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Abstract 

This study investigated whether job rewards can contribute to the predictive power of the 

Demand-Induced Strain Compensation (DISC) Model with regard to adverse health, 

employee well-being and performance outcomes. A cross-sectional study was performed 

among 184 healthcare workers in the Netherlands. Results of this study indicate that 

cognitive, emotional and physical job rewards can indeed contribute to the predictive 

power of the DISC Model, especially with regard to employee well-being and performance.  

A total increase in explained variance due to the inclusion of job rewards ranged from 0% 

for physical health complaints, up to 16.1% for employee creativity and job satisfaction. 

Significant extended three-way interactions were found for employee creativity, cognitive 

job demands, job resources and job rewards, and also for work motivation and emotional 

job demands, job resources and job rewards. Overall findings suggest that although job 

rewards do contribute to the model, job resources are stronger moderators than job 

rewards. Moreover, findings suggest that cognitive job rewards may be a precondition for 

employee well-being and performance. Incorporating job rewards in the DISC Model as an 

additional moderator will improve the predictive power of the DISC Model. 
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Management Summary 

1.1. Background  

Healthcare providers take care of the (temporarily) weaker members of our society. However, more 

signals are brought to light that society in return, tends to forget to take good care of the caretakers. 

Healthcare providers, especially nurses, are generally considered a high risk population for 

occupational stress and burn out due to the stressful nature of their jobs (Ilhan, Durukan, Taner, 

Maral, & Bumin, 2008). Lately, the media increasingly address the issue that fewer people are 

interested in working in the healthcare sector due to the fact that the work is considered demanding, 

and the wages are low compared to other sectors (de Groot, 2010). This stresses the importance of 

investigating the working conditions in the healthcare industry and work towards practical 

implications to improve the working conditions. The Demand-Induced Strain Compensation (DISC) 

Model is an interactive stress model that has been developed specifically for human service job such 

as health care providers (de Jonge & Dormann, 2003, 2006). So far the model has shown promising 

results (de Jonge, Dormann & van den Tooren, 2008). This study attempts to extend the DISC Model, 

by integrating job rewards into the DISC Model. 

In the context of two large nursing homes in the Netherlands, one in the Southern area and the other 

in the Western area, the relations between job demands, job resources, job rewards and adverse 

health effects on the one hand and employee well-being and performance on the other were 

investigated. The theoretical framework that was used to do so was the DISC Model. Adverse health 

effects were measured on three levels in line with the DISC Model; cognitive (i.e. concentration 

problems), emotional (i.e. emotional exhaustion) and physical (i.e. physical health complaints). 

Employee well-being and performance was measured by means of employee creativity (i.e. cognitive 

performance), work motivation (i.e. emotional well-being) and job satisfaction (i.e. emotional well-

being).  

1.2. Objectives  

The focus of this study was to investigate whether job rewards can contribute to validity of the 

Demand-Induced Strain Compensation (DISC) Model in the prediction of adverse health effects and 

employee well-being and performance. The DISC Model is a relatively young model, and there are 

still areas left undiscovered. The DISC Model was developed based on two preceding stress models; 

the Job Demand-Control-Support (JDCS) Model and the Effort-Reward-Imbalance (ERI) Model. The 

main characteristics from the JDCS Model can be found back in the DISC Model. The main 

characteristics of the ERI Model however, have a less prominent place within the DISC Model, or are 

not present at all (see Steba, 2010). The ERI Model utilizes job rewards, to balance out the negative 

effect of high job demands. Currently only job resources (which do not include job rewards) are 

utilized in the DISC Model. This study aims at gaining insights in if and how job rewards can 

V 
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contribute to buffering stress and increase employee well-being and performance. This study also 

investigates whether the triple match principle (TMP) is also valid for job rewards.   

Table 1 Summary of main characteristics of JDC / JDCS Model, DISC Model and ERI Model 

Topic  JDC / JDCS Model DISC Model ERI Model 

Origin Job redesign  

(sociology) 

Job redesign 

(occupational psychology) 

Medical sociology  

Paradigm Environmental / situational Environmental / situational Psychological / 

transactional 

Job characteristics Job Demands, Job Control, 

Social Support 

Job Demands, Job 

Resources 

Effort, Rewards 

Individual 

characteristics 

- - Overcommitment 

Mechanism  Stress Compensation and 

balance 

Stress compensation and 

balance 

Matching job demand & 

Job resources (TMP) 

Reciprocity of effort and 

rewards 

Outcomes Strain and Active learning 

behaviour 

Strain and Well-being / 

Performance 

 Adverse health effects  

 

Measure JCQ DISQ ERI-Q 

Analytical 

Strategy 

Additive or multiplicative 

interaction (hypothesis 

dependent)  

Multiplicative Interaction Additive or multiplicative 

interaction (hypothesis 

dependent) 

Hypotheses High Demands & Low 

Control & Low Social support 

� strain  

High Demands & High 

Control & High Social 

support � Active Learning 

 

High Demand & Low 

Resources� Strain 

High Demand & High 

Resources � Well-being & 

Performance 

 

High Effort & Low Reward 

(ERI) � strain 

High overcommitment � 

strain 

ERI & overcommitment � 

most strain 

1.3. Approach 

The DISC model predicts an interactive moderation effect of matching (i.e. of similar content; 

cognitive, emotional or physical) job resources on the relation between job demands on the one 

hand and adverse health effects or employee well-being and performance on the other. Although 

several researchers categorize job rewards as job resources, can job rewards not be classified as job 

resources according to the DISC philosophy. Where the DISC main effects, job demands and job 

resources, only represent proximal work characteristics, address job rewards also the more distal 

social context. Moreover, where there is a clear distinction between stressors (i.e.  job demands) and 

buffers (i.e.  job resources) in the DISC Model, have job rewards a more hybrid function. When job 

rewards are low or insufficient, they can be a stressor, while they may function as a stress buffer 

when they are high or sufficient, as can be seen in Figure 1.  

VI 
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Figure 1 The function and position of Job Demands, Job Resources and Job Rewards 

    

Since job rewards are hypothesized to function both as a stressors and a buffer, a multiplicative 

interaction with both job demands and job resources in relation to adverse health effects and 

employee well-being and performance is hypothesized. In other words, job rewards are integrated 

into the DISC Model as an additional moderator. 

In order to investigate the relation between job demands, job resources and job rewards, cross-

sectional surveys were distributed among 478 employees of two separate nursing homes for the 

elderly in the Southern and Western area of the Netherlands. Both nursing homes participate in a 

longitudinal research ‘Werk & Werkbeleving’ [Job and Job Perception]. In total 478 questionnaires 

were distributed from which 184 were returned (response rate at 38.5%). Hierarchical regressions 

were performed in order to answer the research question. A simple slope test was calculated for the 

found two-way interactions in case of a high and low moderator. For the three-way interactions 

additional to the simple slope tests, a slope difference test was calculated.   

1.4. Findings  

The results of this study show that job rewards can indeed contribute to the predictive power of the 

DISC Model, especially in the prediction of employee well-being and performance.  

As hypothesized, a quadruple match was found between cognitive job demand, job resources, job 

VII 
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rewards and employee creativity. This interaction effect indicated that the highest creativity was 

reported by employee who also report high cognitive job demands and presence of cognitive job 

resources and job rewards.  

Furthermore, also in line with the hypothesis, a quadruple match was found in which employees who 

reported high emotional job demands, high emotional job resources and high emotional job rewards 

also reported the highest work motivation. This interaction effect revealed that emotional job 

resources determine the direction of the interaction line. Although job rewards significantly 

contribute as moderator, the main effect is determined by emotional job resources, supporting the 

DISC Model.  

In addition, a reversed interaction was found in which low cognitive job resources and high cognitive 

job rewards, moderated the relation between high cognitive job demands and job satisfaction.  This 

suggests that the highest job satisfaction is found when cognitive job demands are high, cognitive job 

rewards are high, and surprisingly, cognitive job resources are low.  

With regard to the adverse health outcomes, partial evidence was found for the hypotheses 

regarding concentration problems. A two-way interaction was found that suggests that the highest 

concentration problems are found when cognitive resources are high and cognitive rewards are low. 

These finding suggest that employees that lack job security, display the most concentration 

problems, when cognitive resources are high. It is likely that employees who have no job security, 

experience addressing cognitive resources as a burden, more than a help. In order to obtain job 

security, they want to show they are right for the job. Addressing a cognitive resource might feel like 

admitting the employee is unsuitable to do his or her job alone, which might endangers obtaining a 

permanent contract.   

With regard to emotional exhaustion, cognitive job rewards significantly added to the model. In case 

of physical complaints, job rewards were unable to contribute to the model.  

Overall, with the exception of physical health complaints, job rewards contributed to the predictive 

power of the DISC Model in all adverse health and employee well-being antecedents in this study.  

The findings implicate that cognitive job rewards are a precondition for employee well-being and 

performance. Also, although job rewards do contribute to the predictive power of the DISC Model, 

this study shows that job resources are a more powerful moderator that job rewards.  

1.5. Limitations  

Like any other study, this study came with some limitations. Firstly, both the DISC and the ERI Model 

predict causal and reciprocal relations, which obviously cannot be established with a cross sectional 

study.  A longitudinal study is required to rule out other causal directions than the hypothesized 

directions. Furthermore, since this study had a limited sample size and the full model consisted of a 

rather large number of predictors, this study encountered some power problems. In addition, 

VIII 
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occupational rewards were measured by means of a single item. To be able to successfully integrate 

occupational rewards into the DISC Model, measures of job rewards should be reevaluated.   

1.6. Practical Implications 

This study revealed that the inclusion of job rewards into the DISC Model can increase that predictive 

power, especially with regard to employee well-being and performance. The inclusion of job rewards 

contribute to the power of the DISC Model in regard to risk assessment, evaluation and delivering 

practical implications, by uncovering parts of the social context originally untouched by the DISC 

Model.    

The results of this study suggested that a distal social context factors, job rewards, influences the 

relation between job demands and employee outcomes, job resources and employee outcomes and 

affects the moderation effects of job resources on the relation between job demands and employee 

outcomes.  

Where preceding studies have found mixed results with regard to the DISC Model in prediction of 

employee performance and well-being outcomes (de Jonge, et al., 2008; Steba, 2010), revealed this 

study significant three-way interaction with all three employee well-being and performance 

outcomes. In addition, physical and emotional job rewards (i.e. salary and esteem) positively related 

to all three employee well-being and performance measures, suggesting that a higher salary and the 

occasional pat on the back increase employee well-being and performance. Job insecurity on the 

other hand was positively related to concentration problems and emotional exhaustion.  

Both types of job rewards that are closely related to the workers basic safety needs, salary and job 

security, play an important role in employee well-being and performance. Job security seemed to 

cripple the workers ability to perform well (i.e. increased concentration problems and lower 

creativity). In line with Maslow’s Hierarchy of Needs (Maslow, 1954, 1968) suggests these findings 

that worrying about job security frustrates the worker’s ability to perform well. Of course giving 

every employee a permanent contract is not a feasible implication. However workers can be offered 

a declaration of intent in which clear criteria are defined that need to be satisfied in order for the 

employee to obtain a permanent contract. These criteria are best defined as so-called ‘SMART’-goals; 

specific, measurable, attainable, relevant and time-bound goals. By setting employee-specific 

SMART-goals, it is clear to the employee and the supervisor what level of performance expected of 

the employee, and also when the specific criteria or goal is satisfied. The SMART-goals should be 

evaluated in brief performance interviews that are held on regular basis with the worker and the 

direct supervisor. This can be beneficiary for both employee and employer. The employee knows 

whether he or she is performing according to the declaration of intent, and thus will be granted a 

permanent appointment in time. This might have fewer worries about their job security. Also, the 

employer will have better insight in the performance of the employee and, if necessary, offer 

IX 
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appropriate guidance. 

Moreover, the study revealed that workers with little job security experience high cognitive job 

resources more as a burden than as an asset. They might regard addressing a cognitive job resource 

as admitting they cannot handle the job demand by their own, which might feel as failure. However 

not asking for help when help would be needed, is also an undesirable situation. Addressing 

(cognitive) job resources should be stimulated by clearly articulating that addressing a job resource is 

a good thing instead of a sign of weakness.  A workshop on cooperation and teamwork in which 

employees learn how to ask for help and how to provide help might be an appropriate solution. In 

addition to asking for help, providing feedback is also a topic that should be addressed in the 

workshop. This study revealed that esteem is positively related to all employee well-being and 

performance outcomes. Feedback regards pointing out what, and how, a colleague could do better 

next time, but also saying out loud what a colleagues does very well is feedback. Good performance 

should be oblivious, but not taken for granted. A workshop on providing feedback can help workers 

and supervisors to provide feedback in a constructive manner, and especially praise co-workers for 

good work. A point of improvement should be accompanied by some sort of esteem, to keep up the 

good spirit in the work environment.  
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1. Introduction 
This study is performed in the light of the longitudinal study ‘Werk en Werkbeleving’ [Work and Work 

Perception] in two Dutch nursing homes (Spoor & de Jonge, 2009). The goal of the longitudinal 

investigation is , among other topics, (1) to gain insight in the relation between work environment 

characteristics and employee health, well-being and performance, (2) to develop an assessment of the 

psychosocial risks in the work environment, and (3) to formulate concrete plans for improvement (de 

Jonge, 2008). This cross-sectional study contributes to the longitudinal project by investigating the role 

of particular job rewards. 

The nature of work has changed over the past decades. Especially with regard to healthcare providers 

(nurses), job demands have increased, imposing more pressure on the employees (Demerouti, Bakker, 

Nachreiner, & Schaufeli, 2000). Healthcare providers, especially nurses, are generally considered a high 

risk population for occupational stress and burn out due to the nature of their jobs (Ilhan, et al., 2008). 

More specifically, Demerouti and colleagues (2000) found that nursing is a higher strain job than jobs in 

other sectors. Nurses face long working hours, working in shifts and conducting a wide range of 

physically, emotionally and cognitively demanding tasks. For instance they have to lift patients on a daily 

bases (i.e. physical job demand), quickly solve difficult problems (i.e. cognitive job demands) and 

manage complicated relationships with patients, their families, doctors and colleagues, deal with dying 

patients or suffering on a frequent bases (i.e. emotional job demands) (Maslach, Schaufeli, & Leiter, 

2001; van den Tooren & de Jonge, 2008).  

Long-term exposure to stressors in the work environment can result in a state of stress. A prolonged 

state of stress will negatively influence the employee’s health and well-being (Dollard, Winefield, & 

Winefield, 2003). Although stress can result in negative outcomes for the employee (and patients and 

healthcare organisation involved), research has shown that a moderate amount of stress induced by 

high job demands, can actually help employees to work longer, harder and better, and thus increase the 

worker’s productivity (Koslowsky, 1998). 

To enable the development of a healthy work environment and allow employees to perform well, 

occupational stress researchers study the psychosocial characteristics of work that influence the 

employee’s health or well-being ((Beehr, 1989) in (Dollard, et al., 2003)). Occupational stress research 

investigates the relationships between the perception and appraisal of environmental stimuli (job 

demands), and the manifestations of strain (i.e. physiological, psychological or behavioural) (Dollard & 

de Jonge, 2003).  
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High job demands can negatively affect employees which is an undesirable situation. Research has 

shown that (high) job demands are strongly related to adverse health effects (van Veldhoven, de Jonge, 

Broersen, Kompier, & Meijman, 2002). Lowering the job demands would be the most simplistic solution 

for job demand induced strain, but this will have undesirable consequences such as a decrease in 

productivity. Moreover, studies have shown that high job demands can even increase employee 

performance (Koslowsky, 1998). Therefore, in many cases lowering the job demands is not an 

appropriate solution. Instead, occupational stress researchers have attempted to come up with 

resources that allow organizations to maintain job demands high but not induce adverse health effects 

among the employees and even increase employee well-being and performance. An example of such a 

model is the Demand-Induced Strain Compensation (DISC) Model (de Jonge & Dormann, 2003, 2006). 

The heuristic framework utilized to assess the work environment characteristics in the two nursing 

homes, is the DISC Model (de Jonge & Dormann, 2003, 2006). The DISC Model is a job stress model that 

aims at predicting adverse health effects on the one hand and employee well-being and performance on 

the other. The DISC Model is developed based on two preceding job stress models;  Job Demand-Control 

(-Support) (JDC / JDCS) Model (Karasek, 1979; Karasek & Theorell, 1990), and the Effort Reward 

Imbalance (ERI) Model (Siegrist, 1996, 2002). The JDC / JDCS  Model proposes that high decision latitude 

(i.e. job control) and high social support function as stress buffers for high job demands, and that a 

combination of high job demands, high job control and high social support induce active learning. From 

a medical sociological point of view, the ERI Model proposes that job rewards balance out the negative 

relation between high job demands and adverse health outcomes (see Steba (2010), for more in depth 

discussion of both models).  

The DISC Model is a more comprehensive and specifically defined framework that is especially suitable 

for the assessment of ‘human service work’ (for example healthcare providers)(de Jonge, 2008; de Jonge 

& Dormann, 2003). In line with the JDC /JDCS Model, the DISC Model hypothesizes that particular 

environmental stressors (i.e. job demands) can result in adverse health effects. However, the negative 

effects can be compensated for by appropriate tools; job resources. Moreover the DISC Model 

hypothesizes that a good balance between high job demands and high job resources will result in 

employee well-being, active learning and good performance (de Jonge & Dormann, 2003). The crucial 

difference between the DISC Model and preceding work stress models, is the ‘triple match principle’ 

(TMP). Job demands, job resources and employee health, well-being and performance outcomes can be 

of cognitive, emotional or physical nature. The DISC Model proposes that the best results are found 
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when job demands, job resource and employee outcome (positive or negative) are of identical content 

(i.e. cognitive, emotional or physical) (de Jonge & Dormann, 2006). The components and mechanisms of 

the DISC Model will be elaborated upon in chapter 2. 

