reaching goals (b 

= -.37, p < .001). Additionally, emotional resources were positively related to active learning (b =.19, 

p < .01). Thus, higher levels of emotional resources were related to higher levels of active learning. 
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Table 18: Hierarchical regression models of reaching goals, creativity and active learning with job demands, 

job resources, detachment and their matching interactions for employees (N=96) 

 Reaching goals Creativity Active learning 

B SE B SE B SE 

Model 1: Control 
variables  

   

Constant 5,38 0,38 3,56 0,24 4,11 0,27 

Age -0,01 0,01 -0,01 0,01 -0,01 0,01 

Gender -0,72 0,26 0,31 0,17 0,00 0,17 

Dutch (vs. non-Dutch) 0,79* 0,33 0,37 0,21 0,11 0,20 

Model 2: demands and 
resources  

   

Cognitive demands 0,13 0,15 0,21* 0,10 0,26* 0,10 

Cognitive resources 0,07 0,15 -0,01 0,09 0,03 0,11 

Cognitive detachment -0,09 0,17 0,04 0,11 0,09 0,11 

Emotional demands -0,07 0,13 0,10 0,09 -0,03 0,09 

Emotional resources 0,22 0,16 0,16 0,10 0,13 0,10 

Emotional detachment 0,06 0,15 0,13 0,10 0,08 0,11 

Physical demands -0,22 0,17 -0,23* 0,11 0,01 0,10 

Physical resources 0,13 0,11 -0,06 0,07 0,00 0,07 

Physical detachment -0,17 0,16 -0,13 0,10 -0,14 0,09 

Model 3: Two-way 
interactions  

   

Cognitive demands x resources 0,23 0,21 0,21 0,13   

Cognitive demands x detachment -0,31* 0,15 -0,04 0,10   

Cognitive resources x detachment 0,14 0,13 0,05 0,08   

Emotional demands x resources -0,09 0,14 -0,19* 0,09   

Emotional demands x detachment -0,20 0,15 -0,21* 0,10   

Emotional resources x detachment -0,06 0,13 -0,07 0,09   

Physical demands x resources 0,29 0,14 0,10 0,09   

Physical demands x detachment -0,13 0,18 0,03 0,12   

Physical resources x detachment 0,08 0,10 0,04 0,07   

Model 4: Three-way 
interactions  

   

Cognitive dem x res x detᶧ       

Emotional dem x res x detᶧ       

Physical dem x res x detᶧ       

Best-fitting model 𝑅2=.53 
𝐹𝑖𝑛𝑐= 2.36 
P < .05 (Model 3) 
Adjusted 𝑅2=.31 

𝑅2=.61 
𝐹𝑖𝑛𝑐= 3.21 
P < .05 (Model 3) 
Adjusted 𝑅2=.43 

𝑅2=.30 
𝐹𝑖𝑛𝑐= 2.18 
P < .05 (Model 2) 
Adjusted 𝑅2=.14 

The results for the hierarchical regression analyses for the employee subgroup are depicted in Table 

18. From the regression analyses with creativity and active learning as dependent variables was 

concluded that cognitive demands predict the level of creativity and active learning. To elaborate, 

higher levels of cognitive demands were related to higher levels of creativity and active learning. So 

step 1 in the mediation analysis provided evidence that there was a possible mediation of well-being 

on the relation for cognitive demands on creativity and active learning. 

Regarding the other significant relations for employees, the interaction term for cognitive demands 

and cognitive detachment was significant for reaching goals. To elaborate, high levels of cognitive 

demands were associated with higher levels of reaching goals when cognitive detachment was low 

compared to high levels of detachment (Figure 21). The simple slope test proved significant for low 
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levels of detachment (-1SD; simple slope test) t = 2.17, p < .05, but not for high levels of detachment 

(+1SD; simple slope test) t = -.81, p = ns..  

 

Figure 21: two-way interaction between cognitive demands and cognitive detachment on reaching goals for 

employees 

Concerning the regression analysis for creativity, physical demands had a negative relation with 

creativity (b = -.23, p < .05). Additionally, there were two significant two-way interactions, one with 

emotional demands and resources and one with emotional demands and detachment (Figure 22). 

Regarding the interaction effect with emotional demands and resources, low levels of demands, 

combined with high levels of resources was related to higher levels of creativity than low levels of 

resources. The simple slope test was significant for low levels of resources (-1SD) t =2.62, p < .05, but 

not for high levels of emotional resources (+1SD) t = -.63, p = ns.. 

  

Figure 22: two-way interactions on creativity for employees 

Emotional demands, combined with emotional detachment was also related to creativity. When 

levels of emotional demands are low, high levels of detachment is related to higher levels of 

creativity than low levels of detachment. The simple slope test was significant for low levels of 

detachment (-1SD) t = 2.44, p < .05. but not for high levels of detachment (+1SD) t = -.78, p = ns.. 

In section 5.2, the relation between cognitive job demands and cognitive well-being was already 

analyzed. Higher levels of cognitive demands were related to higher levels of cognitive vitality for 

employees (b =.29, p < .05). Next step is to do a regression analysis with performance in terms of 

reaching goals, creativity and active learning as dependent variables and the different kinds of vitality 

and fatigue as predictors for both students and employees.  
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Table 19: Results for vitality and fatigue on performance in terms of reaching goals, creativity and active 

learning for students (N=221) 

 Reaching goals Creativity Active learning 

B SD B SD B SD 

Constant 4,59 0,54 3,12 0,35 3,64 0,35 

age 0,01 0,02 0,01 0,01 -0,01 0,01 

Gender 0,27 0,14 0,07 0,09 0,09 0,09 

Dutch (vs. non-Dutch) 0,20 0,22 0,03 0,15 -0,11 0,15 

Cognitive vitality 0,30*** 0,08 0,58*** 0,05 0,25*** 0,05 

Emotional vitality -0,06 0,08 0,03 0,05 0,07 0,05 

Physical vitality 0,17 0,10 -0,01 0,06 0,16 0,06 

Cognitive fatigue -0,47*** 0,10 0,07 0,07 -0,19** 0,06 

Emotional fatigue -0,02 0,11 0,01 0,07 0,07 0,07 

Physical fatigue 0,17 0,09 0,07 0,06 0,01 0,06 

Note: *=p< .05, **=p< .01, ***=p< .001 

In Table 19 the results of the regression analysis for students is shown. As can be seen, cognitive 

vitality is a significant predictor for all three performance measures. To be more specific, higher 

levels of cognitive vitality were related to higher levels of reaching goals, higher levels of creativity 

and higher levels of active learning for students (b =.30, p < .001, b =.58, p < .001 and b =.25, p < .001 

respectively). Additionally, cognitive fatigue was related to reaching goals and active learning. To 

elaborate, lower levels of cognitive fatigue were related to higher levels of reaching goals and higher 

levels of active learning (b = -.47, p < .001 and b = -.19, p < .01 respectively). 