A parallel between the JDC /JDCS Model, the DISC Model and the ERI Model revealed that, with regard 

to the DISC Model, most similarities can be found with the JDC /JDCS Model, while the characteristics of 

the ERI Model are less prominent within the DISC Model (Steba, 2010). The concept effort has strong 

overlap with job demands, but whereas job control and social support from the JDCS Model are 

extended to (resp. cognitive and emotional) job resources within the DISC Model, the key buffering 

component of the ERI Model, job rewards, is not included in the DISC Model. However, several studies 

comparing the predictive power of the JDC /JDCS Model to the ERI Model in regard to adverse health 

effects revealed that the ERI Model has slightly more predictive power than the JDC /JDCS Model 

(Bosma, Peter, Siegrist, & Marmot, 1998; de Jonge, Bosma, Peter, & Siegrist, 2000; Li, Yang, & Cho, 2006; 

A. Ostry, Kelly, Demers, Mustard, & Hertzman, 2003; A. S. Ostry, Hershler, Chen, & Hertzman, 2004). 

Although job rewards have shown good results in buffering the adverse health effects of high job 

demands, the DISC Model does not incorporate job rewards. The current DISC Model already displayed 

strong predictive validity, especially with regard to adverse health effects (de Jonge, Dormann, & van 

den Tooren, 2008; Steba, 2010). This suggests that the decision to not incorporate job rewards into the 

DISC Model was a wise one. However the integration of job rewards into the DISC Model has never been 

investigated. This raises the question whether job rewards can contribute to the predictive power of the 

DISC Model? The main research question of the study is: 

 Can occupational rewards contribute to the predictive power of the DISC model? 

 

In order to be able to answer the main research question, three important sub-questions need to be 

answered first: 

1. Why should job rewards be included into the DISC Model?   

2. Could job rewards be categorized as job resources?  

3. How could job rewards fit within the DISC philosophy? 

This thesis starts with a literature review in Chapter 2, in order to answer the sub-questions, addressing 

the JDC / JDCS Model, the ERI Model and the DISC Model.  A parallel between the three models is drawn 

in preparation of answering the sub-questions based on academic literature. When the sub-questions 

are answered, the main research question is addressed my means of a cross-sectional study among 184 
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Dutch healthcare workers.  The methodology of this study can be found in Chapter three, and the results 

of the study are displayed in Chapter four. Finally, Chapter five will contain the discussion, limitations 

and practical implications of this study. 
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2. Literature Review 

This literature review will start with a short elaboration on the JDC/ JDCS Model and the ERI Model, a 

more extensive investigation can be found in the literature review preceding the thesis (Steba, 2010). A 

state of the art will be provided of the heuristics framework of this study; the DISC Model, followed by a 

parallel of the three models.  

2.1. Buffering High Job Demands; Job Resources 

Stress researchers have identified two components of the work environment that are strongly related to 

employee health and well-being: job demands and job resources (Schaufeli & Bakker, 2004; van 

Veldhoven, et al., 2002).  

Job demands refer to stimuli from the job environment that require sustained cognitive, emotional or 

physical effort of the employee (de Jonge & Dormann, 2006). On the other hand, job resources refer to 

aspects of the work that buffer the effect of high job demands by assisting employees in achieving their 

work goals, personal growth, learning and development (Schaufeli & Bakker, 2004). Whereas job 

demands are mostly related to the negative outcome strain, job resources are more related to the 

positive outcomes such as well-being, performance and work engagement (Schaufeli & Bakker, 2004; 

van Veldhoven, et al., 2002). In line with Hobfoll (1989, 2002), de Jonge and Dormann (2003) refer to job 

resources as external energetic reservoirs that exist in the work environment which the worker can 

address when dealing with a job demand. For example, when a construction worker is faced with the job 

demand of moving a hundred bricks, a wheelbarrow can be an appropriate job resource to assist him in 

achieving this occupational goal quickly and without straining his back. 

Several stress models have emerged over the past decades that investigate the buffering effect of job 

resources on the relationship between high job demands and health and well-being. Perhaps the most 

well-known and well-validated (Hausser, Mojzisch, Niesel, & Schulz-Hardt, 2010; van der Doef & Maes, 

1998, 1999) job demand-resource model is the Job Demand-Control (JDC) model (Karasek, 1979; 

Karasek & Theorell, 1990).  

The JDC Model contains two main hypotheses; first, individuals who work in high strain jobs have a 

higher risk of mental or physical illness and reduced well-being (i.e. the strain hypotheses). High strain 

jobs can be the result of both additive and interactive effects of high job demands and low job control 

(i.e. job resource). The second hypothesis proposes an interactive effect between job demands and job 

control, in which job control buffers the negative effect of high job demands (i.e. the buffer hypothesis). 

Later the JDC Model was extended to the JDCS Model by adding social support to both hypotheses 
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(Johnson & Hall, 1988). The additive effect model assumes both job demands and job control 

independently influence strain, where the interactive model hypothesizes a moderating effect of job 

control on the relation between job demands and strain. Karasek does not place much emphasis on the 

distinction between both hypotheses. He stated that true multiplicative interactions are often difficult 

to obtain, and that the primary interaction lies in the bidirectional (i.e. strain and well-being outcomes) 

set of outcomes, that are both predicted by job demands and decision latitude (Karasek, 1989). More 

specifically, Karasek claims that practical implications for both hypotheses are identical (Karasek, 1989). 

A large body of research has investigated the JDC /JDCS Model, however overall, only modest empirical 

support for the hypotheses was found. Several reviews summarize longitudinal and cross-sectional 

studies regarding the JDC / JDSC Model (de Jonge & Kompier, 1997; de Lange, Taris, Kompier, Houtman, 

& Bongers, 2003; Hausser, et al., 2010; van der Doef & Maes, 1998, 1999). For example, in their review 

with regard to physical health complaints, van der Doef and Maes’s (1998) indicate that 30 out of 60 

studies found evidence for the strain hypotheses, however only 4 out of 18 studies found evidence for 

the buffer hypothesis of the JDC Model. With regard to the JDCS Model, 6 out of 15 studies found 

evidence in favor of the iso-strain hypotheses and 3 out of 5 studies successfully found evidence in favor 

of the buffer hypotheses (van der Doef & Maes, 1998). A second review regarding psychological well-

being, van der Doef & Maes’s (1999) also indicate that it is for both the JDC as the JDCS Model, 

worthwhile to differentiate between the buffer and (iso-) strain hypotheses. Moreover, similar to these 

findings, in a more recent review Hausser et al. (2010) found that evidence for the buffer hypotheses is 

still very weak. Taris (2006) even refers to the buffer hypothesis as a ‘zombie theory’; a theory that 

keeps on haunting occupational stress research, while it has died from lack of empirical evidence ages 

ago. 

Several researchers have attempted to find explanations for the mixed results. For example, the nature 

and size of the sample is recognized as an important factor with regard to the outcomes of the study (de 

Jonge & Kompier, 1997), overall, in case of a large enough sample size, additive effects of job demands, 

decision latitude and social support are consistently found (Hausser, et al., 2010), however, with regard 

to  the buffer hypotheses, studies even with large enough sample sizes showed lack of empirical 

evidence (de Jonge & Kompier, 1997; Hausser, et al., 2010; van der Doef & Maes, 1999). Another 

possible reason for finding lack of evidence is the fact that Karasek defined job demands and job control 

too broadly (de Jonge & Kompier, 1997; van der Doef & Maes, 1998, 1999).  

De Lange et al. (2003) suggested that lack of empirical evidence in favor of the JDC /JDCS Model might 
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be due to methodologically weak studies, rather than theoretical flaw. The majority of the studies in 

preceding review regard cross-sectional studies, which do not allow for examining reversed or reciprocal 

causal relations. Howver, in contradiction to their hypotheses, de Lange and colleagues concluded that 

high quality longitudinal studies do not provide stronger support for the JDC /JDCS Model.  

According to Hausser et al. (2010), lack of evidence for the JDC /JDCS Model depends on whether or not 

job demands and job control are based on qualitative identical JDC/ JDCS dimensions (i.e. cognitive 

emotional or physical. 

Although many researchers have investigated the JDC /JDCS Model in regard to adverse health effects, 

the active learning hypothesis has received much less attention. The active learning hypotheses 

proposes that active learning will occur when job demands are high, but not overwhelming, and decision 

latitude is also high (Karasek, 1998). This will trigger work motivation and thus challenge the worker to 

acquire new skills (Karasek & Theorell, 1990). Taris and Kompier (2004) provided a review of (only) 18 

studies, that were responsible for a total of 30 tests of the JDC /JDCS Model in relation to active learning 

behavior measures, such as work motivation, job satisfaction and commitment. A total of 19 out of 30 

studies found significant associations between job demands, decision latitude and active learning 

measures. Interestingly, the remaining 11 studies usually only revealed a significant association between 

decision latitude and outcome variable, while no significant associations were found with job demands. 

These finding thus suggest that high job control is associated with active learning behavior. Taris and 

Kompier however state that although the majority of the studies seem to confirm the hypotheses, it is 

still too early to draw definite conclusions. Most studies were cross-sectional of nature, and the only 

two longitudinal studies in the review revealed mixed results. Taris and Kompier argue that more 

longitudinal studies are necessary to be able to draw valid conclusions regarding the active learning 

hypothesis. More recently, in a large cross-sectional study among 2212 young workers in their first job, 

supportive evidence was found for both the strain hypotheses as the active learning hypotheses (de 

Witte, Verhofstadt, & Omey, 2007).  In line with the JDC /JDCS hypotheses, the greatest increase in skill 

was found in active jobs, while high strain jobs resulted in the highest job dissatisfaction.   

2.2. Buffering High Job Demands; Job Rewards 

Another approach to the issue of adverse health effects due to high job demands that gained popularity 

in the nineties is the Effort Reward Imbalance (ERI) Model (Siegrist, 1996, 1998). Whereas the JDCS 

Model utilizes job resources to combat the negative effect of high job demands, the ERI Model takes 
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another approach: occupational rewards. From a medical sociological point of view, Siegrist proposes a 

reciprocal relationship between effort and occupational rewards.  

The ERI Model is based on several sociological understandings of how and why individuals (employees) 

do as they do. According to Siegrist, employee well-being is based on three functions of personal self-

regulation; self-efficacy (i.e. the need to perform to ones full potential), self-esteem (i.e. recognition) 

and self-integration (i.e. belonging to a specific group). Individuals have the need to fulfill these self-

regulatory needs, and that the work environment offers the platform to do so (Siegrist, 1998). Also, 

Siegrist stresses that all social contracts, including at the work environment, are based on the reciprocity 

principle. Individuals need a fair balance between the costs invested in cooperative activities and the 

gains they receive in return (Siegrist, 2002). The well-being of the worker will be impaired when there is 

a prolonged imbalance of effort and rewards. More specifically, the ERI Model predicts that workers 

who are faced with high job demands and / or obligations (i.e. work that requires a lot of effort) and 

receive low rewards will experience negative emotions (the extrinsic ERI hypothesis) (Siegrist, 

1996).These negative emotions will in time result in adverse health. Originally, the ERI Model aimed at 

the prediction of specific adverse health outcomes; cardiovascular disease, but was later also applied to 

other psychological and behavioural outcomes (c.f. (van Vegchel, de Jonge, Bosma, & Schaufeli, 2005)). 

Occupational rewards can be of one of three categories; monetary (salary), esteem (by for example co-

workers, leaders or customers) and status control (job security / career opportunities). These 

occupational rewards can be distributed by the employer (for example salary), but also by the work 

environment (for example esteem from co-workers, or by society at large (for example a high status 

job).  Later, Siegrist added an individual component to the ERI Model; overcommitment. In detail; 

workers with a high need for approval and workers who display job-related overcommitment, will have 

the highest risk of poor health (i.e. the intrinsic hypothesis) (Siegrist, 1998). In addition, workers who 

report both extrinsic effort reward imbalance and display a high level of overcommitment, have the 

highest risk of poor health (i.e. the interaction hypothesis) (Siegrist, 1998).  

A large number of studies regarding the three main hypotheses of the ERI Model have been performed, 

producing better results for some hypotheses than for others. The extrinsic hypothesis (i.e. an 

imbalance due to high effort and low rewards will results in adverse health effects) received more 

empirical support than the intrinsic hypothesis (employees that display a high level of overcommitment 

will have a higher risk of adverse health effects) and the interaction hypothesis (i.e. the worst adverse 

health effects are found when employees display high levels of overcommitment and report ERI) 
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(Tsutsumi & Kawakami, 2004; van Vegchel, et al., 2005). More specifically, although steady evidence is 

found with regard to the extrinsic hypothesis, the evidence for the intrinsic and interaction hypotheses 

however, remains weak (for reviews see Tsutsumi & Kawakami, 2004a; van Vegchel, et al., 2005). For 

example van Vegchel and colleagues found in their review of 45 empirical studies, although the ERI 

Model originally was developed for the prediction of adverse physical health effects, none of the studies 

regarding physical health effects provided evidence for the interaction hypothesis, 52.9% of the studies 

found evidence for the intrinsic hypothesis, 88.9% of the studies found evidence for the extrinsic 

hypothesis (van Vegchel, et al., 2005). These findings suggest that an effort reward imbalance is indeed 

related to adverse health effects, and that high levels of overcommitment are indeed associated to 

impaired health. The lack of evidence in favour of the interaction hypotheses however can suggest that 

the hypothesis is invalid, however the hypothesis is significantly less addressed by researcher than the 

other hypotheses.  Therefore, van Vegchel et al. (2005) indicate that no strong conclusions can be drawn 

with respect to the validity of this hypothesis.  

Several researchers have compared the predictive power of the JDC /JDCS Model and ERI Model in 

association with adverse health effects (Bosma, et al., 1998; de Jonge, et al., 2000; Li, et al., 2006; A. 

Ostry, et al., 2003; A. S. Ostry, et al., 2004). Most studies revealed that the ERI Model (or at least the 

extrinsic hypotheses) might be more powerful in predicting various adverse health outcomes. For 

example, a study among 522 physicians in a Chinese hospital revealed that the ERI Model was a better 

predictor for adverse health effects than job strain (i.e. high job demands in combination with low 

decision latitude and social support) (Li, et al., 2006). Interestingly, this study found that men reported 

high job control, whereas women reported high job rewards, and that job control was a good predictor 

for mental health for men, while job rewards was the better predictor for women’s mental health. This 

is in line with Bosma et al. (1998), who also found that women reported high ERI than men in an 

identical working environment. Moreover, several studies comparing the predictive power of the ERI 

Model and the JDC /JDCS Model in human service jobs found the ERI Model to be the stronger predictor 

of adverse health effects (A. Ostry, et al., 2003; A. S. Ostry, et al., 2004). Li et al. (2006) suggest that the 

fact that the ERI Model showed better predictive power in this study than job strain may be due to the 

fact that most studies were performed among human service workers. Workers in service professions, 

such as healthcare, particularly have to deal with person-based interactions. On the other hand, a study 

comparing the ERI Model and the JDCS Model among 190 employees of a Japanese plant who faced job 

loss due to downsizing, revealed that assembly-line workers reported higher levels of job strain, while 

workers with indirect supportive tasks reported higher levels or ERI (Tsutsumi, Kayaba, Theorell, & 
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Siegrist, 2001). Moreover, results revealed that both ERI and low job control are directly related to 

depression symptoms. These findings suggest that one model is not so much better than the other 

model, but that both models identify different aspects of stressful job conditions and thus are not 

competitive models, but complementary models. 

2.3. A brand new day; Demand Induced Strain Compensation (DISC) Model 

Considerable amount of research has been done to investigate the relations between job demands, job 

resources or job rewards and occupational stress and / or employee well-being, however, still little is 

known about specific resources for human service workers such as healthcare providers (Dollard, et al., 

2003). To fill this gap in the literature, de Jonge and Dormann (2003) introduced the Demand Induced 

Strain Compensation (DISC) Model. De Jonge and Dormann expanded both Karasek’s and Siegrist’s line 

of thinking and converted it into a more specific, comprehensible model. The DISC Model is gaining 

popularity, and for good reasons, since several studies have shown steady and promising results (cf. (de 

Jonge, Le Blanc, Peeters, & Noordam, 2008; van de Ven, Vlerick, & de Jonge, 2008). Due to the fact that 

the DISC Model is in its early years, there are still areas of its framework left undiscovered, making the 

model an interesting topic to investigate.  

Similar to the JDC / JDCS Model, the DISC Model proposes the moderating effect of job resources on the 

relations between job demands and adverse health effects. Moreover, the DISC Model proposes that a 

balance between job demands and job resources will induce employee well-being and performance (de 

Jonge & Dormann, 2003).  

Interaction models such as the JDC/ JDCS Model have received at best mixed support (Hausser, et al., 

2010; van der Doef & Maes, 1999). De Jonge and Dormann (2006) stress that an important reason why 

researchers fail to find moderating effects, is the fact that job demands and job resources are regarded 

as global one-dimensional constructs. This undermines the differential impact of the specific 

components that underlie the construct job demands and job resources. In line with Hockey (2000), the 

DISC Model emphasises the multidimensionality of concepts, subdividing both job demands as job 

resources (as well as strain and well-being outcomes) into three categories based on their primary 

content; cognitive, emotional or physical (de Jonge & Dormann, 2003, 2006).  

Cognitive job demands refer to job demands that primarily involve brain processes involved in 

information processing and cognitive job resources refer to cognitive-informational assets in the work 

environment that assist the worker in fulfilling a job demand. An example of a cognitive job demand is 

making difficult decisions concerning patients, and a cognitive resource can be a handbook or a 
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colleague providing information.  Emotional job demands refer to the effort needed to handle job 

induced emotions (van den Tooren & de Jonge, 2008), or the effort needed to display organisational 

desired emotions during interpersonal interactions (de Jonge et al., 2008); for example having to deal 

with a dying patient or handle an argument with a co-worker.  Similar, emotional job resources are 

assets in the work environment that have a primary emotional component, for example a co-worker 

providing sympathy or grief counselling. Finally physical job demands refer to tasks that associate with 

the musculoskeletal system, for example lifting a patient or taking a particular posture. Ergonomic aids 

or a co-worker helping to lift a heavy object are examples of physical job resources (de Jonge & 

Dormann, 2003).   

The asset that sets the DISC Model apart from other job demand resource models is the triple match 

principle (TMP)(de Jonge, Dormann, et al., 2008). Given the fact that job demands, job resources, strain 

and employee well-being are multidimensional constructs, the TMP proposes that the greatest 

likelihood of finding an interactive effect of job demands and job resources is when job demands, job 

resources and the outcome variable (strain of employee well-being)  are of similar content (i.e. 

cognitive, emotional, or physical) (Chrisopoulos, Dollard, Winefield, & Dormann, 2010; de Jonge & 

Dormann, 2006). The TMP is based on functional homeostatic regulation processes at work that allow 

the worker to maintain critical parameters within a bounded range (de Jonge & Dormann, 2006). It 

involves self-regulation processes in order to cope with stress due to a work induced psychological 

imbalance. More specifically, de Jonge and Dormann propose that when a worker experiences an 

internal imbalance due to a particular job demands, he or she will first try to deal with a job demand 

deploying internal resources. In line with Hobfoll (1989, 2002), de Jonge and Dormann argue that when 

internal resources prove to be insufficient or depleted, matching external job resources are addressed, 

and eventually if necessary, non-matching job resources. In line with Cohen and Wills (1985), de Jonge 

and Dormann refer to a double match where job demand and job resource match but strain does not, as 

a double match of the common kind, and in line with Frese (1999), a double match of the extended kind 

is the kind of match where the outcome variable matches with the job demand or job resource. 

  

In addition to the multidimensionality of concepts and the TMP, the DISC Model withholds two more 

principles; the compensation and balance principles. The compensation principle proposes that adverse 

health effects induced by high job demands can best be compensated for by availability or utilization of 

matching job resources (Daniels & de Jonge, 2010; de Jonge & Dormann, 2003, 2006). In line with Frese 
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(1989) de Jonge and Dormann (2003;2006) argue that a job resource not necessarily needs to be utilized 

to compensate for the high job demand, the presence of the job resource alone can be enough. The 

compensation principle can be explained by Higgings’ (1997; 2000) regulatory focus theory, which 

assumes that employees act to satisfy two fundamental needs; (1) survival needs and (2) nurturance 

needs. The compensation principle addresses survival needs. In order to prevent adverse health effects, 

the employee will address matching job resources (as addressed in the TMP section), to compensate for 

the adverse affects of high job demands (de Jonge et al., 2008).  

 The counter part of the compensation principle is the balance principle that aims at employee well-

being and performance. This principle proposes that a well-balanced mixture of high job demands and 

high (matching) job resources provide the best platform for employee well-being and performance (de 

Jonge & Dormann, 2003, 2006). Where the compensation principle has to do with survival needs, has 

the balance principle to with the second need from the regulatory focus theory (Higgings, 1997; 2000); 

nurturance needs (de Jonge et al., 2008). Nurturance needs are ‘investments’ in promoting ones skills, 

learning and well-being. A combination of challenging job demands and matching, appropriate job 

resources allow the employee to invest in his or her well-being and develop to full potential.  

De Jonge et al. (2008) presented and overview of empirical evidence for the DISC assumption, found in 

studies from 2003 to 2006, which are displayed in the upper part of Table 15, found in Appendix A. The 

lower part of the table contains evidence for the DISC assumptions from studies conducted from 2008 

up to 2010. The lower part of the table only contains published work; unpublished (master-) theses were 

left out of scope (for a more extensive discussion of the table see (Steba 2010)). 

Overall, the majority of the studies have found empirical evidence supporting the DISC Model. A total of 

thirteen out of sixteen studies reported in Table 15, found a significant triple match (81.2%). Moreover, 

all five additional studies since the overview of 2006, found evidence in favour of the TMP. Four out of 

five additional studies concerned a cross sectional study, and one study was a longitudinal test of the 

TMP.   

Traditionally the DISC Model was especially designed for use in healthcare organisations (human service 

jobs). In line with this, the majority of the studies regarding the DISC Model are performed in a 

healthcare setting, as can be seen in table 14. However, recently two studies, a cross sectional (van de 

Ven, et al., 2008), and a longitudinal (Chrisopoulos, et al., 2010), made contributions to the 

generalizability of the DISC Model by applying it outside the healthcare sector. The results of the study 

showed a triple match in which high cognitive job demands in combination with high cognitive job 
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resources related to higher professional efficacy (i.e. hardly or never doubting ones efficacy to do ones 

job (Schaufeli & Dierendonck, 2000)) among informatics, providing evidence for the validity of the TMP 

outside the human service sector.  

Chrisopoulos et al. (2010) also lifted the TMP out of the healthcare scope and applied the TMP to a 

longitudinal sample of Australian police officers. In line with the DISC balance principle, a triple match 

was found in which high cognitive job resources moderated the association between high cognitive job 

demands and reduced professional efficacy. Moreover, in line with Warr’s Vitamin Model (1987) 

Chrisopoulos et al. also found that too many job resources could have a negative effect on the well-

being when job demands were low. Where in preceding studies on samples of healthcare providers (de 

Jonge & Dormann, 2006; de Jonge, Le Blanc, et al., 2008) emotional job resources proved to be 

important stress buffers, played their cognitive counterpart a leading role in this study, suggesting that 

the type of buffer needed is indeed dependent on the type of work.  

With regard to the healthcare sector, two cross-sectional studies were performed, which revealed triple 

matches on both strain outcomes (i.e. emotional exhaustion and physical complaints) and a well-being 

outcome; work motivation (de Jonge, Le Blanc, et al., 2008; van den Tooren & de Jonge, 2008).  

The first study particularly aimed at the moderation of specific emotional job demands by matching and 

non matching job resources (de Jonge, Le Blanc, et al., 2008). This study revealed a theoretical valid (i.e. 

in the hypothesised direction) interaction effect with general emotional job demands, emotional job 

resources and emotional exhaustion (triple match).  Also, stronger work motivation was found to be 

related to high emotional patient related job demands and high job resources. In addition one matching 

interaction was found in which emotional job resources moderated the relation between high emotional 

patient related job demands and employee creativity, and one non matching interaction where 

cognitive job resources moderated the association between general emotional demands and work 

motivation.  

The second study aimed at investigating the functionality of different kinds of job resources for 

managing job stress particular for nurses (van den Tooren & de Jonge, 2008). A theory-valid triple match 

with physical complaints was found in this study, and two double matches with emotional exhaustion, 

suggesting that emotional and physical job resources are important stress buffers for service jobs. 

However this study did not find any significant results regarding performance outcome active learning, 

leaving the authors questioning whether or not the DISC Model is more of a job stress model than a 

learning model, at least for nursing.   
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In conclusion, all additional studies since the review of 2008 (de Jonge, Dormann, et al., 2008) have 

found evidence in favour of the TMP. Studies performed in a healthcare setting mostly stressed the 

importance of emotional job resources, where the studies outside the healthcare setting (i.e. 

informatics and police officers) revealed triple matches at the cognitive level. These findings underpin 

that job demands vary for different occupational stressors and thus require specific job resources to 

buffer adverse health effects and promote employee well-being and performance.  

2.4. Comparing three job stress models  

The table below summarizes the similarities and differences of the JDC / JDCS Model, the DISC Model 

and the ERI Model. For a more elaborate discussion of this topic in the table see the preceding literature 

review (Steba, 2010). 

 Despite the fact that several studies comparing the JDC /JDCS Model to the ERI Model revealed that the 

ERI Model is somewhat more powerful in predicting adverse health effects, positioned de Jonge and 

Dormann the DISC Model closer to the JDCS Model than to the ERI Model, as can be seen in the previous 

section (Bosma, et al., 1998; de Jonge, et al., 2000; A. Ostry, et al., 2003). However there are several 

arguments in favour of positioning the DISC Model closer to the JDC /JDCS Model. Firstly, the ERI Model 

is a rather narrow focussed model, emphasising only on the prediction of the adverse health effects, 

where the JDC /JDCS Model aims at predicting both adverse health effects, as well as employee well-

being and performance outcomes (Karasek, 1979; Karasek & Theorell, 1990; Siegrist, 1996, 2002). This 

broad focus makes the JDC /JDCS Model an interesting model for occupational stress researchers. It 

allows for ‘killing two birds with one stone’; on the one hand buffering adverse health effects due to 

high job demands and on the other inducing employee well-being and performance. Moreover, 

environmental approach of the JDC /JDCS Model, addressing the workplace characteristics that can be 

controlled and adapted; job demands and job resources, rather than the appraisal of individual workers, 

allows for easier translation in practical implication to improve the work environment.  

Two possible explanations for finding lack of evidence for the JDC/ JDCS Model are the fact that Karasek 

defined job demands and job control too broadly (de Jonge & Kompier, 1997; van der Doef & Maes, 

1998, 1999), and the fact that job demands, decision latitude and social support are not based on 

qualitative identical dimensions (i.e. cognitive, emotional or physical) (Hausser, et al., 2010). The DISC 

Model tackles both arguments. Not only are both job demands and job resources specified in more 

detail, the TMP proposes that the best predictive results can be found when job demand, job resources 

and outcome variable are of identical content (de Jonge & Dormann, 2003, 2006). So far the DISC Model 
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has show good predictive power, as can be seen in table 1, the majority of the studies found significant 

interaction effects. Especially with regard to the prediction of adverse health effects the DISC Model 

proved to be a valid model, however with regard to the prediction of employee well-being and 

performance, slightly less interactions with job demands and job resources were found; only 8 out of 21 

studies (38.1%) revealed a significant interactions. 

Table 2 Summary of main characteristics of JDC / JDCS Model, DISC Model and ERI Model 

Topic  JDC / JDCS Model DISC Model ERI Model 

Origin Job redesign  

(sociology) 

Job redesign 

(occupational psychology) 

Medical sociology  

Paradigm Environmental / situational Environmental / situational Psychological / transactional 

Job characteristics Job Demands, Job Control, 

Social Support 

Job Demands, Job Resources Effort, Rewards 

Individual 

characteristics 

- - Overcommitment 

Mechanism  Stress Compensation and 

balance 

Stress compensation and 

balance 

Matching job demand & Job 

resources (TMP) 

Reciprocity of effort and 

rewards 

Outcomes Strain and Active learning 

behaviour 

Strain and Well-being / 

Performance 

 Adverse health effects  

 

Measure JCQ DISQ ERI-Q 

Analytical Strategy Additive or multiplicative 

interaction (hypothesis 

dependent)  

Multiplicative Interaction Additive or multiplicative 

interaction (hypothesis 

dependent) 

Hypotheses High Demands & Low Control 

& Low Social support � 

strain  

High Demands & High Control 

& High Social support � 

Active Learning 

 

High Demand & Low 

Resources� Strain 

High Demand & High 

Resources � Well-being & 

Performance 

 

High Effort & Low Reward 

(ERI) � strain 

High overcommitment � 

strain 

ERI & overcommitment � 

most strain 

2.5. Why should job rewards be included into the DISC Model? 

The DISC Model already displayed strong predictive validity, especially with regard to adverse health 

effects (de Jonge, Dormann, et al., 2008; Steba, 2010), so why should job rewards be included? Semmer 

et al. (1996) argue that many factors influence occupational stress and that one particular stressor or 

buffer can only account for a limited part of the explained variance. In other words, a model needs a 
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broad array of well structured components to be successful in predicting occupational stress. 

Interestingly, several researchers, among who Siegrist, argue that the ERI Model and the JDC/S Model 

are complementary models, due to the fact that both models address a different aspect of the working 

environment (Siegrist, 2002; Siegrist & Klein, 1990; Siegrist, et al., 2010; Tsutsumi, et al., 2001). Recent 

work for example, revealed that most occupational stress was experienced by workers who reported 

both ERI and a high strain job (Klein, Frie, Blum, Siegrist, & dem Knesebeck, 2010). The DISC Model 

already addresses a broader range of specific job demands and job resources than the JDC/S Model, 

making the DISC Model a model with more potential (de Jonge & Dormann, 2003; de Jonge, Dormann, 

et al., 2008). However, the DISC Model only emphasizes on occupational stress and employee well-being 

and performance based on proximal job characteristics, where job rewards capitalize on employee 

behaviour and labour market conditions which relate to distal job conditions (Klein, et al., 2010), an area 

left untouched by the DISC Model. This suggests that the inclusion of job rewards can contribute to the 

predictive power of the DISC Model.  

Hypothesis 1:  The inclusion of rewards into the DISC Model will increase the predictive power of the 

DISC Model.  

However, in order to successfully add to the DISC Model, the concept job rewards need to fit the DISC 

philosophy.  

2.6. Could job rewards be categorized as job resources? 

Several job stress researchers classify occupational rewards as specific job resources (Demerouti & 

Bakker, 2007; Hobfoll, 2002). However within the DISC Model the concept of job resources does not 

incorporate job rewards.  Hobfoll (1989, 2002) conceptualizes resources broadly as ‘entities that are 

either centrally valued in their own right (e.g., self-esteem, health, inner peace, a safe living 

environment or close attachments) or act as means to obtain centrally valued end (e.g., money, social 

support and credit)’. More specifically, Hobfoll argues that resources can have different forms; internal 

or external, distal and proximal to the self and can be culturally or biologically determined.  In addition 

he argues that a resource that has been found valuable to many individuals in a broad array of 

situations, does not necessarily have to be a resource for every individual in every situation (Hobfoll, 

2002). In this regard, job rewards can indeed be classified as job resources. Siegrist (1996) discriminates 

three types of job rewards; money, esteem and status control (i.e. job security and promotion 

prospects), all three are ‘means to obtain centrally valued assets’. Both job rewards in monetary terms, 

as in terms of status control, offer the worker means to obtain centrally valued means such as a safe 
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living environment. Moreover getting esteemed by co-worker or superiors may boost the workers self-

esteem of self-efficacy. However, Hobfoll’s definition is rather broad and the success of the DISC Model 

lies in its specificity. In line with Hobfoll (1989), Demerouti and colleagues (Demerouti & Bakker, 2007; 

Demerouti, et al., 2000) offer a more specific definition of resources in the job environment (i.e. job 

resources). They define job resources as working conditions that potentially evoke stress reactions when 

they are lacking. This is in line with Siegrist, who argues that  inadequate compensation for high efforts 

in terms of occupational rewards, such as salary and promotion prospects is a serious stressor for 

healthcare providers (Siegrist, 1999). Also in this regard, job rewards seem to fit the classification as job 

resource. For example, if a worker lacks money (i.e. monetary job reward) he or she might be obscured 

from obtaining basic needs such as food or a safe living environment. This is a potential stressful 

situation for a worker. Job insecurity, might also threaten the steady flow of income as addressed above, 

and lack of esteem by co-workers might negatively influence the workers self image.   

However, de Jonge and Dormann (2003) employ a closely related, but slightly different definition of job 

resources. They refer to job resources as ‘external energetic reservoirs that exist in the work 

environment which the worker can address when dealing with a job demand’ (de Jonge & Dormann, 

2003, 2006). In the light of this definition, job rewards cannot be classified as job resources. De Jonge 

and Dormann (2003) make a clear distinction between job demands and job resources, job demands 

and job resources are separate concepts that do not have an overlap in terms of their function. (High) 

job demands are stressors, where job resources function as stress buffers, not stressors, not even when 

they are insufficient or lacking. Job rewards have ‘hybrid’ function; they can act as a stressor when they 

are lacking or low (Demerouti, et al., 2000; Siegrist, 1999), but function as a resource when they are high 

(Demerouti & Bakker, 2007; Klein, et al., 2010), as can be seen in Figure 2. 

In addition, job rewards and job resources are obtained on a different manner. Where job resources 

proximal assets in the work environment that can be addressed by the worker when his or her internal 

resources prove insufficient (de Jonge, et al., 2008), are job rewards earned or granted to the employee 

for his or her work. In other words, an employee can ask a co-worker to help him lift a heavy patient, 

while a worker cannot ask for a higher salary every time he encounters a particular job demand.  

So with regard to sub-question 2a, whether job rewards are job resources the answer is both yes and 

no. In line with Demerouti and Hobfoll, job rewards can be classified a job resources, however due to it 

hybrid nature, it does not fit the definition of job resources within the DISC Model. Within the DISC 

Model, job resources cannot function as a stressor(de Jonge & Dormann, 2003). Therefore in order to be 
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able to incorporate job rewards into the DISC Model, job rewards have to be classified as an 

independent entity.  