Table 20: Results for vitality and fatigue on performance in terms of reaching goals, creativity and active 

learning for employees (N=96) 

 Reaching goals Creativity Active learning 

B SD B SD B SD 

Constant 5,34 0,34 3,16 0,21 4,03 0,21 
Age 0,01 0,01 0,01 0,01 0,00 0,01 
Gender -0,51 0,22 0,09 0,14 -0,16 0,14 
Dutch (vs. non-Dutch) 0,12 0,25 0,15 0,16 -0,10 0,15 
Cognitive vitality 0,50*** 0,14 0,65*** 0,09 0,36*** 0,09 
Emotional vitality 0,22 0,13 0,16 0,08 0,16 0,08 
Physical vitality 0,02 0,15 -0,03 0,10 0,00 0,10 
Cognitive fatigue -0,09 0,19 0,35** 0,12 -0,08 0,12 
Emotional fatigue 0,02 0,18 -0,21 0,11 0,12 0,11 
Physical fatigue 0,15 0,14 -0,03 0,09 0,05 0,09 

Note: *=p< .05, **=p< .01, ***=p< .001 

Regarding the results of employees, the results are depicted in Table 20. Cognitive vitality is also a 

predictor for all three performance variables for employees. Higher levels of cognitive vitality are 

associated with higher levels of reaching goals, higher levels of creativity and higher levels of active 

learning (b =.50, p < .001, b =.65, p < .001 and b =.36, p < .001 respectively). Additionally, in contrast 

to what was expected, higher levels of cognitive fatigue was also related to higher levels of creativity 

(b =.35, p < .01).  
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Now to check whether cognitive vitality mediates the relation between cognitive demands and 

creativity and cognitive demands and active learning for employees, a regression model with both 

predictors (cognitive demands and cognitive vitality) was used. Additionally, some control variables 

(e.g. age, gender and Dutch vs. non-Dutch) were added to the model and the independent variables 

for cognitive resources and cognitive detachment. The results of these analyses are shown in Table 

21. 

Table 21: mediation analysis for the relation between cognitive demands on the one hand and creativity and 

active learning on the other hand 

 Creativity Active learning 

B SD B SD 
Constant 3,32 0,20 3,97 0,20 

age 0,01 0,00 0,00 0,01 

Gender 0,08 0,13 -0,22 0,13 

Dutch (vs. non-Dutch) 0,14 0,15 -0,07 0,15 

Cognitive demands 0,15* 0,07 0,17* 0,07 

Cognitive resources -0,04 0,07 0,01 0,08 

Cognitive detachment 0,02 0,07 0,05 0,07 

Cognitive vitality 0,52*** 0,08 0,36*** 0,08 

    Note: *=p< .05, **=p< .01, ***=p< .001 

 

Since the results show that cognitive demands is still significant in predicting both employee 

creativity and active learning, we can conclude that there is a partial mediation of cognitive vitality 

between the relation of cognitive demands and creativity and the relation between cognitive 

demands and active learning.  

Conclusions 

Concluding, hypotheses 8 and 9 were not supported by the results. The relation of cognitive 

resources on goal accomplishment, active learning and creativity was not mediated by cognitive well-

being as well as the relation of cognitive detachment on goal accomplishment, active learning and 

creativity was not mediated by cognitive well-being for both students and employees. However, 

hypothesis 6, stated that the relation of cognitive demands on goal accomplishment, active learning 

and creativity is mediated by cognitive well-being, was partially supported by the results. The relation 

between cognitive demands and creativity was partially mediated by cognitive vitality for employees, 

as well as the relation between cognitive demands and active learning for employees. For students, 

there was no mediation of cognitive vitality between cognitive demands and performance measures.  

5.6 Willingness to change well-being 

For the intention to improve physical, cognitive and emotional well-being, a regression analysis was 

done to determine whether levels of well-being had a relation with the degree of willingness to 

improve well-being. Furthermore, gender and a dummy variable for Dutch vs. non-Dutch students 

and employees were added to the regression model to see whether there was a difference between 

these groups of TU/e members. First a dummy variable was added that divided the student and 

employee subgroups, to check whether there were significant differences between these groups. The 

results show that one out of three dummy variables were significant for the subgroup analysis for 
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employees and students. Therefore, the subgroup analysis is justified. The results of this analysis are 

shown in Table 22. 

Table 22: Regression results for the need for improvement, influenced by well-being 

 Students (N=221) Employees (N=96) 

 Physical Cognitive Emotional Physical Cognitive Emotional 

 β SD β SD β SD β SD β SD β SD 
Constant 2.90 .78 1.66 .73 2.11 .77 1.67 1.11 1.30 1.10 -.36 1.09 
Dutch (vs. non-Dutch) -.13 .25 -.28** .23 -.22** .25 -.20 .28 -.17 .27 -.18 .27 
Gender 
 

-.21** .17 .01 .15 -.01 .16 -.11 .26 .16 .26 -.04 .26 

Cognitive vitality .19* .08 .05 .08 .27** .08 .14 .13 -.26* .13 .35** .12 
Emotional vitality .16* .07 -.09 .07 .03 .07 .29* .13 .12 .13 .21 .13 
Physical vitality -.07 .09 .18 .09 .02 .09 -.15 .17 .08 .16 -.01 .16 
Cognitive fatigue .02 .13 .13 .13 .05 .13 .21 .27 .12 .26 .24 .27 
Emotional fatigue .02 .13 .29** .12 -.03 .13 .16 .23 .19 .22 .23 .23 
Physical fatigue -.01 .13 -.01 .12 .02 .13 -.06 .22 .18 .21 -.14 .22 

Note: *=p< .05, **=p< .01 

The columns of Table 22 contain the data concerning the willingness to improve physical cognitive 

and emotional well-being, divided for students and employees. Moreover, the different forms of 

well-being and control variables predict willingness to improve different aspects of well-being. 

Results revealed that non-Dutch students were related to higher need for cognitive support by the 

TU/e (β= -.28, p < .01) and higher need for social interaction compared to students from the 

Netherlands (β = -.22, p < .01). Moreover, females had a larger need to be more physically active 

than males (β = -.21, p < .01). Regarding employees, there is also an indication that non-Dutch 

employees have a larger need for cognitive support, social interaction and physical activity but this 

did not reach significant levels. This could be interesting in determining target groups for certain 

events hosted by the TU/e.  

In terms of well-being levels, predicting the need for improvement, cognitive vitality for students was 

associated with higher need to be physically active (β =.19, p < .05) and socially active (β =.27, p < 

.01). To elaborate, students who feel more cognitively vital had more intention to improve in the 

other areas of well-being (e.g. physical well-being and emotional well-being). Moreover, emotional 

vitality had an association with the need to be physically active for students (β =.16, p < .05). ). 