 

 

Figure 2 Position and function of Job Demands, Job Resources and Job rewards 

 

2.7. How could job rewards fit within the DISC Model?  

The DISC Model proposes functional homeostatic regulation processes at work that allow the worker to 

maintain critical parameters within a bounded range (de Jonge & Dormann, 2006). It involves self-

regulation processes in order to cope with stress due to a work induced psychological imbalance. More 

specifically, de Jonge and Dormann propose that when a worker experiences an internal imbalance due 

to a particular job demands, he or she will first try to deal with a job demand deploying internal 

resources. In line with Hobfoll (1989, 2002), de Jonge and Dormann argue that when internal resources 

prove to be insufficient or depleted, matching external job resources are addressed, and eventually if 

necessary, non-matching job resources. The ERI Model is also based on self regulation processes, but on 

a different level than within the DISC Model. Siegrist (1996) argues that a job demand requires a certain 

amount of effort to deal with. Based on reciprocity, for the effort, the worker needs to be rewarded, if 

not an imbalance will occur. According to Siegrist it is not the actual job demand that evokes a stress 
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reaction, instead it is the imbalance between the effort delivered and rewards received. Hobfoll (2002) 

argues that resource-based psychological stress models, such as the DISC Model, do not deny the self, 

and thus should not be positioned as a polar opposite to the psychological paradigm. In other words, 

although an environmental model as the DISC Model does not address the appraisal of a stressor, it 

does not deny its existence.  In line with Siegrist and collegues, (Siegrist, 2002; Siegrist & Klein, 1990; 

Siegrist, et al., 2010; Tsutsumi, et al., 2001) job rewards can extend the DISC Model since it addresses 

another aspect of the self regulation processes the DISC Model proposes. As proposed by the ERI Model, 

job rewards can address the appraisal of a job demand which underlies the homeostatic regulation 

processes that are proposed by the DISC Model. 

Job resources (and job rewards) as defined by Hobfoll (1989, 2002), Demerouti et al. (2000) and Siegrist 

(1996) relate more closely to Lazarus and Folkman’s theory of cognitive appraisal (Lazarus & Folkman, 

1984). In their view, job resources relate to the appraisal and coping of a job stressor. Although de Jonge 

and Dormann recognize that some sort of appraisal and coping process underlies the relation between 

job demand and strain, the DISC Model does not emphasize on that part. Instead, de Jonge and 

Dormann regard job resources as somewhat more ‘tangible’ (as a matter of speak, social support for 

example is an intangible concept) proximal assets that the worker can address in the working 

environment when dealing with a stressor. Job rewards however cannot be deployed as assets to 

actually combat a stressor, rather they influence the (primary) appraisal of the stressor. In contradiction 

to job resources, do job rewards have an affect the employee outside of the work environment. For 

example, when a worker earns less than he monthly needs to pay the bills, his survival needs (Higgings, 

1997) are compromised, inducing stress on the employee. Moreover, in line with Herzberg’s ‘Motivator 

– Hygiene Theory’ (Herzberg, 1959, 1966), job resources could be regarded as ‘motivators’, while job 

rewards can be regarded a ‘hygiene’. Herzberg argues that motivators are aspects intrinsic to the job 

itself, that will increase motivation and satisfaction. Thus appropriate job resources in combination with 

challenging job demands allow the worker to experience an achievement, which will satisfy the worker; 

a motivator. Hygienes on the other hand are dissatisfying, non job content related experiences, such as 

salary. Removing or improving these hygienes, will not result in a state of satisfaction, but in a neutral 

state. So if a worker is paid enough to satisfy his survival needs, he will not be extra happy when he is 

paid more, while when his salary is too low, he will be dissatisfied. Based on this theory, job resources 

and job rewards address different processes, and are thus separate moderators. Moreover, they do no 

exclude one another, but are supplementary.  
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2.8. How could job rewards be implemented into the DISC Model?  

As identified in the first paragraph of this section, can job rewards function both as a stressor and as a 

stress buffer, and are thus to be regard as an independent entity with the DISC Model.  

The key principle of the DISC Model is the ‘triple match principle’ that proposes that the greatest 

likelihood of finding a significant association between job demand, job resource and outcome variable is 

when all three components are of identical content (i.e. cognitive, emotional or physical). Theoretically, 

Siegrist (1996) deployed a similar distinction of the term job rewards. He proposed that job rewards can 

be one of three categories; monetary (salary), esteem (by co-workers, superiors or customers) and 

status control (job security / career opportunities). Status control could be seen as a reward of cognitive 

content, while esteem is of emotional content and salary is a physical job reward.  Several studies have 

shown the importance of distinction job rewards on bases of the primary content, as different types of 

rewards serve different stress buffering functions. Statistically, the deployment of three factors 

displayed a better model fit than when all job rewards items loaded on a single latent variable (Hanson, 

Vrijkotte, Plomp, & Godaert, 2000; van Vegchel, de Jonge, Bakker, & Schaufeli, 2002). Where career 

opportunities appeared to be important to blue collar workers (Siegrist & Klein, 1990), esteem seemed 

to be more important to middle-managers (Siegrist, Peter, Cremer, & Seidel, 1997). In addition, a recent 

study indicated that physicians who reported higher levels of job insecurity, also reported higher levels 

of occupational stress, suggesting that for physicians, status control is an important job reward (Siegrist, 

et al., 2010). Moreover, with regard to healthcare providers, emotional job rewards (esteem) might be 

more important, since social interaction is a major part of the daily job demands (Demerouti, et al., 

2000; van den Tooren & de Jonge, 2008). In this regard cognitive job rewards might be more important 

to employees in a highly cognitive demanding job; worrying about job security might obscure the 

workers’ ability to fully focus on cognitively demanding tasks (Siegrist, et al., 2010). Also a worker might 

be more willing to perform a physically demanding task when he or she is paid well. Therefore in line 

with the triple match principle, the best results are expected to be found when job demands, job 

resource, job rewards and outcome variable are of identical primary content. Job rewards are 

hypothesized to function as a stressor when they are lacking, but function as a job resource when they 

are high (of sufficient) therefore a interactive relationship with both job demands, job resources, job 

rewards and outcome variable is hypothesized. In line with the TMP, the best results are expected when 

job rewards is based on qualitatively identical processes. Resulting in the following hypotheses:  
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Hypothesis 2:  Cognitive job resources and cognitive job rewards moderate the relation between 

cognitive job demands and cognitive employee outcomes (three-way interaction) 

Hypothesis 3:  Emotional job resources and emotional job rewards moderate the relation between 

emotional job demands and emotional employee outcomes (three-way interaction).  

Hypothesis 4:  Physical job resources and physical job rewards moderate the relation between physical 

job demands and physical health complaints (three-way interaction).  

This study will investigate concentration problems as adverse cognitive, employee outcome, emotional 

strain will be represented by emotional exhaustion and physical health complaints will be measured in 

terms of back neck and shoulder complaints.  

In addition to adverse health effects, aims the DISC Model also at predicting employee well-being and 

performance outcomes (de Jonge & Dormann, 2003). The ERI Model however, does not predict positive 

employee outcomes. Job rewards however, are widely accepted factors in extrinsic motivation theories 

(Mitchell & Daniels, 2002). With regard to motivation research theories, two categories can be 

recognised. On the one hand environmental or job design research, and on the other hand social 

context research. The DISC Model, in this regard, emphasizes on environmental aspects or job design, 

while job rewards are classified as the social context factors (Mitchell & Daniels, 2002). As was the case 

with predicting adverse health effects, job rewards also address a different aspect of the work 

environment with regard to the prediction of employee well-being and performance outcomes, and are 

thus expected to add to the predictive power of the DISC Model. Moreover, in line with the balance 

principle, which proposes that a well-balance mixture of high job demands and high (matching) job 

resources provide the best platform for employee well-being and performance (de Jonge & Dormann, 

2003, 2006), job rewards are hypothesized to positively contribute to employee well-being and 

performance outcomes. As explained in the previous section, address job rewards the survival needs, as 

proposed in the regulatory focus theory (Higgings, 1997; 2000). Once these needs are satisfied, the 

employee can address higher order needs; nurturance needs (de Jonge et al., 2008). Nurturance needs 

are ‘investments’ in promoting ones skills, learning and well-being. A combination of challenging job 

demands and matching, appropriate job resources and sufficient job rewards allows the employee to 

invest in his or her well-being and develop to full potential. Based on a rational identical to matches with 

regard to adverse health effects, the highest likelihood of finding a matching interaction is expected 

when job demands, job resources, job rewards and employee well-being and performance outcome are 

of identical primary content. Thus, the highest cognitive employee well-being and performance will be 
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found when cognitive job demands, cognitive job resources and cognitive job rewards are high, the 

highest emotional employee well-being and performance will be found when emotional job demands, 

emotional job resources and emotional job rewards are high and he highest physical employee well-

being and performance will be found when emotional job demands, emotional job resources and 

emotional job rewards are high. However in this study three employee well-being and performance 

outcomes are measured: employee creativity, work motivation and job satisfaction resulting in the 

following hypotheses:  

Hypothesis 5:  The highest employee creativity will be found when cognitive job demands, cognitive 

job resources and cognitive job rewards are high 

Hypothesis 6:  The highest work motivation will be found when emotional job demands, emotional job 

resources and emotional job rewards are high 

Hypothesis 7:  The highest job satisfaction will be found when emotional job demands, emotional job 

resources and emotional job rewards are high 
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3. Method 

3.1. Research Design and Participants 

Cross sectional surveys were distributed among 478 employees of selected departments of two separate 

nursing homes for the elderly in the Southern and Western area of the Netherlands. Both nursing homes 

participate in a longitudinal research ‘Werk & Werkbeleving’ [Job and Job perception]. For the 

longitudinal research, two departments in each nursing home served as intervention departments and 

two departments functioned as control group. The interventions are assumed not to affect this study 

and therefore all departments are regarded as one group.  All employees working in the departments 

were invited to participate on voluntary bases. Employees fulfilled different functions in the 

organization (hostess, nurse’s aid (different levels), nutritionist’s assistant, nurse, coordinator and 

department manager). 

The questionnaires were sent to the employee’s home address and were returned by mail in a sealed 

envelope. Every questionnaire had a unique code in order to be able to trace back a questionnaire to a 

specific employee. The codes were only known to the researchers and the results of the questionnaires 

were handled confidentially.  

In total 478 questionnaires were distributed from which 184 were returned, setting the total response 

rate at 38.5%. The southern nursing home displayed a higher response rate than the western nursing 

home. In the southern nursing home 104 questionnaires were distributed and 73 were returned 

(response rate 70.2%), where in the western nursing home 111 questionnaires were returned from the 

374 that were distributed (response rate of 29.7%). Eight employees lost their version of the 

questionnaire and were handed a blank version. Unfortunately these questionnaires were not coded 

and could not be traced back to an individual employee. The questionnaires without a code were 

excluded from the dataset of the longitudinal research, but were included in this analysis, since no 

individual measures are included in this study, including the 8 additional surveys increased the sample 

size with 4.5% from 176 to 184.  

The demographics revealed that most participants were female (91.3%). The average age was 38.9 years 

(SD = 12.1) and ranged between 17 to 64 years of age. The majority (58.2%) of the employees finished 

an intermediate vocational education in social services (MBO), 12.5% graduated lower vocational 

education, 4.9% finished higher vocational education, 20.2% did not graduate a continuation course 

after graduating high school and 2.1% did not receive education after primary school.  
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3.2. Measures 

The Dutch DISC Questionnaire version 2.1 (DISQ) (de Jonge et al. (2009)) was utilized to measure job 

demands and job resources. The DISQ has been utilized in preceding studies and has shown good results 

(de Jonge, Spoor, Sonnentag, Dormann, & van denTooren, 2010; van de Ven, et al., 2008; van den 

Tooren & de Jonge, 2008). The employee is asked to empathize with ‘employee X’, who fulfils an equal 

job in the organization as the interviewee does. All DISQ measures were answered on a 5-point Likert-

scale ranging from 1; (almost) never to 5; (almost) always. Cognitive, emotional and physical job rewards 

were measured with questions derived from the ERI-Questionnaire (ERI-Q) (Siegrist, 2007) and the VBBA 

(Veldhoven, Meijman, Broersen, & Fortuin). All scales of occupational rewards were scored on a 5 point 

Likert-scale, ranging from completely disagree (1) to completely agree (5).  

In order to measure strain and well-being, the DISQ was extended by TU/e researchers with validated 

measures. In line with DISC reasoning strain was measured on cognitive level (i.e. concentration 

problems), emotional level (i.e. emotional exhaustion) and physical level (i.e. neck, back and shoulder 

complaints). Employee well-being was represented by measures of employee creativity, work 

motivation and job satisfaction. Table 4 on page 34 displays descriptive and psychometric properties of 

the measures used in this study. The overall accepted cut off point for the Cronbach’s alpha is .70 (Field, 

2005).However, some scientists suggest that an alpha below .70 might still be realistically when dealing 

with psychological constructs, due to the diversity of the construct that is being measured (Field, 2005). 

Due to the limited sample size of this study, a cut off point of .65 is deployed. 

3.2.1. Independent Measures 

Job Demands 

The construct ‘cognitive job demands’ holds 5 items that address the cognitive demanding aspects of 

work. An example of an item is ‘employee X will have to take difficult decisions on the job’. Other 

subjects that are addressed are high levels of concentration and precision, problem solving, 

remembering more than one thing at a time and mentally demanding tasks. As can be seen on the 

diagonal in Table 4, the Cronbach’s alpha for this factor is .79 suggesting good construct reliability.  

With regard to emotional job demands, topics as dealing with unrealistic expectation, handling 

emotions, dealing with personal problems, handle anger, emotionally demanding tasks and displaying 

emotions that do not correspond with the felt emotion are investigated by means of 6 items. A 

Cronbach’s alpha of .84 indicates good construct reliability. An example of an item is ‘Employee X will 

have to deal with individuals (co-workers, clients or managers) that have unrealistically high 

expectations.’    
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Tasks that influence the musculo-skeletal system in any sense are physical job demands (de Jonge, et al., 

2008).The construct reliability for this measure is excellent, with a Cronbach’s alpha of .91. Items like 

‘employee X will have to lift heavy objects or persons (heavier than 10 kg)’ are utilized to measure 

physical demands. In total 5 items are included that refer to physical exertion, crouching or reaching, 

uncomfortable postures, lifting heavy objects and rapid and continuous activities.  

 

Job Resources 

An example of a cognitive job resource as measured with DISQ is ‘employee X will have the opportunity 

to alternate difficult tasks with easy tasks’. A total of 6 items are included in this measure to address the 

ability to take a break, the ability to alternate difficult tasks, colleagues providing information, internal 

intellectual skills and the access to relevant information and decision latitude. The Cronbach’s alpha for 

this factor is .68, suggesting reasonable construct reliability.  

The factor ‘emotional job resources’ is based upon 5 items that refer to emotional encounters, esteem, 

emotional support, expression of emotions and the ability to talk to co-workers about moving incidents. 

An example of an item is ’Employee X will receive emotional support from co-workers when a moving 

incident occurs.’ A Cronbach’s alpha of .80 indicates good construct reliability. 

A total of 5 items are included in the measure physical job resources, which shows good construct 

reliability with a Cronbach’s alpha of .79. The items refer to instrumental supports or ergonomic aids 

that assist the worker in performing physically demanding tasks. Topics that are addressed are to ability 

to plan physical tasks, availability of tools and aids, freedom in taking posture, taking a break and 

receiving help from co-workers. An example of an item is ‘Employee X can utilize appropriate technical 

aids in order to relieve physical demands.’ 

 

Occupational Rewards 

Cognitive rewards refers to job security and was represented by the following item; ‘I’m sure that I’ll still 

have a job a year from now’. ‘In my work, I am highly esteemed by people’ is the item that represents 

the emotional rewards; esteem. Finally physical occupational rewards are measured in terms of salary; ‘I 

think that I’m being well-paid for my work.’ 

To verify whether job rewards are indeed best regarded as separate constructs, rather than one factor, 

the three separate items were loaded into one factor ‘job rewards’. However in line with Hanson et al. 

(2000), this factor revealed a very weak internal validity (Cronbach’s alpha .41). Assessing the 

correlations (see Table 3) of the items revealed that cognitive and physical job rewards show no 

correlation and emotional job rewards significantly correlate with both emotional as physical job 



26 

rewards. However, these correlations (resp.  .25 & .30) is rather low, supporting the decision to separate 

include occupational reward measures.  

Table 3 Inter-correlations Cognitive, Emotional and Physical Job Rewards 

 
Cognitive  

Job Rewards 

Emotional  

Job Rewards 

Physical  

Job Rewards 

Cognitive Job Rewards    

Emotional Job Rewards .25**   

Physical Job Rewards .09 .30***  

Note.  #p < .10 (two-tailed)  * p < .05 (two-tailed)   **p < .01 (two-tailed)   ***p < .001 (two-tailed) 

 

Control variables 

Age, gender and education were included as control variables as their relation to health and well-being 

has been established in preceding research (de Jonge, Le Blanc, et al., 2008; Grandey, 2000; van Vegchel, 

2005). Originally occupational function was also intended as control variable, but due to some 

difficulties with the questionnaire codes, some participant’s functions could not be traced. Therefore 

only three control variables were utilized.   

3.2.2. Dependent Measures 

 

Adverse Health Effects 

Concentration problems were measured by means of a 7-item scale (Meijman,1991) that addresses 

staying focused, concentration difficulties, correcting errors, concentration, day dreaming, effort and 

working on the auto pilot. Interviewees are asked to choose between two opposing statements that 

they find most appropriate for their individual situation by means of a 1 to 5 rating.  An example of an 

item statement is a rating from (1) no difficulties staying focussed, to (5) attention drifts off. As can be 

seen in Table 4, the factor ‘concentration problems’ shows an excellent internal validity (Cronbach’s 

alpha .93). 

‘I feel mentally drained after work’ is an example of an item from the Dutch version (Schaufeli & 

Dierendonck, 2000) of the Maslach Burnout Inventory (MBI)(Maslach & Jackson, 1981). This 5-item 

measure was utilised to measure ‘emotional exhaustion’. The MBI is a well-validated and internationally 

accepted measure of burn out. The full MBI investigates 3 topics; emotional exhaustion, 

depersonalization and feelings of personal accomplishment. In this study, the DISQ only measured 

emotional exhaustion. The measure revealed good construct reliability (Cronbach’s alpha .89). Feelings 
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of being mentally drained after work, feelings of emptiness, tiredness, experienced pressure and feeling 

of being worn out at work are subjects the interviewee had to regard on a 7 point Likert-scale ranging 

from (1) never to (7) always.   

Physical health complaints were measured by means of 3 items derived from the Physical Demands and 

Work: Motion Questionnaire (Hildebrandt & Douwes, 1991). The construct ‘physical complaints’ refers 

whether or not the employee experiences neck, shoulder or back problems due to the job.  The measure 

holds questions like; ‘Did you experience any neck or shoulder pain during te last six months?’  Items are 

answered on a 3 point Likert-scale ranging from (1) no, (2) sometimes and (3) yes. The Cronbach's alpha 

of .67 suggests reasonable construct reliability.  

Employee Well-being 

The first measure of employee well-being, employee creativity, was measured by means of an 8-item 

Dutch version of the creativity scale originally developed by George & Zhou (2001). The construct 

showed excellent construct reliability (Cronbach's alpha .92). The generation of novel practical 

implication to improve performance, showing initiative to improve quality of work, being creative, 

promote or defend novel ideas, development of practical implications for novel ideas, having innovative 

ideas, creative problem solving and finding new ways to perform existing tasks are topics that are 

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

Work motivation and job satisfaction are two closely related constructs, which reflects in the high 

correlation (.80).  

Whether or not the worker has the drive to perform well on the job is captured with 2 items on work 

motivation.  ‘I have challenging work’ and ‘I have a meaningful job’ are the two items that measure work 

motivation. Principal axis factoring using oblique rotation revealed an explained variance of 55.8% for 

the factor work motivation. (See appendix B for SPSS output and clarification.)  

Closely related to work motivation is job satisfaction. Whereas motivation addresses the drive to do 

well, job satisfaction addresses the weighting up of pros and cons of the job. Job pleasure, whether or 

not the start of a working day is a joy and whether or not the work is experienced as fascinating are 

topics that refer to job satisfaction. The construct job satisfaction (Cronbach's alpha .90) was measured 

on a 5-point Likert-scale ranging from (1) completely disagree to (5) completely agree statements like ‘I 

have fun at work’.  
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3.3. Analytical Strategy 

3.3.1. Model Building; Hierarchical Regressions  

To establish relations between job demands, job resources and job related strain or employee well-

being, series of hierarchical regressions were conducted.   

First the data were coded to be able to conduct analysis. Since the DISC Model hypothesizes a 

multiplicative interactive relation between job demands and job resources, the factors were 

standardized (i.e. put in deviation scores so that their means are zero). If the variables are not centred, 

the product term will highly correlate with the independent variables. Multicollinearity (r>.80) increases 

risk of a Type II error due to the fact that the standard error of the b-coefficient is increased, which on 

its turn affects whether or not the coefficient is found significant (Field, 2005). However, when the 

variables are centred, the covariance between the variables will be near zero (Aiken & West, 1991).  

As mentioned above two constructs failed to meet the overall accepted cut off of .70, but were still 

included in the analyses.  

A Pearson correlation matrix was assessed to check for high levels of multicollinearity. No violations of 

the regression assumptions were found. Although high levels do not do the model any good, significant 

associations between the different components is important. Therefore the correlation matrix was 

visually inspected (i.e. zero-order analysis) to find clues whether or not factors interacted with each 

other.  

This study is theory-driven and therefore hierarchical regression is the method of choice (Field, 2005). 

The known predictors, in this case the DISC main effects (i.e. job demands and job resources) and 

matching interactions, are entered first into the model in order of importance (Field, 2005). The new 

predictors (i.e. occupational rewards and their matching interactions) are also hierarchically introduced 

to the model; main effects (occupational rewards) first and matching interactions last. Statistically, it 

might be more sound to first enter the DISC Model’s main effects (i.e. job demands and job resources) 

and directly after in step two enter job rewards, followed by the (matching) interaction terms in the 

following steps. However since this study aims at investigating whether job rewards can contribute to 

the predictive power of the DISC Model, the methodologically most sound order is to test the DISC 

Model first and to enter the job rewards and matching interactions later into the model. This hierarchy 

allows for better visualization of the increase in predictive power due to the incorporation of job 

rewards. 

Since best results are expected to be found in case of matching interactions (de Jonge & Dormann, 

2006), only the matching interaction are entered in the regressions. However, all predictors and 
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matching interactions are tested against matching and non-matching outcome variables. The 

hierarchical regressions were performed to test the hypotheses with concentration problems, emotional 

exhaustion and physical complaint on the one hand and creativity, motivation and satisfaction on the 

other hand as dependent variable. The hierarchical regression was built up as follows;  

1. Control variables (age, gender and education) 

2. Cognitive, emotional and physical job demands and job resources  

3. Matching two-way interactions with job demands and job resources 

4. Job rewards 

5. Matching two-way interactions with job demands and job rewards, and job resources and job 

rewards 

6. Matching three-way interactions with job demands, job resources and job rewards 

As predictors were hierarchically entered into the model, the data was forwardly analysed, and 

interpreted backwards. The best fitting models were selected based on an incremental F-test, searching 

for the highest order model that significantly contributed to the explained variance of the preceding 

model/s.  

3.3.2. Moderators 

Two- or three-way interactions that reached significance in the hierarchical regressions were graphically 

represented as described by Aiken and West (1991), using an Excel tool by Dawson and Richter (2006). 

The interactions were visually represented by two lines, one for a high moderator (i.e. +1 SD) and the 

other in case of a low moderator (i.e. -1 SD).  According to Dawson and Richter (2006) these lines are 

valid for determining the nature and direction of the effect, but do not indicate whether or not the 

slopes of the lines significantly differ from zero. A variable is only a moderator of the relation between 

dependent and independent variable, if the magnitude of this relation varies across levels of the 

moderator variable (Baron & Kenny, 1986). Since a moderator effect only exists when the relationship 

between dependent and independent variable varies across levels of the moderator variable, a simple 

slope test was calculated. A simple slope test reveals whether or not the interaction line significantly 

differs from zero, and thus if the moderating effect for that particular regression line (i.e. high or low 

moderator) exists.  

In case of a three-way interaction significance indicates that the relation between dependent and 

independent differs across levels of either one, both and / or the combination of the moderator 

variables (Dawson & Richter, 2006). Also in this case a simple slope test was calculated. However, since a 
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simple slope test is an absolute test of a single line rather than a relational test, an additional test was 

calculated. To verify whether the slopes of the individual interaction lines significantly differ from each 

other, a slope difference test was calculated (Dawson & Richter, 2006). 
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4. Results 

4.1. Zero-order Analysis 

A first visual inspection of the Pearson zero-order correlation (Table 4) revealed that in line with the 

employee well-being and performance hypotheses, matching positive association were found between 

outcome variables and matching job demands, job resources and rewards. In line with Hypothesis 5, 

employee creativity positively related to cognitive job demands and job resources, indicating that 

employees who experienced high cognitive job demands or high cognitive job resources displayed more 

creative behaviour. Remarkably, physical job resources were also positively related to employee 

creativity. In addition, emotional components revealed positive associations with employee creativity; 

emotional job demands ( r = .15) and job resources (r=.72). 

Also, in line with Hypothesis 6, displayed work motivation positive associations with emotional job 

resources and emotional job rewards. Also positive associations were found with all other types of job 

resources, suggesting that employees that were handed plenty job resources were more motivated to 

do their jobs well than employees that did not have high job resources. In addition, physical job rewards 

were also positively related to work motivation. 

In addition, the inspection of the zero-order Pearson correlations for job satisfaction also revealed 

positive associations with emotional job resources and emotional job rewards which is in line with 

Hypothesis 7. Also, similar to emotional job resources and job rewards, physical job resources and job 

rewards were also positively related to job satisfaction, indicating that high job resources or job rewards 

will result in high job satisfaction. In addition, high physical demands showed negative associations with 

job satisfaction.   

However, with regard to the strain hypotheses, the zero-order analysis revealed some reversed 

associations. Although in line with the hypotheses 2, negative associations were found between 

concentration problems and cognitive job rewards (r=-.23), suggesting that workers who reported job 

insecurity, also reported higher levels of concentration problems, were most associations of the non-

matching kind. In contradiction to Hypothesis 2, concentration problems most often displayed 

significant associations with measures of emotional content. Specifically, emotional exhaustion was 

positively related to concentration problems (r= .36) suggesting that workers who suffer from emotional 

exhaustion will display more concentration problems. Also, negative associations were found with 

emotional rewards (r=-.15) and emotional resources (r=-.15), suggesting that workers who reported low 
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emotional job rewards or low emotional job resources reported higher levels of concentration 

problems.  

With regard to emotional exhaustion, significant associations were found with physical and emotional as 

well as cognitive factors. In contrast to Hypothesis 3, the strongest positive relations were found 

between emotional exhaustion and physical job demands ( r = .40), suggesting that workers who 

experienced high physical job demands reported higher levels of emotional exhaustion. Also, high 

emotional or cognitive job demands displayed positive associations with emotional exhaustion, while on 

the other hand high cognitive emotional or physical job rewards were negatively related to emotional 

exhaustion.  

In line with Hypothesis 3, high physical job demands displayed a positive relation with physical health 

complaints (r = .36 in Table 4). Negative associations between physical health complaints and measures 

of emotional content suggested that employees experiencing high emotional job resources or emotional 

job rewards have less physical health complaints.  

4.2. Hierarchical Regressions  

4.2.1. Concentration Problems 

The results of the hierarchical regressions with concentration problems are displayed in Table 5. The full 

model (i.e. Model 6) did not reveal a significant incremental F-test. Therefore, the best model was 

model 5, including job demands, job resources, job rewards and their matching interactions (Model 5, 

F(21,155)= 2.73, p < .001). As can be seen in Table 5, job demands and job resources extended with job 

rewards, displayed good results in predicting job related concentration problems (R² increased from .18 

for Model 3 to .27 for Model 5).  

The hierarchical regression revealed three two-way interactive effects. In line with Hypothesis 1, 

cognitive job rewards significantly added to the predictive power of the DISC model. Cognitive job 

rewards moderated the relation between cognitive job resources and concentration problems (Figure 

3). Employees who reported low job security, reported more concentration problems than employees 

who did have job security, especially when high cognitive resources were available (-1SD; simple slope 

test: t = 2.18, p < .03), which is partial support for Hypothesis 2.    

Also, a two-way interaction was found in which emotional job resources moderated the relation 

between emotional job demands and concentration problems (FFigure 4). A simple slope test revealed 

that a decrease in emotional job resources was related to an increase in concentration problems when 

emotional demands were high (-1SD; simple slope test: t = 2.15, p < .03). No associations were found 
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between emotional demands and concentration problems when emotional job resources were high 

(+1SD; simple slope test: t = -.20, p = n.s.). In contradiction to the interaction effect with emotional job 

demands and job resources, the simple slope test for the moderating effect of physical job recourses on 

the relation between physical demands and concentration problems (Figure 5) showed that high 

physical job resources were related to more concentration problems when physical job demands were 

low (+1SD; simple slope test: t = -2.64, p < .10). In case of low physical job resources the simple slope 

test indicated a non-significant slope (-1SD; simple slope test: t = 1.30, p = n.s.). 
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Table 4 Descriptive Statistics & Pearson Correlations of the measures (Cronbach's alpha on the diagonal) (N=184) 

Measure M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Age 38.87 12.06                    

2. Gender 0.92 0.27 -.04                   

3. Education 
3.73 1.04 -.07 -.17

*
                  

4. Cognitive job 

demands 

3.79 .58 .31** -.14 .07 .79                

5. Emotional job 

demands 

2.99 .66 .17* -.10 .06 .63** .84               

6. Physical job 

demands 

3.52 .90 .01 .07 -.15* .36** .39** .91              

7. Cognitive job 

resources 

3.34 .52 -.07 -.07 -.01 .18* -.07 -.19* .68             

8. Emotional job 

resources 

3.78 .61 -.04 .08 -.14 -.14 -.33** -.23** .53** .80            

9. Physical job 

resources 

3.61 .65 -.01 .03 -.08 -.03 -.29** -.33** .59** .63** .79           

10. Cognitive 

rewards  

4.32 .81 .07 -.14 -.10 .03 -.16* -.00 .20** .27** .14           

11. Emotional 

rewards 

3.78 .86 -.09 .05 -.05 -.24** -.27** -.26** .25** .53** .38** .25** .         

12. Physical 

rewards 

2.63 .97 -.08 .08 -.02 -.23** .23** -.25** .19** .29** .24** .09 .30**         

13. Active learning 

behaviour 

2.13 .68 -.01 .01 -.15 .16* -.09 -.12 .47** .50** .43** .14 .31** .18* .90       

14. Creativity 3.09 .59 .18
*
 -.10 .00 .34** .15* .01 .33** .27** .21** .15 .13 -.05 .33** .92      

15. Satisfaction 3.95 .75 -.02 .09 .00 .01 -.07 -.19** .29** .40** .29** .13 .457 .31** .43** .13 .90     

16. Motivation  
4.03 .71 -.04 .03 .02 .18* .05 -.11 .35** .32** .21** .15 .30** .16* .56** .26** .80** .71    

17. Concentration 

Problems 

2.07 .81 .06 .02 -.13 .04 .10 -.01 -.06 -.15* -.08 -.23** -.15* -.08 -.09 -.08 -.29** -.23** .93   

18. Emotional 

Exhaustion 

1.51 .86 .02 .04 .08 .20** .31** .40** -.16* -.38** -.37** -.23** -.35** -.27** -.16* -.05 -.33** -.31 .36** .89  

19. Physical 

Complaints 

1.76 .63 -.06 .11 -.06 .10 .08 .35** -.11 -.25** -.21** -.04 -.15* -.11 -.12 -.07 -.22** -.08 .15 .46** .67 

 

Note.   * p < .05 (two-tailed)   ** p < .01 (two-tailed)                



35 

Table 5. Hierarchical Regression Model of Concentration Problems with Job Demands, Job Resources, Job Rewards and matching interactions 

 

(N=184)    β    β    β    β    β 

Model 1: Control variables        

Age .05 .03 -.02 -.01 -.04 

Gender -.00 .02 .02 -.01 -.01 

Education -.10 -.14
#
 -.13

#
 -.15* -.15* 

Model 2:  Job Demands and Resources       

Cognitive  Job Demands  -.02 -.03 -.01 .01 

Emotional  Job Demands  .11 .11 .07 .12 

Physical  Job Demands  -.11 -.05 -.04 -.11 

Cognitive Resources  .03 .04 .07 .09 

Emotional Resources  -.19
#
 -.13 -.07 -.07 

Physical Resources  .03 -.03 -.05 -.04 

Model 3: Matching Two-way Interactions      

Cognitive  Job ( Demands * Resources)   -.05 -.03 -.01 

Emotional   Job ( Demands * Resources)   -.19* -.19* -.21* 

Physical  Job ( Demands * Resources)   -.26*** -.26*** -.27*** 

Model 4: Occupational Rewards        

Cognitive Rewards    -.20** -.28*** 

Emotional Rewards    -.01 .01 

Physical Rewards    -.04 -.02 

Model 5: Matching Two-way Interactions      

Cognitive  Job (Demands * Rewards)     -.12 

Emotional  Job (Demands * Rewards)     .01 

Physical  Job (Demands * Rewards)     .10 

Cognitive Job (Resources * Rewards)     -.18* 

Emotional  Job (Resources * Rewards)     -.00 

Physical  Job (Resources * Rewards)     -.02 

Increase in variance explained  (∆∆∆∆ R
2
) .01 .04 .13 .03 .05 

Best Model (Model 5) R² =.27     Adj. R²=.17 

F (21,155)= 2.73 

Note.  
#
p < .10 (two-tailed)  * p < .05 (two-tailed)   **p < .01 (two-tailed)   *** p < .001 (two-tailed)   

β = standardized coefficient 
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Figure 3 Moderating effect of Cognitive Job Rewards on the relation of Cognitive Job Resources 

and Concentration Problems 

 

Figure 4 Moderating effect of Emotional Job Resources on the relation of Emotional Job Demands 

and Concentration Problems 

 

Figure 5 Moderating effect of Physical Job Resources on the relation of Physical Job Demands 

and Concentration Problems 

 

Figure 6 Moderating effect of Physical Job Resources on the relation of Physical Job Demands and 

Emotional Exhaustion 
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4.2.2. Emotional Exhaustion 

As can be seen in Table 6, the best fitting model with regard to the prediction of emotional 

exhaustion included job demands, job resources, matching interactions of job demands an job 

resources and job rewards (Model 4; F (15,161) = 5.98, p < .001). However no matching interactions 

were found with job rewards in relation to emotional exhaustion.  

Cognitive job rewards significantly added to the original job demands job resources model, which is 

in line with Hypothesis 1. Workers who received high job security reported less emotional exhaustion 

than workers without job security.  