Finally, emotional fatigue was associated with the need for help in solving problems for students (β 

=.29, p< .01). When students experienced more feelings of depression and/or sadness, they felt the 

need for more support in completing their studies. 

 Employees with lower cognitive vitality had larger need for help in solving cognitive problems (β = -

.26, p < .05). Additionally, employees who did feel more cognitively vital, had more intention for 

social interaction (β =.35, p < .01). Moreover, emotional vitality had an association with the need to 

be physically active for employees (β =.29, p < .05).  

To assess whether people who want to improve their well-being, also want the TU/e to help them 

with this, correlations between these two items have been determined and the results are displayed 

in Table 23. From the results can be concluded that students did expect the TU/e to help when they 

wanted to improve their cognitive side of well-being (r =.71, p < .01) and in lower amounts to be 
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supported in becoming more physically active (r =.47, p< .01) and meet new people (r =.42, p < .01). 

For the employee subsample, they wanted the TU/e to support them improve their cognitive (r =.69, 

p < .01) and emotional well-being (r =.82, p < .01), and in lower amounts help them become more 

physically active (r =.44, p < .01). So from these results can be concluded that the TU/e should help 

students and employees in all the three ways, but focus primarily on improving the cognitive side of 

well-being. Thus, the attitudes of students towards TU/e based well-being interventions are 

favorable for cognitive interventions and somewhat less favorable for physical and emotional 

interventions. Employees are favorable towards cognitive and emotional interventions and less 

towards physical interventions. 

Table 23: Pearson zero-order correlations between intention to improve well-being and help wanted by TU/e 

 Help from TU/e for 

Students (N=221) Employees (N=96) 

Intention physical .47** .44** 

Intention emotional .42** .69** 

Intention cognitive .71** .82** 

Note: *=p< .05, **=p< .01 

Concluding, the success of potential well-being interventions can be improved by focusing on 

cognitive interventions for students and cognitive and emotional interventions for employees. To be 

more specific, the need for help in solving problems was higher for non-Dutch students, and 

therefore could the TU/e focus more interventions on this subgroup to help them improve their 

cognitive well-being. For employees, the need for help in solving complex problems was related to 

the level of cognitive well-being, where lower cognitive well-being was associated with more help 

needed. Thus, the TU/e could focus more on cognitive interventions for employees with low 

cognitive well-being. Finally, the need for more social contact was associated with higher levels of 

cognitive well-being. Thus, TU/e could focus more on employees with higher cognitive well-being for 

social interventions and activities. 

Final conclusions 

In this thesis nine hypotheses were tested and 1 research question was answered. Hypotheses one 

up to and including six were related to testing the DISC-R Model. Hypotheses seven, eight and nine 

were related to the mediation of cognitive vitality. Finally, the research question was related to the 

intention to improve well-being and the acceptance of help from the TU/e in doing this. This is once 

more visualized in Figure 23. 
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Figure 23: Research model of this thesis 

Concluding, the three-way interactions for cognitive vitality and fatigue were not significant, thus 

hypotheses 1 and 2 were rejected for both students and employees. Emotional fatigue was predicted 

by a three-way interaction between emotional demands, resources and detachment for employees. 

In contrast of what was expected, high levels of emotional demands, high levels of emotional 

resources and low levels of emotional detachment were related to lower emotional fatigue for 

students instead of high levels of emotional detachment. Hypothesis 4 was therefore partially 

supported for employees. Hypothesis 3 was rejected for both employees and students and 

hypothesis 4 was rejected for students. A physical three-way interaction was found for both physical 

vitality and physical fatigue for students. High levels of physical demands, high levels of physical 

resources and low levels of physical detachment were related to higher levels of physical vitality and 

lower levels of physical fatigue. Hypothesis 5 was therefore accepted and hypothesis 6 was partially 

supported. Regarding employees, the results did not support hypotheses 5 and 6. Now the results for 

the mediation of cognitive vitality on the relation of cognitive job demands, job resources and 

detachment on performance in terms of reaching goals, creativity and active learning. Hypotheses 8 

and 9 were not supported by the results for both students and employees. Hypothesis 7 was partially 

supported for employees. The relation between on the one hand job demands and on the other 

creativity and active learning was partially mediated by cognitive demands. Hypothesis 7 was not 

supported for the student sample. A summary of the hypotheses can be found in Table 24. Finally, 

the attitudes towards TU/e based well-being interventions were positive. TU/e students and 

employees are most favorable to cognitive well-being interventions, followed by emotional well-

being interventions and least by physical well-being interventions. 
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Table 24: summary of accepted/rejected hypotheses 

Hypotheses Relation  Students Employees 

Hypothesis 1 Cognitive triple match on cognitive vitality Rejected Rejected 

Hypothesis 2 Cognitive triple match on cognitive fatigue Rejected Rejected 

Hypothesis 3 Emotional triple match on emotional vitality Rejected Rejected 

Hypothesis 4 Emotional triple match on emotional fatigue Rejected Partially supported 

Hypothesis 5 Physical triple match on physical vitality Accepted Rejected 

Hypothesis 6 Physical triple match Physical fatigue Partially supported Rejected 

Hypothesis 7 Cognitive demands and performance mediated 
by cognitive vitality  

Rejected Partially supported 

Hypothesis 8 Cognitive resources and performance mediated 
by cognitive vitality 

Rejected Rejected 

Hypothesis 9 Cognitive detachment and performance 
mediated by cognitive vitality 

Rejected Rejected 
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6. General Discussion 
This final chapter of this thesis summarizes the findings and discusses the conclusions that can be 

drawn from the results. First, section 6.1 summarizes the main findings and discusses the theoretical 

implications of this master study. In section 6.2, the limitations of this study are presented, followed 

by the practical implications in section 6.3. Next, some suggestions for future research are discussed 

in section 6.4. A final conclusion is provided in section 6.5. 

6.1 Main Findings and theoretical implications 

This study had four main aims. First, this study aimed to improve and further develop the 

quantitative instrument of Psomas (2016). Second, the role of detachment in the DISC-R model was 

tested for an academic setting. Third, this research studied relation between well-being and 

performance. Finally, the relation between well-being and the willingness to improve well-being in 

cognitive, emotional and physical sense. 

DISC-R Model 
This study tested the Demand-Induced Strain Compensation Recovery (DISC-R) Model in an academic 

setting. To our knowledge, this is the first study that used the DISC-R Model in a university context. 

This study tested which combinations of specific demands, resources and off-job recovery relate to 

well-being and performance at the TU/e. Based on the matching principle I expected that high levels 

of demands would require high levels of resources and high levels of detachment to counter the 

negative relation of job demands with well-being (for fatigue). Additionally, in active jobs (jobs with 

high demands and high resources) low levels of detachment are expected to be related to higher 

levels of vitality than high levels of detachment. 

In terms of the interactions found in this study, three out of twelve (25%) of the three-way 

interactions were significant for the corresponding outcome. Two out of three of these three-way 

interactions were for a fatigue outcome and one for a vitality outcome. Regarding the two-way 

interactions of the DISC-R Model, five out of thirty-six (14%) of the two-way interactions with a 

matching outcome were significant. Additionally, eight out of seventy-two (11%) of the two-way 

interactions with a non-matching outcome were significant. This is in line with the matching principle 

of the DISC-R Model (De Jonge et al., 2012), matching interactions are more often found than 

less/non- matching interactions (25% vs. 14% vs. 11%). Concluding, the DISC-R Model is supported by 

this study. 

A three-way interaction was found for physical demands, physical resources and physical 

detachment on physical vitality for students. In contrast to what was expected, high levels of physical 

demands, combined with high levels of physical resources and low levels of physical detachment was 

related to higher levels of physical vitality, whereas high levels of resources and high levels of 

detachment were related to lower levels of physical vitality. 

Second, a three-way interaction was found for emotional demands, emotional resources and 

emotional detachment on emotional fatigue for employees. High levels of emotional demands, 

combined with high levels of emotional resources and low levels of emotional detachment was 

related to low emotional fatigue among employees. In contrast to what was expected, high levels of 
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emotional demands, combined with high levels of emotional resources and high levels of emotional 

detachment was related to higher levels of cognitive fatigue. Thus, either high levels of resources or 

high levels of detachment were related to lower levels of fatigue when emotional demands were 

high. 

Finally, a three-way interaction was found for physical demands, physical resources and physical 

detachment on physical fatigue for students. In contrast to what was expected, high physical 

demands, high levels of resources and low levels of detachment were related to lower levels of 

physical fatigue. When physical detachment was high, this was related to higher levels of physical 

fatigue. Thus, hypothesis 6 was partly supported by the data. 

The results show that in case of high levels of demands and high levels of resources, low levels of 

detachment are related to higher levels of positive well-being and lower levels of fatigue than high 

levels of detachment. This is in line with the recovery assumption of De Jonge et al. (2012). In case of 

high levels of demands and low levels of resources, high levels of detachment are beneficial for 

reducing fatigue and enhancing vitality. 

The results of this study show that matching job resources and detachment can be important in 

reducing fatigue and enhancing vitality. To elaborate, cognitive demands and cognitive resources are 

predictors of cognitive vitality. Moreover, emotional demands, emotional resources and low levels of 

emotional detachment predict the levels of emotional vitality of both students and employees. 

Regarding the fatigue of students and employees, cognitive demands and resources predicted the 

levels of cognitive fatigue for students. Moreover, emotional demands, emotional resources and 

emotional detachment were related to emotional fatigue. 

There also were some other predictors of vitality and fatigue across-domains. Thus, non-matching 

demands, resources and detachment on the one hand and well-being on the other. Especially, 

emotional demands, emotional resources and emotional detachment were often predictors of 

cognitive and physical vitality and cognitive and physical fatigue. 

Predictors of student vitality 
Cognitive vitality for students was explained by cognitive resources, emotional demands and 

emotional resources. Higher levels of cognitive resources and emotional resources were related to 

higher levels of cognitive vitality. Additionally, higher levels of emotional demands were related to 

lower levels of cognitive vitality. A significant relation between emotional demands and emotional 

resources on (cognitive) well-being outcomes was also found in the study of De Jonge, Le Blanc, 

Peeters and Noordam (2008). Additionally, this study also found a positive link between well-being 

outcomes and cognitive job resources. 

Regarding the analyses for emotional vitality, the results revealed that emotional resources, the two-

way interaction for emotional resources and emotional detachment and the two-way interaction 

between physical demands and physical resources were predictors for emotional vitality. As 

proposed in the Conservation of Resources theory used in the study of Shirom (2011), emotional 

resources can positively influence the vitality of individuals at work. 
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The analyses on physical vitality revealed that emotional demands, emotional resources, the 

cognitive three-way interaction and the physical three-way interaction were important predictors for 

physical vitality. To be more specific on the physical three-way interaction, high levels of physical 

demands, combined with high levels of resources and low levels of physical detachment were related 

to higher levels of physical vitality. This is in line with the Recovery assumption of the DISC-R Model. 

In active jobs, low levels of detachment are more beneficial than high levels of detachment. 

Predictors of employee vitality 
Regarding the analyses on cognitive vitality for employees, the results of the hierarchical regression 

showed that higher levels of cognitive demands and higher levels of emotional resources were 

related to higher levels of cognitive vitality. High levels of cognitive demands are needed to foster 

growth as explained in the balance principle of the DISC Model (De Jonge & Dormann, 2003). 

Emotional resources like support from colleagues boosts cognitive vitality as well. This is in line with 

the results of De Jonge et al. (2008). 

Analyses on emotional vitality for employees revealed that emotional resources, the two-way 

interaction terms between emotional demands and resources, emotional demands and detachment 

and physical resources and detachment were significant predictors. These results show that even 

though there was no emotional three-way interaction, emotional demands, resources and 

detachment are indeed important in predicting the levels of emotional vitality. To be more specific, 

high levels of emotional demands, high levels of resources and lower levels of emotional detachment 

were related to higher levels of emotional vitality. Emotional detachment is not able to buffer 

emotional job demands. This could be through passive coping, which refers to feeling helpless in 

dealing with the emotional demands and relying on others to solve these emotional demands 

(Zeidner & Endler, 1996). Kim, Han, Shaw, McTavish and Gustafson (2010) found in their study that 

self-blame, which is a passive coping strategy, is related to lower levels of emotional well-being 

The significant predictors in this study for physical vitality were: physical demands, emotional 

resources and a two-way interaction between emotional demands and emotional detachment. The 

significant relation between physical demands and emotional resources on a physical well-being 

outcome was also found in the DISC-R study (De Jonge et al., 2012).  

Predictors of student fatigue 
Cognitive fatigue for students was predicted by emotional demands, the two-way interaction 

between cognitive demands and resources, the two-way interaction between emotional demands 

and resources and the three-way interaction between physical demands, resources and detachment. 

Both the interaction between cognitive demands and cognitive resources, and the interaction 

between emotional demands and resources are explained by the stress buffering principle of the 

DISC-R Model. The negative relation of demands is buffered by the presence of high levels of either 

cognitive or emotional resources. Finally, the three-way interaction between physical demands, 

resources and detachment on cognitive fatigue suggests that being physically active can help in 

lowering the cognitive fatigue among students. Shephard (1997) found that physical activity was 

related to higher performance in the classroom. 
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Even though the three-way interaction of emotional demands, resources and detachment was not 

significant, the data points in the direction of the hypothesis and the matching principle. The 

analyses revealed that cognitive demands, emotional demands, emotional resources, emotional 

detachment, physical detachment, the two-way interaction between emotional demands and 

emotional resources and the physical three-way interaction were significant predictors for emotional 

fatigue. High levels of emotional demands, low levels of emotional resources and low levels of 

emotional detachment were associated with higher levels of emotional fatigue. This suggests that 

both emotional resources and emotional recovery are needed to reduce the emotional fatigue of 

students and prevent burnout. 