In contradiction to Hypothesis 3, a moderating effect of physical job resources on the relation 

between physical job demands and emotional exhaustion (Figure 6) was found, indicating that the 

highest emotional exhaustion was reported by employees that experienced high physical job 

demands and low physical job resources. The simple slope test indicated that both high and low 

physical job resources moderated the relation between physical job demands and emotional 

exhaustion (simple slope test: -1SD; t  = 3.78, p < .025, +1SD; t = 2.26, p < .001). 

With regard to the main effects, physical job demands as well as cognitive job resources were 

positively associated with emotional exhaustion, while emotional and physical job resources both 

negatively affected emotional exhaustion. 

Table 6. Hierarchical Regression Model of Emotional Exhaustion with  Job Demands, Resources, Job Rewards and matching 

interactions 

(N=184) β β β β 

Model 1: Control variables    

Age .03 .02 .02 .02 

Gender .06 .08 .07 .05 

Education .12 .12
#
 .12

#
 .11

#
 

Model 2:  Job Demands and Resources     

Cognitive  Job Demands  -.02 -.02 -.03 

Emotional  Job Demands  .09 .07 .05 

Physical  Job Demands  .29*** .35*** .34*** 

Cognitive Job Resources  .16
#
 .16

#
 .19* 

Emotional Job Resources  -.24** -.23** -.142 

Physical Job Resources  -.20* -.21* -.22* 

Model 3: Matching Two-way Interactions    

Cognitive  Job (Demands * Resources)   .04 .05 

Emotional  Job  (Demands * Resources)   .04 .03 

Physical  Job (Demands * Resources)   -.16* -.14* 

Model 4: Rewards     
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4.2.3. Physical Health Complaints 

With regard to physical health complaints, the best fitting regression model was the main effect only 

model (Model 2; F (9,162) = 3.774, p < .001) as can be seen in Table 7. With regard to physical health 

complaints, no evidence in favour of Hypothesis 1 was found. Whereas the zero-order analysis 

revealed a possible effect of emotional job rewards on physical health complaints, model 4 

introducing occupational job rewards to the equation did not significantly add to the model.  As was 

to be expected, employees who reported high physical job demands, also reported high levels of 

physical health complaints (.29). On the other hand, employees who reported high emotional job 

resources, reported less physical complaints (-.22). Remarkably, in this study, no relation was found 

between physical job resources and physical health complaints.   

Cognitive Rewards    -.14* 

Emotional Rewards    -.09 

Physical Rewards    -.10 

Increase in variance explained  (∆∆∆∆ R
2
) .01 .29 .02 .04 

Full Model (Model 4) R² =.36        Adj. R²=.30 

F (15,161)= 5.98 

Note.  
#
p < .10 (two-tailed)  * p < .05 (two-tailed)   **p < .01 (two-tailed)   ***p < .001 (two-tailed)   

β = standardized coefficient 
  
 

Table 7 Hierarchical Regression Model of Physical Complaints with  Job Demands, Job Resources, Job Rewards and matching 

interactions 

(N=184)    β    β   

Model 1: Control variables      

Age -.07 -.07   

Gender .10 .11   

Education -.04 -.03   

Model 2:  Job Demands and Resources     

Cognitive  Job Demands  .09   

Emotional  Job Demands  -.16   

Physical  Job Demands  .29***   

Cognitive Job Resources  .07   

Emotional Job Resources  -.22*   

Physical Job Resources  -.07   

Increase in variance explained  (∆∆∆∆ R
2
) .02 .15   

Full Model (Model 2) R² =.17         Adj. R²=.13 

F (9,162)= 3.77 

Note.  
#
p < .10 (two-tailed)  * p < .05 (two-tailed)   **p < .01 (two-tailed)   ***p < .001 (two-tailed)   

β = standardized coefficient 
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4.2.4. Employee Creativity 

In line with Hypothesis 1, occupational rewards significantly added to the DISC Model regarding the 

prediction of employee creativity. The full model (Model 6, R² = .45, F (24,152)= 5.12, p < .001), 

including the matching three-way interactions, was the best model as can be seen in Table 8. A 

quadruple match in which cognitive job resources and cognitive job rewards moderated the relation 

between cognitive job demands and employee creativity was found (see Figure 7), which confirms 

Hypothesis 5. The simple slope tests for this three-way interaction, revealed significant slopes in 

three cases (i.e. line 1; cognitive job resources +1SD and cognitive job rewards +1SD; t = 3.36, p < 

.001, line 3, cognitive job resources -1SD and cognitive job rewards +1SD; t = 1.73, p < .1 and line 4; 

cognitive job resources -1SD, cognitive job rewards -1SD; t = 3.32, p < .001). The combination of high 

cognitive job resources and low cognitive job rewards did not reveal a significant slope (t = 1.63, p = 

n.s.). Although the simple slope tests revealed significant slopes for three of the interaction lines, the 

slope difference tests did not reveal a significant difference between the lines, as can be seen in 

Table 9, indicating that all lines might be equal. This suggests that the level (high or low) of cognitive 

job resources and job rewards is not of importance, just the presence of both cognitive job resources 

and job rewards moderate the relation between cognitive job demands and employee creativity.  

In addition to the quadruple match, three double matching interactions reached significance in the 

hierarchical regression. Both emotional job resources (Figure 10) and emotional job rewards (Figure 

9) moderated the relation between emotional job demands and employee creativity. Also, cognitive 

job resources moderated the relation between cognitive job demands and employee creativity 

(Figure 8). Although the hierarchical regression revealed significant interactions, none of the simple 

slope tests revealed a significant slope for the interaction effects, indicating that the slopes of the 

interaction lines do not significantly differ from zero.  

With regard to the main effects, both physical and emotional job rewards positively affected 

employee creativity, as did cognitive demands.  

Table 8 Hierarchical Regression Model of Employee Creativity with job Demands, Resources, Rewards and matching interactions 

(N=184) β β β β β β 

Model 1: Control variables  

Age -.01 -.03 .03 .03 .03 .02 

Gender .09 .10 .09 .08 .08 .07 

Education .01 .04 .01 .01 .00 .00 

Model 2:  Job Demands and Resources  

Cognitive  Job Demands  .08 .05 .12 .12 .16
#
 

Emotional  Job Demands  .00 .07 .06 .06 .11 

Physical  Job Demands  -.14
#
 -.22** -.16* -.14

#
 -.14 
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Table 9 Slope difference test for triple match between cognitive job demands, resources, rewards and employee creativity 

Pair of slopes t-value for slope difference p-value for slope difference 

1. and 2. 0.54 0.59 

1. and 3. 0.63 0.53 

1. and 4. 0.35 0.73 

2. and 3. 0.14 0.89 

2. and 4. -0.41 0.69 

3. and 4. -0.49 0.62 

Cognitive Resources  .07 .01 -.03 -.04 -.03 

Emotional Resources  .37*** .35*** .18
#
 .15 .15 

Physical Resources  -.01 -.00 -.01 .01 .014 

Model 3: Matching Two-way Interactions  

Cognitive  Job (Demands*Resources)   -.21** -.23** -.26*** -.18* 

Emotional  Job (Demands*Resources)   .24** .28*** .35*** .36*** 

Physical  Job (Demands*Resources)   .19** .14* .13
#
 .11 

Model 4: Occupational Rewards  

Cognitive Rewards    .02 .05 .06 

Emotional Rewards    .30*** .31*** .28*** 

Physical Rewards    .19** .18** .21** 

Model 5: Matching Two-way Interactions  

Cognitive  Job (Demands*Rewards)     .03 -.09 

Emotional  Job (Demands*Rewards)     -.16* -.20* 

Physical  Job (Demands*Rewards)     -.07 -.12 

Cognitive (Resources*Rewards)     .06 .04 

Emotional (Resources*Rewards)     -.04 -.02 

Physical (Resources*Rewards)     -.09 -.08 

Model 6: Matching Three-way Interactions  

Cognitive (Demands*Resources*Rewards)      -.21* 

Emotional (Demands*Resources*Rewards)      -.08 

Physical (Demands*Resources*Rewards)      .06 

Increase in variance explained  (∆∆∆∆ R
2
) .01 .19 .09 .10 .03 .03 

Best Model (Model 6) R² =.45          Adj. R²=.36 

F (24,152)= 5.12 

Note.  
#
p < .10 (two-tailed)  * p < .05 (two-tailed)   **p < .01 (two-tailed)   ***p < .001 (two-tailed)   

β = standardized coefficient 
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Figure 7 Matching three-way interaction of Cognitive Job Demands, Resources and Rewards in 

relation to Employee Creativity 

 

Figure 8 Moderating effect of Cognitive Job Resources on the relation between Cognitive Job Demands 

and Employee Creativity 

 

Figure 9 Moderating effect of Emotional Job Rewards on the relation between Emotional Job 

Demands and Employee Creativity 

 

Figure 10 Moderating effect of Emotional Job Resources on the relation between Emotional Job 

Demands and Employee Creativity 
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4.2.5. Work Motivation 

Table 10 displays the results of the hierarchical regression with regard to work motivation. As was 

the case with employee creativity, occupational rewards substantially added to the prediction of 

work motivation, supporting Hypothesis 1. The full model (Model 6) was also in this case the best 

fitting model (R² = .45, F (24,152) = 5.26, p < .001). 

A significant quadruple match between emotional job demands, resources, rewards and work 

motivation was found, supporting Hypothesis 6. All four interaction lines displayed in Figure 11 had a 

significant slope. The slope difference test (see Table 11) however, revealed that in case of low 

emotional job resources, there was no significant difference between high or low emotional rewards 

regarding the moderation of the association between emotional demands and work motivation.  The 

highest work motivation was reported in case of high emotional job resources in combination with 

high or low emotional job rewards. The lowest work motivation on the other hand was reported by 

employees who reported low emotional job demands, high emotional job resources and low 

emotional job rewards.  

With regard to the two-way interactions, three reached significance, two of emotional content (i.e. 

emotional job demands and emotional job rewards (Figure 12) and emotional job demands with 

emotional job resources (Figure 13)), and one double match of cognitive content with work 

motivation (Figure 14). The simple slope test for the moderation effect of emotional job rewards on 

the association between emotional job demands and work motivation indicated that only low 

emotional rewards moderated the relation between emotional job demands and work motivation 

(simple slope test: -1SD; t = 3.25, p < .001, +1SD; t = 2.29, p = n.s.). Surprisingly, the highest 

motivation was reported when emotional job demands were high and emotional rewards were low.  

The simple slope tests for the interaction with emotional job demands and emotional job resources 

on the other hand, indicated that both high and low emotional resources moderated the relation 

between emotional job demands and work motivation (-1SD; t  = -1.96, p < .05, +1SD; t = 3.59, p < 

.001). Also, both slopes for the interaction effect with cognitive job demands and cognitive job 

resources were significantly different from zero (-1SD; t = -3.89, p < .001, +1SD; t = 1.80, p < .1). In 

this case however, the highest work motivation was reported when the worker reported high 

cognitive job demands, in combination with low cognitive job resources. 

In addition, with regard to the main effects, both emotional and physical job rewards showed a 

significant positive association to work motivation, as did cognitive job demands. Physical job 

demands however were negative related to work motivation.  
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Table 10 Hierarchical Regression Model of Work motivation with Job Demands, Job Resources, Job Rewards and 

matching interactions 

(N=184)    β    β    β    β    β    β 

Model 1: Control variables  

Age -.04 -.11 -.03 -.03 -.04 -.05 

Gender .03 .07 .05 .05 .05 .02 

Education .02 .03 .01 .00 -.01 -.01 

Model 2:  Job Demands and Resources  

Cognitive  Job Demands  .25* .20* .24** .24** .28** 

Emotional  Job Demands  .07 .02 .02 .03 .11 

Physical  Job Demands  -.16
#
 -.20* -.16* -.16

#
 -.16* 

Cognitive Job Resources  .17
#
 .10 .07 .06 .05 

Emotional Job Resources  .32** .31*** .18
#
 .14 .10 

Physical Job Resources  -.10 -.11 -.11 -.09 -.07 

Model 3: Matching Two-way Interactions  

Cognitive  Job ( Demands * Resources)   -.25** -.26*** -.29*** -.23** 

Emotional   Job ( Demands * Resources)   .39*** .41*** .50*** .52*** 

Physical  Job ( Demands * Resources)   .08 .04 .03 .02 

Model 4: Occupational Rewards 

Cognitive Job Rewards    .04 .07 .07 

Emotional  Job Rewards    .22** .24** .20* 

Physical  Job Rewards    .11
#
 .11 .14* 

Model 5: Matching Two-way Interactions  

Cognitive  Job (Demands * Rewards)     -.03 -.13 

Emotional  Job (Demands * Rewards)     -.14
#
 -.17* 

Physical  Job (Demands * Rewards)     -.02 -.07 

Cognitive Job (Resources * Rewards)     .06 .06 

Emotional  Job (Resources * Rewards)     .01 .04 

Physical  Job (Resources * Rewards)     -.11 -.10 

Model 6: Matching Three-way Interactions  

Cognitive  Job(Demands * Resources * Rewards)      -.14 

Emotional  Job(Demands * Resources * Rewards)      -.18* 

Physical  Job (Demands * Resources * Rewards)      .05 

Increase in variance explained  (∆∆∆∆ R
2
) 0 .22 .12 .05 .03 .03 

Best Model (Model 6) R² =.45       Adj. R²=.37 

F (24,152)= 5.26 

Note.  
#
p < .10 (two-tailed)  * p < .05 (two-tailed)   **p < .01 (two-tailed)   ***p < .001 (two-tailed)   

β = standardized coefficient 
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Table 11 Slope difference test for 3-way interaction on work motivation with Emotional job demands, resources and rewards 

Pair of slopes t-value for slope difference p-value for slope difference 

1. and 2. -2.121 0.035 

1. and 3. 2.930 0.004 

1. and 4. 2.905 0.004 

2. and 3. 4.793 0.000 

2. and 4. 6.213 0.000 

3. and 4. -0.690 0.491 
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Figure 11 Matching three-way interaction of Emotional Job Demands, Job Resources and Job 

Rewards in relation to Work Motivation 

 

Figure 12 Moderating effect of Emotional Job Rewards on the relation between Emotional Job 

Demands and Work Motivation 

 

Figure 13 Moderating effect of Emotional Job Resources on the relation between Emotional Job 

Demands and Work Motivation 

 

Figure 14 Moderating effect of Cognitive Job Resources on the relation between Cognitive Job 

Demands and Work Motivation 
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4.2.6. Job Satisfaction 

The hierarchical regression on job satisfaction revealed results similar to the hierarchal regression on 

work motivation, supporting Hypothesis 1. Also in this case, the full model was the best fitting model 

(Model 6, R² = .45, F (24,152) = 1.12, p < .001), as can be seen in Table 11,.  

With regard to job satisfaction, a significant matching three-way interaction with cognitive job 

demands, cognitive job resources and cognitive job rewards was found (see Figure 15). The simple 

slope test showed only one out of four significant slopes; in case of low cognitive job resources and 

high cognitive job rewards (-1 SD cognitive job resources, +1SD cognitive job rewards; t = 1.99, p < 

.05). Thus, when cognitive resources were low, lower job satisfaction was reported, even when 

cognitive rewards were high.  

Also, three matching two-way interactions were found; emotional job demands and emotional job 

rewards (Figure 16), emotional job demands and emotional job resources (Figure 17), and cognitive 

job demands and cognitive job resources (Figure 18), partially supporting Hypothesis 7.  

As was the case for work motivation, the simple slope test revealed that the association between 

emotional job demands and job satisfaction was moderated by low emotional job rewards (-1SD; t = 

3.94, p < .001, +1SD; t = -0.08, p = n.s.) and both high and low emotional job resources (-1SD;  t  =  -

1.98, p < .05, +1SD; t = 2.61, p < .01). Surprisingly, only low emotional job rewards moderated the 

relation between emotional demands and job satisfaction. More specifically, as emotional job 

demands increased, so did job satisfaction when emotional job rewards were low. In contradiction, in 

case of low emotional job resources, as emotional job demands increased, the job satisfaction 

decreased, where job satisfaction increased in case of high emotional job demands and high 

emotional job resources. With regard to the interaction effect in which cognitive job resources 

moderated the relation between cognitive job demands and job satisfaction, the simple slope test 

revealed no moderating effect of high cognitive job resources on the relationship between cognitive 

demands and job satisfaction (simple slope test: -1SD; t = 2.66, p < .01, +1SD; t = -0.66, p= n.s.). 

Remarkably, the highest job satisfaction was reported by workers who reported high cognitive job 

demands and low cognitive job resources.  