Physical fatigue was predicted in this study by emotional demands, a two-way interaction of 

emotional demands and emotional resources and the physical three-way interaction. High levels of 

physical demands, combined with high levels of physical resources and low levels of physical 

detachment were related to lower levels of physical fatigue. This is in line with the matching principle 

of the DISC-R Model, but instead of the expected high levels of detachment, low levels of 

detachment reduced fatigue. This is in line with the assumption that in active jobs, high levels of 

detachment are less beneficial than low levels of detachment (De Jonge et al., 2012). 

Predictors of employee fatigue 
Cognitive fatigue for employees was predicted by the two-way interaction between emotional 

demand and emotional resources. High emotional demands combined with high levels of emotional 

resources were related to lower levels of cognitive fatigue than low levels of emotional resources. 

Therefore, emotional resources buffer the negative relation between emotional demands which was 

proposed by the stress-buffering principle of the DISC-R Model.  

Regarding the prediction of emotional fatigue, emotional resources and the emotional three-way 

interaction were significant predictors of emotional fatigue. High levels of emotional demands, high 

levels of emotional resources and low levels of emotional detachment were related to lower levels of 

emotional fatigue. This supports the matching principle of the DISC-R Model. 

Finally, physical fatigue was predicted by emotional resources and the interaction between 

emotional demands and emotional resources. The interaction revealed that high levels of emotional 

resources can reduce the negative strain of emotional demands on physical fatigue. 

Well-being and performance at the TU/e 
Well-being was expected to mediate the relationship between job demands, job resources and 

detachment on one hand and performance in terms of reaching goals, creativity and active learning 

on the other. There was no mediation in the student sample; cognitive demands, resources and 

detachment were not significantly related to the performance measures. However, cognitive 

resources were indirectly related to performance since a relation between cognitive resources and 

cognitive vitality was found for students and subsequently a relation between cognitive vitality and 

performance was found. This can be explained by noting that cognitive resources alone are not 

enough to help students perform better. For example, when students have tutorials and feedback on 

different problems than in an exam, this will not guarantee a satisfactory grade, creativity and active 
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learning. However, cognitive demands were significantly related to creativity and active learning as 

well as cognitive vitality. Thus, cognitive vitality partially mediated the relationship between cognitive 

demands on the one hand and creativity and active learning on the other. Additionally, it was 

expected that higher levels of well-being had a positive relation with reaching goals, creativity and 

active learning. This was supported by the results of this study. Mainly cognitive vitality was 

positively related to these variables and cognitive fatigue was negatively related to performance. 

Being creative is of great importance at the TU/e and is embedded in the aims of the TU/e itself, 

since innovation requires some degree of creativity. For both students and employees, cognitive 

vitality was positively related to being creative. Thus, people with high levels of cognitive vitality 

were associated with higher levels of creativity. Moreover, active learning is important since 

universities should be about acquiring new knowledge and applying new methods of solving 

problems. For the student sample, cognitive and physical vitality were positively related to active 

learning and cognitive fatigue was negatively related to active learning. Regarding the employee 

subsample, cognitive vitality was positively related to active learning and cognitive fatigue was 

negatively related to active learning. Thus, the statement that higher levels of well-being are 

associated with higher levels of performance, active learning and creativity is supported in this study. 

This is in line with previous literature (e.g. Demerouti & Cropanzano, 2010; Xanthopoulou, Bakker, 

Demerouti & Schaufeli, 2009), where higher levels of well-being are related to positive outcomes, 

such as job performance.  

Intervention attitudes at the TU/e 
The items on attitudes towards interventions from the TU/e of students and employees were a 

contribution of this study to the quantitative instrument of the study of Psomas (2016). Knowing 

which interventions have the largest potential to be successful is vital to improving the overall well-

being of the TU/e community. Specific (risk) groups of students and employees can be targeted to 

improve certain areas of their well-being. Regarding intervention attitudes, non-Dutch students felt a 

higher need for social contact and help for solving complex problems. Moreover, female students felt 

a need for more physical activity. These results can help in target certain interventions. Additionally, 

we were interested in what well-being levels predict the need for improvement in cognitive, 

emotional and physical well-being. Cognitive vitality was related to higher levels of need for physical 

and emotional improvement for students. For employees, cognitive vitality was related to higher 

levels of need for emotional improvement and lower need for cognitive help. Emotional vitality was 

associated with higher need for more physical improvement for both students and employees. 

Finally, physical fatigue was related to higher need for cognitive help. Additionally, the correlations 

between the need for improvement in cognitive, emotional and physical well-being and the need for 

help from the TU/e was analyzed to determine the help needed from the TU/e in different categories 

of well-being. For students, most help was needed in the cognitive side of well-being and in lesser 

degree emotional and physical well-being. Regarding the employee subsample, the most help was 

needed for cognitive and emotional well-being and in lesser degree physical well-being 

6.2 Limitations 

In this section the limitations for the research and its outcomes of this study are presented. The first 

limitation of this study was that the sample was not representative for the whole TU/e community. 
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As a result, generalization across the entire TU/e community is not possible. A specific group of 

employees was used in this study, namely employees with a student’s sports card. Due to problems 

with getting access to email addresses of all the academic and non-academic personnel at the TU/e, 

more than 50 % of the employees could not be reached and thus did not participate in this research. 

Since only employees with a student’s sports card were selected, this could lead to selecting only the 

most vital employees who do participate in physical activities. The employees with lower well-being 

were potentially not reached by this study, which could lead to a non-representative sample. 

Additionally, the data was only collected from a sample at the TU/e, so it is not possible to generalize 

the results across other universities. 

The second limitation is that the research design was cross-sectional in nature instead of an intended 

longitudinal approach. This means that there was no possibility in checking causality between 

variables. However, the last item on the questionnaire asked for a specific code that can identify 

individuals and therefore help in setting up a longitudinal study. When enough participants fill in the 

questionnaire yearly, the causal effects of the variables can be determined. However, the causal 

effects of the variables could not be analyzed due to the fact that less than 50 individuals completed 

the questionnaire both years. Moreover, self-reported data can be subject to the common method 

bias which can cause the associations to be exaggerated (Semmer, Grebner & Elfering, 2004). This 

means that the results in this study have to be interpreted with caution. However, the meta-analysis 

of Gilboa, Shirom, Fried and Cooper (2008) indicated that self-rated performance measures often 

lead to similar results as objective performance ratings and performance ratings of other individuals. 

Additionally, the meta-analysis of Howell, Kern, and Lyubomirsky, (2007) showed that self-rated well-

being measures often are associated with objective health measures. 

Third, detachment was measured with a single item per category of cognitive emotional and physical 

detachment, and single items affect the measurement validity of this construct. A trade-off was 

made where demands, resources and wellbeing were measured with multi-item scales whereas 

recovery was not in order to minimize non-response (Bergkvist & Rossiter, 2007). However, since this 

construct is normally measured with a low number of items (two or three items per construct), the 

single item measure may still be appropriate (e.g. Van Hooff, Geurts, Kompier, & Taris, 2007). 

Fourth, this study only tested a subset of matching conditions instead of all possibilities. Since there 

are 96 possible non-match three-way interactions, this would impair the power of the analyses. 

Additionally, there were also non-match two-way interactions that were not added to the model, for 

the same reason. To validate all the DISC-R Model assumptions fully, future studies should test all 

possible combinations of interactions (De Jonge & Dormann, 2006).  

Finally, the Cronbach’s α of cognitive resources had an average value of 0.69, which is not very high. 

A value of 0.70 is seen as the threshold for acceptable in terms of internal consistency for items (Hair, 

Black, Babin & Anderson, 2009). When an item was removed from the scale, the value of the 

Cronbach’s α did not improve, so it was decided to use the full scale for cognitive resources. 

Moreover, because other studies (eg. De Jonge, Gevers, & Dollard, 2014; De Jonge & Peeters, 2009) 

who used the same scale did find an acceptable Cronbach’s α for cognitive resources, the use of the 

full cognitive resources scale was justified.  
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6.3 Practical implications 

The TU/e wants their employees and students to be creative, proactive and develop themselves. 

Additionally, the Community@TU/e tries to help the community members by adapting and creating 

services and facilities that help the students and employees in becoming more vital, social and 

smarter (E. De Jong, personal communication, 31 August, 2017). Thus, it is important to have 

employees and students with high vitality levels. The results of this study have several implications 

for the TU/e students, employees and the Community@TU/e. First of all, the results showed 

important factors that are related to well-being of students and employees at the TU/e. Job demands 

often have a negative association with the well-being of individuals at the TU/e and job resources 

have a positive association with the well-being of individuals at the TU/e. However, it is in many 

cases not possible to reduce the workload for both students and employees. Due to limited budget 

for hiring employees to reduce the workload for all staff members and growth of the number of 

students. The TU/e has limited the number of incoming students for the upcoming years for four 

bachelor studies, to deal with rising job demands for employees (Burg, 2016). Employees have to 

deal with larger groups of students and students have to do more self-study to obtain satisfactory 

grades. Additionally, for the employee subsample, the cognitive demands also have a positive effect 

on well-being. This is probably related to challenges that stimulate work related outcomes (Tadić, 

Bakker & Oerlemans, 2014). Therefore, the focus should be on improving and adding resources. The 

TU/e can add resources by designing new facilities and services as well as improve existing services 

and facilities. Moreover, the current services and facilities can be promoted more so that they will be 

used more frequently. The TU/e should focus most on improving the cognitive resources, so try to 

organize for example lectures, tutorials and workshops to increase the knowledge for both students 

and employees to help them deal with the difficulties they face. The TU/e should also try to improve 

the opportunities for social interaction, which can be done by creating more rooms for interaction, 

like common rooms, or organize more and diverse activities where all students or employees can 

participate. Additionally, Non-Dutch students are in need of more social interaction than Dutch 

students, so there should be more internationally oriented opportunities to get in contact with other 

people. Finally, the TU/e should also focus on improving the physical aspect of well-being by offering 

a lot of different activities that need physical exercise and make sure these events reach the right 

target group. For example, female students are more interested in becoming more physically active 

than male students, so there should be more physical activities that appeal to female students (e.g. 

dancing, aerobics of hockey). 

Moreover, students and employees themselves can use tools such as job crafting and strengths-

based interventions as a tool to add job resources (Bakker & Demerouti, 2014). Job crafting can be 

for example actively seeking more feedback or support from colleagues and strengths-based 

interventions is focusing on what you do best and trying to implement this in more aspects of 

work/study. 

Second, regarding the detachment of employees and students, results show that high detachment 

may not always be beneficial for the well-being of employees and students. The TU/e should 

therefore help the students and employees in dealing with their positive and negative experiences at 

work in a way that this is beneficial for their health and well-being. This can be done by providing 

training and educating people about how to detach properly. For example, mindfulness can be used 
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to deal with negative emotions after work. Moreover, being physically active after work is beneficial 

for people’s health and helps counter the physical demands encountered at work. However, since 

detachment was measured with one item per category of detachment, results of this study have to 

be interpreted with caution. 

Third, to improve the performance of employees and students, the TU/e should focus on improving 

cognitive well-being. To elaborate, there should be a focus on improving the cognitive vitality and a 

reduction in the cognitive fatigue of individuals. To do this, more cognitive resources should be 

available. For example, more tutorials and feedback (both online and offline) can be implemented to 

help both employees and students perform optimally. Moreover, trainings programs like TEACH, 

which helps employees obtaining or improving their teaching skills and skills training for students 

provided by STU helps in dealing more effectively with job demands. Additionally, the availability of 

emotional resources also improve cognitive vitality, so support of colleagues and fellow students and 

the possibility to express emotions helps individuals at the TU/e become more cognitively vital. There 

is for example the program “mindful in your Work & Life” for employees and for students the STU 

provides for example training in social skills. 

6.4 Future research 

A few suggestions for future research are proposed here. First of all, the TU/e should keep tracking 

the well-being of students and employees. This could help when there are new facilities and services 

into place and check the impact they have on the overall well-being on the TU/e community. 

Furthermore, the impact of well-being interventions on certain risk groups can be determined and 

adapted where possible. In this way, the TU/e can focus on systematically improving well-being of 

students and employees, which in turn can lead to a lot of positive attention for the TU/e as a 

university. Moreover, it can help improve the performance of employees and students when 

(cognitive) well-being is high. Finally, when enough students and employees fill in the survey in 

consecutive years, the causal relations of variables can be determined. 

Second, to improve the vitality and relatedness on an individual level, an online assessment tool can 

be developed to give employees and students insight in their vitality and relatedness related to other 

individuals in the community. This is complementary with the new portal at the TU/e, where all the 

services provided by the TU/e in terms of social contact, personal development and personal health 

are combined in one website. this would be an improvement by the TU/e in terms of the easiness of 

use, due to the availability of information in one place. However, this portal is not finished and 

therefore it was not possible to develop this tool ourselves.  