With regard to the main effects, both emotional job rewards and physical job rewards positively 

affected job satisfaction, as did cognitive job demands, indicating that high salary, high esteem and 

cognitively demanding tasks, may increase job satisfaction.  
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Table 12. Hierarchical Regression Model of Job Satisfaction with Job Demands, Job Resources, Job Rewards and matching 

interactions 

(N=184)    β   β β β   β   β 

Model 1: Control variables  

Age -.01 -.03 .03 .03 .03 .02 

Gender .09 .10 .09 .09 .08 .07 

Education .01 .04 .01 .01 .00 .00 

Model 2:  Job Demands and Resources  

Cognitive  Job Demands  .08 .05 .12 .12 .16
#
 

Emotional  Job Demands  .09 .069 .06 .06 .11 

Physical  Job Demands  -.14
#
 -.22** -.16* -.14

#
 -.14 

Cognitive Job Resources  .07 .01 -.03 -.04 -.03 

Emotional Job Resources  .37*** .35*** .18
#
 .15 .15 

Physical Job Resources  -.01 -.00 -.01 .01 .01 

Model 3: Matching Two-way Interactions  

Cognitive Job (Demands* Resources)   -.21** -.23** -.26** -.17* 

Emotional  Job(Demands* Resources)   .24** .28*** .35*** .36*** 

Physical  Job (Demands * Resources)   .19** .14* .13
#
 .11 

Model 4: Occupational Rewards  

Cognitive Job Rewards    .02 .05 .06 

Emotional  Job Rewards    .30*** .31*** .28*** 

Physical  Job Rewards    .19** .18** .21** 

Model 5: Matching Two-way Interactions  

Cognitive  Job (Demands * Rewards)     .03 -.09 

Emotional  Job (Demands * Rewards)     -.16* -.20* 

Physical  Job (Demands * Rewards)     -.07 -.12 

Cognitive Job (Resources * Rewards)     -.06 .04 

Emotional  Job (Resources * Rewards)     -.04 -.02 

Physical  Job (Resources * Rewards)     -.09 -.08 

Model 6: Matching Three-way Interactions  

Cognitive  Job (Demands*Resources *Rewards)      -.21* 

Emotional  Job (Demands *Resources*Rewards)      -.08 

Physical  Job (Demands*Resources* Rewards)      .06 

Increase in variance explained  (∆∆∆∆ R
2
) .01 .19 .09 .10 .03 .03 

Best Model (Model 6) R² =.45         Adj. R²=.36 

F (24,152)= 1.12 

Note.  
#
p < .10 (two-tailed)  *p < .05 (two-tailed)   **p < .01 (two-tailed)   *** p < .001 (two-tailed)   

β = standardized coefficient 
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Figure 15 Matching three-way interaction of Cognitive Job Demands, Resources and Rewards in 

relation to Job Satisfaction 

 

Figure 16 Moderating effect of Emotional Job Rewards on the relation between Emotional Job 

Demands and Job Satisfaction 

 

Figure 17 Moderating effect of Emotional Job Resources on the relation between Emotional Job 

Demands and Job Satisfaction 

 

Figure 18 Moderating effect of Cognitive Job Resources on the relation between Cognitive Job 

Demands and Job  Satisfaction 
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4.3. Matching Patterns 

Due to the limited sample size of this study, only matching double and triple interactions were tested 

in relation to the strain and well-being outcome variables, since the highest likelihood of finding a 

significant interaction is when job demands and job resources match(de Jonge & Dormann, 2006). 

For each outcome variable, a total of 12 matching interaction effects were tested. The twelve 

interaction effects included nine double matches (i.e. job demands and job resources, job demands 

and job rewards and also job resources and job rewards), and three triple matches, (including job 

demands, job resources and job rewards). Two kinds of double and triple matches were tested; 

common and extended matches. 

With regard to the three-way interactions, one interaction effect concerned an extended match (i.e. 

quadruple match) and two interactions were of the common kind. Of the nine double matches for 

each variable, three were extended and six were common matches.  

Table 13 displays a summary of the number of interactions that were tested, the matching 

interactions that were found and whether these interaction effects were theory-valid. A valid 

interaction is an interaction effect in the hypothesized direction, if the interaction is not in the 

proposed direction, the interaction effect is classified as reversed. The table discriminates the total 

number of triple and double matches and discriminates the total number of matches found in two 

kinds of matches; common and extended. Moreover the table discriminates two types of double 

matches; the interaction effects concerning job demands and job resources, and interactions 

between job rewards and job demands or job resources.  

Table 13 Summary of Analysis of Interaction Effects With Different Patterns of Match 

Interaction Pattern Valid 

Interaction 

Reversed 

Interaction 

Tested 

interactions 

Ratio of valid interaction 

/ tested interactions (%) 

Total triple matches 2 1 18 11.1% 

   Common triple match 0 1 12 0% 

   Extended triple match 2 0 6 33.3% 

Job Demand/ Job Resources 

Both kinds 5 2 18 27.8% 

   Common double match  3 2 12 25.0% 

   Extended double match 2 0 6 33.3% 

Job Demand / Job Reward, Job Resources / Job Rewards 

Both kinds 1 2 36 2.8% 

   Common double match 0 0 24 0% 

   Extended double match  1 2 12 8.3% 
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A total of three out of eighteen three-way interactions were found to be significant (16.7%); two 

valid extended interaction effects (i.e. quadruple matches) and one reversed common match.  All 

significant three-way interactions were related to well-being and performance outcome variables, no 

significant three-way interactions were found for strain antecedents. In line with the TMP (de Jonge 

& Dormann, 2003, 2006),the probability of finding an extended triple match (33.3%) was higher than 

the probability of finding a  common triple match (8.3%). Moreover, all quadruple matches that were 

found were theory-valid interactions, while the three-way interactions with a non matching outcome 

variable, revealed a reversed interaction effect.  

This study revealed a total of five out of thirty-six common double matches (13.9%). The probability 

of finding an extended double match was twice as high according to the results of this study; a total 

of five out of eighteen extended double matches were found (27.8%). However, the overall patterns 

of these findings indicate a significant difference between double matches regarding job demand / 

job resources and double matches with job rewards. Regarding the double matches with job 

demands and job resources, five out of twelve common matches were found (41.7%), of which three 

were theory-valid (25%).  A total of two out of six extended double matches (33.3%) were found, that 

were both theory valid.  

With regard to the double matches with job rewards completely different patterns are found. In 

contradiction what was hypothesized, of the three extended matches that were found, two 

concerned a reversed interaction, only one out of twelve extended matches was theory-valid (8.3%), 

which is significantly lower than the 33.3% of the double matches with job demands and job 

resources.   

4.3.1. Semantic Barrier 

The introduction of a third variable (i.e. job rewards) into the matching Hypothesis, introduces a 

semantic barrier. Traditionally, de Jonge and Dormann (2006) refer to an interaction as being a triple 

match when job demand, job resource and outcome variable are of identical content. Also, two kinds 

of double matches are differentiated; double matches of the common kind, and double matches of 

the extended kind.  In line with Cohen and Wills (1985), de Jonge and Dormann refer to a double 

match where job demand and job resource match but strain does not, as a double match of the 

common kind, and in line with Frese (1999), a double match of the extended kind is the kind of match 

where the outcome variable matches with the job demand or job resource.  However in this study, 

when job demand, job resources and job rewards match, but the outcome variable does not match, 

one can also refer to this interaction as a triple match, although the nature of the interaction effect is 

different than the traditional triple match. To overcome this semantic barrier when referring to 

particular interaction effects the definitions are bended to a more simplistic shape.  
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A common matching interaction is an interaction where the job demand, job resources and job 

rewards match, but the strain or well-being variable does not match. An extended interaction on the 

other hand, refers to an interaction where job demand, job resource, job rewards as well as the 

outcome variable match.  
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5. Discussion 
The aim of this study was to investigate whether or not occupational rewards can contribute to the 

predictive power of the Demand Induced Strain Compensation (DISC) Model (de Jonge & Dormann, 

2003; 2006). The relation between job demands, job resources, job rewards (i.e. salary, esteem and 

status control) and  strain (i.e. concentration problems, emotional exhaustion and physical 

complaints) on the one hand and employee well-being (i.e. creativity, motivation and satisfaction) on 

the other hand was examined by means of a cross-sectional study among 184 Dutch healthcare 

providers. This study extends previous job stress research by integrating the moderating effects of 

both job resources and job rewards on the relation between job demands and job strain and well-

being. 

5.1. Variance Explained 

The results of this study partially confirm the first hypothesis. In line with Hypothesis 1, the overall 

pattern suggests that (matching) job rewards can indeed contribute to the predictive power of the 

DISC Model. A significant increase in variance explained for all but one outcome variables was found 

when job rewards were included into the regression. More specifically, job rewards showed to be 

especially relevant to employee well-being outcomes; employee creativity, work motivation and job 

satisfaction. This is in line with Van Veldhoven et al. (2002) who found that job demands strongly 

related to strain, while job content variables (such as job rewards) primarily related to well-being. 

Table 14 in Chapter 4 displays the percentage of variance explained by job demands, job resources 

and their matching interactions and the increase in variance explained when job rewards and 

matching interactions between job demands and job rewards and job resources and job rewards 

were introduced into the regression. Overall, the average amount of variance explained for job 

demands and job resources only, lies at 25.5% and ranged from R2 = .17 for physical health 

complaints up to R2 = .34 for work motivation. The inclusion of job rewards increased the variance 

explained in five of six cases. The additional variance explained by job rewards ranged from 0% for 

physical health complaints to 16.1% for employee creativity and job satisfaction.  

Overall, in line with extrinsic motivational theories (Mitchell & Daniels, 2002), job rewards showed an 

increase in variance explained of over 10% for all well-being and performance antecedents, 

suggesting that occupational rewards especially contribute to the DISC Model regarding well-being 

and performance outcomes. Considering the relatively low variance explained (< 10%) that can be 

expected in case of job-related psychological factors, due to the fact that job-related psychological 

outcomes are influenced by many different factors (Semmer, et al., 1996), these are very satisfying 

results. The strain antecedents did not display as much increase (and no increase for physical 

complaints), but an increase of 9% for concentration problems is still very promising.  Moreover, in 
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line with preceding studies (de Jonge et al., 2008), this study revealed a very satisfying percentage of 

the variance explained of employee strain and well-being antecedents by job demands and job 

resources, emphasizing the steadiness of the DISC Model.  

Table 14 Summary of Analysis Variance Explained Job by Job Demands, Job Resources and Job Rewards 

 % of variance explained  by 

Job Demand / Job Resources  

% of additional  variance 

explained by Job Rewards 

Concentration Problems 17.3 8.7 

Emotional Exhaustion 30.7 3.6 

Physical Health Complaints 15.4 - 

Employee Creativity 27.8 16.1 

Work Motivation 34.0 11.4 

Job Satisfaction 27.8 16.1 

5.2. Matching Interaction Patterns 

The vast majority of occupational stress research aims at adverse health outcomes. Van den Tooren 

and de Jonge (2008) stress that there is a growing recognition of the importance of investigating the 

relation between job demand job resources and employee well-being and performance outcomes. 

Although the DISC Model is based upon two pillars, one aiming at the prevention of adverse health 

effects and the other at inducing employee well-being and performance, most of the DISC related 

studies investigated strain outcomes (van den Tooren et al., 2008). In addition, most evidence 

supporting the DISC model was found in the prediction of adverse health effects. Findings of this 

study however, provides supportive empirical evidence for the DICS model and the TMP, but more 

specifically, most compelling empirical evidence is found in the prediction of employee well-being 

and performance.  

5.2.1. Job Resources and Adverse Health Effect 

In contradiction to the matching hypotheses, significant two-way interactions were found between 

physical job demands, job resources and concentration problems and emotional exhaustion. 

However, in line with the compensation principle, in case of high physical job demands, lower levels 

of concentration problems were reported when physical job resources were high than by workers 

who reported low physical resources. In addition, in line with Warr’s Vitamin Model (Warr, 1987) 

higher levels of concentration problems were reported when physical job demands were low, and 

physical job resources were high.  This suggests that physical job resources are an asset when 

physical job demands are high and a burden when physical job demands are low. Perhaps the 
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obligatory utilization of ergonomics aids or a hoist might be experienced as undesirable when 

physical job demands are low.  

Also in line with the compensation principle, lower levels of emotional exhaustion were reported by 

employees who also reported the presence of high physical job resources. Although an interaction 

with emotional job demands and job resources was hypothesized, finding a two-way interaction with 

physical job demands and job resources is not very surprising. The items of emotional exhaustion 

measure (Maslach & Jackson, 1981) closely relate to physical exhaustion.  

5.2.2. Job Resources and Employee Well-being and Performance  

Cognitive as well as emotional job demands and resources relate to work motivation and job 

satisfaction. In line with the balance principle, two theory-valid triple matches were found between 

emotional job demands and job resources and work motivation and job satisfaction. In line with de 

Jonge et al. (2008), the highest work motivation and job satisfaction was found when emotional job 

demands and emotional job resources are high.  

Remarkably, in regard to cognitive job resources, the highest work motivation and job satisfaction is 

found when cognitive job demands are high and cognitive job resources are low. This also point in 

the direction of a poisoning effect of too many job resources (Warr, 1987). As was the case with 

physical job resources in relation to concentration problems, high levels of job resources have 

adverse effects.  

5.2.3. Job Rewards and Adverse Health Effects 

Overall, the matching interaction patterns of this study indicate that, in line with Frese (1999), the 

largest probability of finding a theory-valid interaction is when an outcome variable matches with the 

interaction effect . Also, the results of this study suggest that the TMP is more appropriate for 

interaction effects with job demands and job resources, than for interaction effects with job rewards. 

The probability of finding an interaction effect with job rewards was significantly lower than the 

probability of finding an interaction effect with job demands and job resources, and two out of three 

interaction effects with job rewards were reversed interactions. However, job rewards were 

measured by means of a single-item measure. Single-item measures are by definition less powerful 

than multiple-item measures (Hair, Black, Babin, Anderson, & Tatham, 2005). 

With regard to strain compensation, none of the hypotheses (H2-4) were confirmed. Although no 

three-way interaction reached significance, cognitive job rewards was an important predictor for 

concentration problems and emotional exhaustion. More specifically, partial evidence for Hypothesis 

2 was found in a matching two-way interaction in which low cognitive rewards moderated the 

relation between cognitive resources and concentration problems. These findings are In line with 
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recent work that found that employees that experienced higher levels of job insecurity also reported 

higher levels of work stress (Siegrist et al., 2010).  

5.2.4. Job Rewards and Employee Well-being and Performance 

Better results were found in the prediction of employee well-being and performance. The results of 

this study suggest that job rewards were important predictors of employee creativity. Both 

emotional and physical job rewards significantly added to the model. Moreover, in line with 

Hypothesis 5, a quadruple match was found in which both cognitive job resources as cognitive job 

rewards moderated the association between job demands and employee creativity. In line with the 

DISC balance principle, the highest employee creativity was found when cognitive job demands, job 

resources and job rewards were high (de Jonge & Dormann, 2003). However, although the simple 

slope test revealed significant slopes of the lines 1, 3 and 4 (see Figure 7), the slope difference test 

did not reveal a significant slope difference for any combination of the interaction lines (see Table 9 

in chapter 5). The fact that all slopes point in the same direction suggest that high cognitive job 

demands, positively affect employee creativity, but that high or low cognitive job resources and 

rewards do make a difference. Frese (1989) argued that job resources do not have to be utilized to 

help the employee to combat stress; having job resources available can be enough to compensate for 

high job demands. In this line of thinking, the level of job resources or job rewards would not matter, 

simply having cognitive job demands and job security could allow the worker to display more 

creative behaviour. Moreover, in line with Herzberg’s ‘Motivator – Hygiene Theory’ (Herzberg, 1959, 

1966), cognitive job resources and job rewards could be regarded as ‘motivator’. Herzberg argues 

that motivators are aspects of the work that will increase motivation and satisfaction. Increasing the 

level of motivators however, will not increase the workers positive emotions. Thus an increase in the 

level of cognitive job resources of job rewards might not make the worker more creative.  

In addition, underlying the quadruple match, the hierarchical regression revealed a significant 

interaction effect of cognitive job demands and cognitive job resources. However, the simple slope 

tests for this interaction effect revealed no significant slopes. Also, the main effect cognitive job 

rewards did not reach significance (where both physical and emotional job rewards did). This 

suggests that having job security as such will not increase the employee creativity, nor will the 

interaction between high cognitive job demands and high cognitive job resources. Only their joint 

force positively affects employee creativity. These findings might be explained by Maslow’s (1954, 

1968) hierarchy of needs theory. Maslow proposed that individuals have five general needs at two 

categories that motivate their actions; deficiency needs (i.e. (1) Physiological needs, (2) Safety and 

security needs, (3) Need for Belonging) and the second category; growth needs (i.e. (4) Ego & Esteem 

needs and (5) Need for Self-actualization). Individuals move up the needs hierarchy and unfulfilled 
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needs will dominate the actions until they are met. Job security offers the worker stability and 

security and thus is a second level deficiency need. Employee creativity however refers to a fifth 

order growth need, concerning performance and developing to ones full potential. Regarding the 

results of this study it might well be possible that employees who are concerned about whether or 

not they will have a job in the future, are unable to activate the higher order need of performance, in 

this case creative behaviour, making job security a precondition for employee creativity. A similar 

pattern was found in the relation between cognitive job resources and concentration problem. A two 

way interaction was found in which low cognitive job rewards moderated the relation between 

cognitive job resources and concentration problems. More specifically, in line with Siegrist et al. 

(2010), employees who have do not have job security, reported higher levels of concentration 

problems in case of high cognitive job resources. In addition, overall, workers who do have job 

security, reported less concentration problems. Siegrist and colleagues found in their study among 

primary care physicians, that physicians with job security displayed lower levels of work stress than 

physicians who worried about their job and income. This finding suggests that workers who do not 

have job security might worry about their safety and security needs (Maslow, 1954, 1968) (i.e. ways 

to provide for their families) occupying their thoughts at work and thus inducing concentration 

problems.  Also, they might experience the utilization of cognitive job resources more as a burden 

than a helpful asset, since addressing an external cognitive job resource would mean admitting they 

are unable to cope using internal (cognitive) resources. An employee that is trying to secure a 

permanent appointment wants to show he or she is right for the job and can perform well. Having to 

admit one can not deal with a particular stressor by addressing external job resources might feel like 

failure and thus feeding ones insecurity about being able to keep the job.  In line with these findings, 

a cross-sectional study among 2,454 Dutch workers revealed that workers who did not have a 

permanent contract reported worse psychosocial health and displayed higher levels of behavioural 

strain (smoking) than workers with a permanent contract (Kompier, Ybema, Janssen, & Taris, 2009). 