An online assessment tool is a program which determines the cognitive, emotional and physical 

aspects of an individual when filled in and compares these scores with the norm within the TU/e. This 

tool can help individuals whenever they want, it can be used at all times and as often as a person 

wants. The tool can be used to provide constructive feedback to its. For example, when an individual 

scores low on physical vitality, this user may receive feedback in terms of physical activities that this 

user may do to increase his or her vitality. Moreover when an individual scores low on social aspects, 

the feedback can consist of activities at the TU/e in the near future where this user can meet other 

people. Additionally, when a user scores low on emotional vitality, this user can receive feedback on 

activities that help cope with emotional problems, for example mindfulness. Finally, when a user 
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scores low on cognitive vitality, this person may receive feedback on possible training programs to 

follow to increase his or her cognitive vitality. In the following figure a visual representation of the 

feedback is given.  

To create this tool, the questions in this study can provide a basis for such a tool, more specifically 

the questions based on the DISC-R Model which measure the cognitive, emotional and physical 

aspect of well-being. However, for legal aspects, the authors of the DISCQ version 2.1 (De Jonge et 

al., 2009) should be consulted. When questions on relatedness are added, all the aspects of the well-

being are measured. Furthermore, a database needs to be built to assess the norm of the different 

aspects of well-being. Each comparison group needs to be identified to make comparing reliable and 

useful. The TU/e therefore has to decide how to divide its community in groups. 

6.5 Final conclusion 

In conclusion, this research study investigated how job demands, resources and detachment relate to 

specific well-being measures. Overall, job and study demands mostly have a negative relation with 

well-being and job and study resources have a positive relation with well-being. Results showed that 

for employees, high levels of emotional demands, high levels emotional resources and low levels of 

emotional detachment are predictors of emotional well-being measures. Regarding students, high 

levels of physical demands, high levels of physical resources and low levels of physical detachment 

were significant in predicting physical outcomes. This study indicated that detachment low levels of 

detachment were important in predicting well-being, when demands and resources were high. 

Furthermore, to achieve optimal performance for both students and employees, the TU/e should 

focus on improving cognitive well-being. To elaborate, cognitive well-being was related to 

performance, active learning and creativity which are key determinants of performance at the TU/e. 

This can be done by providing adequate cognitive and emotional resources that support the 

employees in doing their job and students in completing their studies. Additionally, the willingness to 

improve aspects of well-being by the TU/e community was studied and provided insight in which 

interventions developed by the TU/e are most likely to succeed (cognitive, emotional or physical), 

which is of high practical importance to the TU/e. The results showed that the TU/e should focus on 

all aspects of well-being, but the most important is the cognitive side of well-being and providing 

help in solving complex problems, which is the main aim of studying or working at the TU/e. Thus, 

based on the results of this study and the study of Psomas (2016), we can conclude that there are 

links between several aspects of the job and well-being. We certainly expect the TU/e to profit from 

an improvement of the well-being of its community. It is our advice that the TU/e actively monitors 

the various aspects of well-being of several subpopulations and develops a program to improve and 

support well-being of its community members based on the outcomes of this monitoring. As we say 

in Dutch: “meten is weten” (To measure is to know). 
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Appendix A – Questionnaire  

GENERAL INFORMATION 

 

We have a number of general questions. For each of the following questions, please write 

down or click on the answer that is appropriate for you. 

 

1. What is your age? _______ (in years) 

 

2. What is your gender?  

 ○ Male ○ Female 

 

3. What is your marital status? 

 ○ Single  

 ○ Married me 

 ○ Relationship  

 ○ Divorced/separated  

 ○ Widowed 

 

4. How many children do you have? 

 _______ children 

5. (If yes to 4): What age is your youngest child? 

 _______ years old 

 

5. What is your highest level of education you completed? 

 ○ No education 

 ○ Elementary school 
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 ○ High school 

 ○ College 

 ○ Bachelor’s degree  

 ○ Master’s degree  

 ○ Doctorate degree (PhD) 

 

6. What kind of TU/e member are you? 

 ○ Student 

 ○ Academic Employee 

 ○ Non-academic Employee 

 ○ Enterpreneur 

 ○ Other: _______ 

 

7. How many years you have been working or studying at the TU/e? 

 _______ years. 

 

8. How many weekly work hours do you have according to your contract: 

 _______hours per week 

 

9. How many weekly work hours do you make on average? 

 _______hours per week 

 

10. Please indicate where you are from: 

 ○ The Netherlands 

 ○ Europe (Except The Netherlands) 
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 ○ North America 

 ○ South America 

 ○ Africa  

 ○ Asia 

 ○ Australia 

DISC-R 

The following statements refer to demands that are present at your work or study. Please 

indicate to what extent each statement applies to you by choosing the best answer. For each 

statement you can choose one out of five answer categories, varying from: 1 = (Almost) 

Never, 2 = Rarely, 3 = Sometimes, 4 = Often, and 5 = (Almost) Always. 

 

  1 2 3 4 5 

11 I need to display high levels of concentration and 

precision. 

     

12 I have to remember many things simultaneously.      

13 I have to do expend a lot of mentally taxing effort.      

14 I have to work very precisely.       

15 I have to make complex decisions.      

16 I have to make quick decisions.      

17 I have to deal with high pressure to perform well.      

18 I have to deal with people (e.g. colleagues or 

students) whose problems touch me emotionally. 

     

19 I have to deal with people (e.g. colleagues or 

students) who get easily angered towards me. 

     

20 I have to deal with people (e.g. colleagues or 

students) who have unrealistic expectations. 

     

21 I have to display emotions (e.g. towards colleagues or 

students) that are inconsistent with my current 
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feelings. 

22 I have to deal with people (e.g. colleagues or 

students) who criticize me.  

     

23 I have to deal with a negative atmosphere within the 

group I belong to.  

     

24 I have to expend a lot of emotionally draining effort.      

25 I have to expend a lot of physical effort.      

26 I have to perform physical activities in uncomfortable 

or impractical postures. 

     

27 I have to lift or move heavy objects.      

28 I have to perform physical activities in a quick and 

continuous fashion. 

     

 

The following statements refer to resources that are available at your work or study. Please 

indicate to what extent each statement applies to you by choosing the best answer. For each 

statement you can choose one out of five answer categories, varying from: 1 = (Almost) 

Never, 2 = Rarely, 3 = Sometimes, 4 = Often, and 5 = (Almost) Always. 

 

  1 2 3 4 5 

29 I have the opportunity to take a mental break when 

tasks require a lot of concentration. 

     

30 I have the opportunity to vary complex tasks with 

simple tasks. 

     

31 I have access to knowledge of others (e.g. colleagues, 

students, teachers) to solve problems/difficulties.  

     

32 I have access to information (internet, students, 

colleagues, books, files, meetings) to solve difficulties.  

     

33 I have the opportunity to determine my own work 

intensity.  
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34 I have the opportunity to determine my own work 

method.  

     

35 I get emotional support from others (e.g. colleagues 

or students) when an upsetting situation occurs. 

     

36 I have the opportunity to express my emotions after 

an upsetting situation occurs, without experiencing 

negative consequences (e.g. from colleagues or 

students).  

     

37 I can find a listening ear in others (e.g. colleagues or 

students) when an upsetting situation has occurred.  

     

38 I feel esteemed at work by others (e.g. colleagues or 

students). 

     

39 I have the opportunity to stop emotionally-charged 

interactions with others for a while whenever I want 

to. 

     

40 I have the opportunity to use adequate technical 

equipment to move or carry heavy objects.  

     

41 I have the opportunity to take a physical break when 

things get physically strenuous. 

     

42 I have the opportunity to design my work or study so 

that physical tasks require no more physical exertion 

than I can manage. 

     

43 I have the opportunity to receive help from others 

(e.g. colleagues or students) in moving of carrying 

heavy objects. 

     

 

 

Please indicate the degree to which you are able to detach from your work or study, on a 

scale from 1 (completely disagree) to 5 (completely agree).  

 

  Completely  Completely Agree 
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Disagree 

  1 2 3 4 5 

44 I physically detach from my 

study or work-related efforts. 

     

45 I mentally detach from my 

study or work-related efforts  

     

46 I emotionally detach from my 

work or study-related efforts. 

     

47 I feel physically exhausted 

from my study or work-

related efforts 

     

48 I feel mentally exhausted 

from my work or study 

related efforts 

     

49 I feel emotionally exhausted 

from my work or study 

related efforts. 

     

 

 

 Well-being 

Below are a number of statements that describe different statements on how you feel as a 

TU/e member. Please indicate how often, in the past 30 days, you have felt each of the 

following states, ranging from 1 = (Almost) never; 2 = Very Infrequently; 3 = Infrequently; 4 

= Sometimes; 5 = Quite frequently; 6 = Very frequently; 7 = (Almost) always.  

 

  1 2 3 4 5 6 7 

50 I feel full of energy        

51 I feel I have physical strength        

52 I feel vigorous        
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53 I feel energetic        

54 Feelings of vitality        

55 I feel I can think rapidly        

56 I feel I am able to contribute new ideas        

57 I feel able to be creative        

58 I feel able to show warmth to others 

(e.g., students, colleagues or customers) 

       

59 I feel able to be sensitive to the needs of 

people (e.g., students, colleagues or 

customers) 

       

60 I feel I am capable of investing 

emotionally in people (e.g., students, 

colleagues, customers) 

       

61 I feel capable of being sympathetic to 

people (e.g., students, colleagues, 

customers)  

       

 

Below is a list of statements that describe how people sometimes feel. Please read each 

item carefully, then circle the one number next to each item which best describes how 

true each statement has been for you in the past month, ranging from 1 = Not at all; 2 = 

A little; 3 = Moderately, 4 = Quite a bit; 5 = Extremely. 

 

  1 2 3 4 5 

62 I have trouble remembering things      

63 My muscles ache      

64 I feel upset      

65 My legs feel weak      

66 My head feels heavy      

67 I feel nervous      
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68 I am confused      

69 I feel sad      

70 I have trouble paying attention      

71 My arms feel weak      

72 I ache all over      

73 I am unable to concentrate      

74 I feel depressed      

75 I feel tense      

76 I make more mistakes than usual      

77 My body feels heavy all over      

78 I am forgetful      

79 I am distressed      

 

Please read each of the following items carefully, thinking about how it relates to your life, and then 

indicate how true it is for you. Use the following scale to respond: 

 

Not at all   Somewha

t true 

  Very true 

1 2 3 4 5 6 7 

 

  1 2 3 4 5 6 7 

80 I really like the people I interact with at the TU/e        

81 I get along with people I come into contact with at the 

TU/e 

       

82 I pretty much keep to myself and don't have a lot of 

social contact at the TU/e 

       

83 I consider the people I regularly interact with at the Tue 

to be my friends 
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84 There are not many people that I am close to        

 

PERFORMANCE  

The following questions are about the way you evaluate your own performance as a member of 

TU/e. Please read the following statements and click the answer that is most appropriate for you, 

ranging on a scale from 1 (totally disagree) to 7 (totally agree).  

 

Totally 

disagree 

Disagree Somewhat 

disagree 

Neutral Somewhat 

agree 

Agree Totally 

agree 

1 2 3 4 5 6 7 

 

  1 2 3 4 5 6 7 

85 I fulfill all the requirements of my job or study.        

86 I achieve all the objectives of my job or study.         

87 I’m competent in all areas of my job/study, and 

handle tasks with proficiency.  

       

88 I demonstrate expertise in all job-related or study-

related aspects.  

 

       

 

 

The following questions are about your own learning process and creativity as a member of 

the TU/e. Please read the following statements and click the answer that is most appropriate 

for you, ranging from almost never to always from 1 = (Almost) never; 2=Infrequently; 3 = 

Sometimes; 4= frequently 5 = (Almost) always. 

  1 2 3 4 5 

89 I often have new and innovative ideas      

90 I often come up with creative solutions to problems      
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91 I often have a fresh approach to problems      

92 I exhibit creativity on the job/study when I’m given the 

opportunity to 

     

93 I am constantly searching for challenges at my work/studies      

94 When things seem to go wrong, I increase my effort and keep 

on trying 

     

95 I spend much energy in keeping up with recent developments      

96 I know how to deal with my challenges effectively      

 

Please indicate on a scale from 1 (very bad) to 10 (excellent) the degree to which you are 

satisfied with the quantity and quality of your performance at TU/e. 

 

97 I rate the quality of my performance as  ___ 

98. I rate the quantity of my performance  ___ 

 

Theory of planned behavior 

Below is a list of statements that describe what you want and need from the TU/e to be 

successful. Please read each item carefully, then circle the one number next to each item 

which best describes how true each statement has been for you in the past month, ranging 

from 1 = (totally) disagree to 5=(totally) agree. 

 

  1 2 3 4 5 

99 I have the intention to be more physically active      

100 I want the TU/e to help me to stay physically active       

101 The TU/e offers enough opportunities for improving my 

physical activity 

     

102 I have the intention to get in contact with more people at the      
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TU/e 

103 The TU/e should help me get in contact with other people      

104 The TU/e offers enough opportunities for getting more social 

contact 

     

105 I have the need for more help from the TU/e in solving 

problems 

     

106 I want the TU/e to help me more with my work/studies      

107 The TU/e offers enough training/help to complete my 

work/studies 

     

 

108. TU/e is currently aiming to setup a longitudinal project that is aimed at creating a 

sustainable and vital TU/e community. As such, we may approach you next year to see 

whether your situation has changed. Of course, we ensure complete anonymity. However, 

we would like you to create a personal code based on which we are able to link future 

questions to the answers you gave today. Therefore, we ask you to fill out a code, based on 

the following questions: 

 

1. What is the first letter of your mother’s name? 

2. What is the first letter of your father’s name? 

3. What is the first letter of your name? 

4. What are the last two figures of your birth year? 

 

Please fill out the code:  _______ 

 

 