Moreover, employees with a permanent contract reported higher quality in working life. In addition, 

a longitudinal data from 1,865 Dutch workers in the same study indicated that an upward change 

(i.e. towards permanent employment) increased the quality of working life.  However, Taris and 

colleagues suggest that differences in experienced quality was due to the fact that employees with a 

permanent contract often had better jobs with better conditions than workers with a temporary 

contract. So perhaps in addition to safety and security needs occupying the employees mind and 

preventing the employee from performing optimally, the actual content of the contract or the job 

level might also play a role. This however, can be controlled for in future research to verify whether 

the difference in contract conditions for temporary and permanent employees play a role in 

employee well-being.  
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With regard to work motivation, job rewards were also found to be relevant predictors. Physical job 

rewards and emotional job rewards significantly added to the model. Moreover, a valid quadruple 

match that was found with emotional job demands, emotional job resources and emotional rewards. 

In more detail, in line with Hypothesis 6, the highest work motivation was found in case of high 

emotional job demands, high job resources and high or low job rewards. Similar to the three-way 

interaction with employee creativity, these findings confirm the TMP. Also, they are supportive of the 

DISC Model and in line with the findings of de Jonge et al. (2008), who found that emotional job 

resources are particularly relevant for healthcare workers that face high emotional job demands in 

relation to work motivation. The findings of this study indicate that occupational rewards do 

contribute to the predictive power of the DISC model, but also emphasise that emotional job 

resources are the strongest moderator. The direction of the moderator line is determined by 

whether the emotional job resources are high or low. Also the lack of a significant slope difference 

between the interaction lines 3 and 4 (i.e. low emotional resources and high (3) or low (4) emotional 

rewards), suggests that in case of low emotional resources, high emotional job demands will 

negatively affect work motivation irrespective of the level of emotional job rewards the employee 

receives (see Figure 11 in Chapter 4). Also, in case of high emotional job demands and high job 

resources, high or low emotional job rewards do not make a difference.  

The lowest work motivation however, is found when emotional demands are low, emotional job 

resources are high and emotional job rewards are low. Taking into account that the level of 

emotional job rewards does not make a difference, these findings correspond with the findings of 

Chrisopoulos et al. (2010). They found evidence for a Vitamin effect (Warr, 1987); too many job 

resources in case of low job demands have negative effects. 

In addition, the extended double matches point in a similar direction. In case of high emotional job 

demands, work motivation increased as emotional job resources were high but regarding emotional 

job rewards, work motivation increased when job rewards were low, making this extended double 

match theoretically reversed.  Put differently, these findings suggest that emotional job resources are 

the strongest predictor underpinning the strength of the DISC Model. Emotional job rewards as such 

are not a strong predictor, but they do add to the predictive power of the DISC Model when utilized 

in combination with emotional job resources.  

A similar pattern was found in the prediction of job satisfaction. However, in case of job satisfaction, 

the interaction effects contradicted the hypothesis (H7). A common three-way interaction was found 

in which low cognitive job resources and high cognitive rewards moderated the relation between 

cognitive job demands and job satisfaction. The highest job satisfaction was found when cognitive 

job demands and job rewards were high, and cognitive job resources were low. A reversed two-way 
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interaction with cognitive job demands and cognitive job resources underlies this three-way 

interaction. Similar to the pattern found with work motivation, job rewards are unable to overrule 

the effect of the job resources. This negative relation between job satisfaction and high cognitive job 

resources can be explained by the vitamin effect (Warr, 1987). Too much job resources have in this 

case an adverse effect on job satisfaction.  

5.3. Limitations & Implications for Future Research 

Like any other study, this study comes with some limitations. In the following section several 

limitations of this study that need to be taken into account will be evaluated, and implications for 

future research will be made.  

5.3.1. Cross sectional study 

Firstly, the fact that this study is based on cross sectional data needs to be taken into account. Both 

the DISC and the ERI Model predict causal and reciprocal relations, which obviously cannot be 

established with a cross sectional study.  Although these first results show promising result for the 

integration of job rewards into the DISC Model, further research is needed to confirm these 

preliminary findings. A longitudinal study is required to rule out other causal directions than the 

hypothesized directions or reciprocal relations.  

5.3.2. Lack of power 

A second major limitation of this study is the lack of power due to a limited sample size. The full 

models consist of a relatively large number of predictors compared to the sample size of 184 cases. 

Statistical power problems might explain why no moderating effects were found for physical 

complaints.  

On the other hand however, Semmer et al.(1996) argue that job stressors rarely explain more than 

10% of the variance in job related stress reactions due to the fact that these reactions are 

determined by many factors. Given the fact that this study revealed proportions of the variance 

explained (adjusted R2s) as high as .37 (see Table 10) it could be argued that results found in this study 

are very promising. Finding statistically significant moderating effects in a relatively small sample 

emphasizes the strength of the (extended) DISC Model.  

5.3.3. Low response rate  

Perhaps the low response rate (38.5%) or the large difference in response rate between the two 

participating in this study (respectively 70.2% & 29.7%) may have affected the results. A high 

response rate is desirable, but unfortunately since the questionnaires are filled out on voluntary 

bases, this is not in the researcher’s hands. The low response rate and the large difference in 
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response rate between nursing homes is however consistent with previous studies in these nursing 

homes.  

5.3.4. Reliance on self-report 

Fourth, this study is fully based on self-report measures. A popular criticism is to qualify self-reported 

data as ‘subjective’ and that the retrieved responses may be biased or distorted by response styles 

(e.g., cognitive consistency within the person, acquiescence, social desirability), by attribution 

processes, or personality characteristics and affective states such as negative affectivity (Kompier, 

2005). However, studies have shown that self-reports and co-worker reports showed similar results, 

indicating that the criticism against self report may be wrongful (Dollard & de Jonge, 2003).  

Moreover, a popular argument against self-report is that it may lead to common-method bias 

(Donaldson & Grant-Vallone, 2002), however Spector (2006) argues that self-report measures may 

not limit internal consistency as much as is often assumed.  

5.3.5. Single-item measures of occupational rewards 

Fifth, the original occupational reward measures for the ERI Model were not available for this study.  

Due to the already lengthy questionnaire, the measures cognitive, emotional and physical 

occupational rewards were represented by a single item. Further research should be done with the 

full measure of the occupational rewards. However, although the rewards measures used in the ERI 

Questionnaire are well validated, in case of inclusion in the DISC Model, the measures should be 

reevaluated. For better compatibility with the DISC Model, new questions should be validated that 

cover the content of the job rewards measures from the ERI Model, but are phrased in a manner that 

suits the environmental paradigm rather than the psychological paradigm as they do now. The DISQ 

is developed in such a way that the employee is guided to answer more objectively, where the ERI-Q 

aims at the individual appraisal. Therefore original ERI measures of occupational rewards seem less 

appropriate due to the fact not effort is addressed in the DISQ, but job demands. It is not the 

appraisal of the occupational reward that should be included in the study, but the actual presence of 

the job reward itself.   

Moreover, single-item measures are by definition less powerful than multiple- item measures (Hair, 

et al., 2005). Thus, in future research the utilization of multiple-item measures might increase the 

power of job rewards as a moderator.  

5.3.6. Low Cronbach’s alpha’s  

A sixth concern is the somewhat lower alpha for cognitive resources (.68) and physical complaints 

(.67), indicating a lower internal consistency.  Also, principle axis factoring using oblique rotation on 

job satisfaction and work motivation items, revealed only one factor, where two factors (job 
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satisfaction and work motivation) were expected. However, as mentioned in the methods section, 

cognitive resources and physical complaints scales have shown good results in preceding studies 

(alpha > .70)(e.g.(van den Tooren & de Jonge, 2008)). Moreover, LISREL analyses in preceding studies 

indicated two separate factors for job satisfaction and work motivation. Scales could not be adapted 

and improved in this study, as that would make comparison with preceding and future studies 

impossible.  

5.3.7. Matching interactions only 

A final concern is the fact that only the matching interactions are tested in this study. Several 

researchers have  established that strongest results are found for matching interaction 

(Chrisopoulos, et al., 2010; de Jonge & Dormann, 2006). Since this study suffers from power 

problems as mentioned above, testing only the matching interactions seemed most appropriate, 

since that is where the largest effects are found. Future research should encompass all possible 

conditions in order to truly find support for the matching hypothesis.  

5.4. Practical Implications  

A healthy and safe work environment is necessity for every organization. Pressure however, 

especially on nurses is increasing due to the high (emotional) job demands (Ilhan, et al., 2008). 

Nursing is even classified a higher strain job than jobs in any other sector (Demerouti et al. 2000). 

Employee well-being and performance is crucial to the level of service delivered by the worker and 

especially in healthcare, employees cannot afford to have an ‘off-day’. De Jonge and Dormann (2003) 

have attempted to come up with job resources that allow organizations to maintain job demands 

high but not induce adverse health effects among the employees and even increase employee well-

being and performance. Studies in regard of the DISC Model have shown good predictive power (de 

Jonge, et al., 2008). This study however showed that the inclusion of job rewards into the DISC Model 

can increase that predictive power, especially with regard to employee well-being and performance. 

Although the results of this study are still preliminary and require further investigation, it offers 

promising results for integrating job rewards into the DISC Model. These finding suggest that 

extending the DISC Model with job rewards increases it ability to assess a work environment. It 

contributes to the power of the DISC Model in regard to risk assessment, evaluation and delivering 

practical implications, by uncovering parts of the social context originally untouched by the DISC 

Model.    

Interestingly, the majority of interviewees who took the opportunity to speak their mind in the 

comment section of the DICQ, indicated that they found their salary too low in regard to the work 

that they are required to do. The regression revealed positive relations between physical job rewards 
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and all three employee well-being and performance outcomes. However, the regressions revealed 

that emotional job rewards (i.e. esteem) were in regard to all three well-being and performance 

outcomes the stronger predictor. Moreover, job security (i.e. cognitive job reward) proved to be a 

much more important predictor in relation to adverse health effects and employee well-being and 

performance outcomes. Apparently, there is some noise between what employees actively appoint 

as an asset to buffer their high job demands and boost their well-being and performance, and the 

assets that actually relate to their well-being and performance. This argues in favor of the utilization 

of objectified measure, such as the DICQ, over a subjective measure that addresses appraisal.  

This study showed that a distal social context factors, job rewards, influences the relation between 

job demands and employee outcomes, job resources and employee outcomes and affects the 

moderation effects of job resources on the relation between job demands and employee outcomes.  

Where preceding studies have found mixed results with regard to the DISC Model in prediction of 

employee performance and well-being outcomes (de Jonge, et al., 2008; Steba, 2010), revealed this 

study significant three-way interaction with all three employee well-being and performance 

outcomes. In addition, physical and emotional job rewards (i.e. salary and esteem) positively related 

to all three employee well-being and performance measures, suggesting that a higher salary and the 

occasional pat on the back increase employee well-being and performance. Job insecurity on the 

other hand was positively related to concentration problems and emotional exhaustion.  

Both types of job rewards that are closely related to the workers basic safety needs, salary and job 

security, play an important role in employee well-being and performance. Job security seemed to 

cripple the workers ability to perform well (i.e. increased concentration problems and lower 

creativity). In line with Maslow’s Hierarchy of Needs (Maslow, 1954, 1968) suggests these findings 

that worrying about job security frustrates the worker’s ability to perform well. Of course giving 

every employee a permanent contract is not a feasible implication. However workers can be offered 

a declaration of intent in which clear criteria are defined that need to be satisfied in order for the 

employee to obtain a permanent contract. These criteria are best defined as so-called ‘SMART’-goals; 

specific, measurable, attainable, relevant and time-bound goals. By setting employee-specific 

SMART-goals, it is clear to the employee and the supervisor what level of performance expected of 

the employee, and also when the specific criteria or goal is satisfied. The SMART-goals should be 

evaluated in brief performance interviews that are held on regular basis with the worker and the 

direct supervisor. This can be beneficiary for both employee and employer. The employee knows 

whether he or she is performing according to the declaration of intent, and thus will be granted a 

permanent appointment in time. This might have fewer worries about their job security. Also, the 

employer will have better insight in the performance of the employee and, if necessary, offer 
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appropriate guidance. 

Moreover, the study revealed that workers with little job security experience high cognitive job 

resources more as a burden than as an asset. They might regard addressing a cognitive job resource 

as admitting they cannot handle the job demand by their own, which might feel as failure. However 

not asking for help when help would be needed, is also an undesirable situation. Addressing 

(cognitive) job resources should be stimulated by clearly articulating that addressing a job resource is 

a good thing instead of a sign of weakness.  A workshop on cooperation and teamwork in which 

employees learn how to ask for help and how to provide help might be an appropriate solution. In 

addition to asking for help, providing feedback is also a topic that should be addressed in the 

workshop. This study revealed that esteem is positively related to all employee well-being and 

performance outcomes. Feedback regards pointing out what, and how, a colleague could do better 

next time, but also saying out loud what a colleagues does very well is feedback. Good performance 

should be oblivious, but not taken for granted. A workshop on providing feedback can help workers 

and supervisors to provide feedback in a constructive manner, and especially praise co-workers for 

good work. A point of improvement should be accompanied by some sort of esteem, to keep up the 

good spirit in the work environment.  

5.5. Conclusion 

In conclusion, the results of this study indicate that job rewards can indeed contribute to the 

predictive power of the DISC Model. As hypothesized, job rewards can function both as stressor 

when low or insufficient and as stress buffer when high or sufficient, supporting the decision to 

include job rewards as separate moderator rather than as a specific job resource.  

 In line with extrinsic motivational theories, the strongest results were found with employee well-

being and performance antecedents. However, cognitive job rewards were also found relevant to the 

prediction of concentration problems and emotional exhaustion. More specifically, findings suggest 

that cognitive job rewards may be a precondition for employee well-being and performance.  

The overall findings suggest that incorporating job rewards in the DISC Mode will improve the 

model’s predictive power. 
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Appendix A. State of the Art- DISC Model 

 

Table 15 Overview of empirical evidence for the DISC model, extended from de Jonge, Dormann and van den Tooren (2008) 

Country Author(s) Population Design Outcomes Triple Match? 

Australia Davis (2003) 135 employees Cross sectional 

study 

Personal accompl. 

Emot. Exhaustion 

Phys. Complaints 

No 

No  

No 

Australia  Halik (2003) 102 call centre 

workers 

Cross sectional 

study 

Job Satisfaction 

Emot. Exhaustion 

No 

No 

Belgium  Plasschaert (2004) 830 health care 

workers 

 

Cross-sectional 

study 

 

Personal Accompl. 

Job Satisfaction 

Emot. Exhaustion 

Depersonalization 

No 

Yes (Cognitive) 

Yes (Emotional) 

Yes (Emotional) 

Germany  

 

Haeslich et al. 

(2003) 

 

313 doctors & 

nurses (general 

hospital) 

Baseline (from a  

2-wave panel  

study) 

Active Learning 

Emot. Exhaustion 

Phys. Complaints 

Yes (Cognitive) 

Yes(Emotional) 

Yes (Physical) 

Netherlands  

 

de Graauw (2003) 698 psychiatric 

Nurses 

Cross-sectional 

study 

Job Satisfaction 

Emot. Exhaustion 

No 

No 

Netherlands  

 

de Jonge et al. 

(2004) 

471 and 405 

nursing home 

workers 

Cross-sectional 

(two studies) 

Active Learning 

Emot. Exhaustion 

Phys. Complaints 

Yes (Cognitive) 

Yes (Emotional) 

No 

Netherlands  

 

Hoek & van 

Walsem- 

Reedeker (2004) 

347 retail trade 

workers 

Cross-sectional 

study 

Active Learning 

Emot. Exhaustion 

Phys. Complaints 

No 

Yes (Emotional) 

No 

Netherlands  

 

de Hoon et 

al.(2005) 

51 nursing home 

workers 

Cross-sectional 

study 

Creativity 

Emot. Exhaustion 

Phys. Complaints 

Yes (Cognitive) 

Yes (Emotional) 

No 

Netherlands  

 

Langen et al. 

(2005) 

78 employees 

working in the 

service-sector 

Cross-sectional 

study 

Creativity 

Active Learning 

Mental Fatigue 

Emot. Exhaustion 

Phys. Complaints 

No 

No 

Yes (Cognitive) 

No 

No 

Netherlands  

 

 

de Jonge et al. 

(2006) 

49 health care 

workers for 

disabled people 

Cross-sectional 

study 

Active Learning 

Emot. Exhaustion 

Phys. Complaints 

No 

Yes (Emotional) 

No 
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Netherlands  

 

de Jonge & 

Dormann (2006) 

280 and 267 

nursing home 

employees 

Two 2-wave 

panel studies 

Active Learning 

Emot. Exhaustion 

Phys. Complaints 

No 

Yes (Emotional) 

Yes (Physical) 

Netherlands de Jonge et al. 

(2008) 

1259 healthcare 

employees in a 

elderly home 

Cross-sectional 

study 

Emot. Exhaustion 

Employee Creativity 

Work Motivation 

Yes (Emotional) 

No 

Yes (Emotional) 

Netherlands Van den Tooren & 

de Jonge (2008) 

69 nursing home 

nurses 

Cross-sectional 

study 

Active Learning 

Emot. Exhaustion 

Phys. Complaints 

No 

No 

Yes (Physical) 

Belgium Van de Ven et al. 

(2008) 

207 informatics Cross-sectional 

study 

Learning Motivation  

Profess. efficacy  

No 

Yes  (Cognitive) 

Australia Chrisopoulos et al. 

(2010) 

179 police officers Two-wave 

longitudinal study 

Profess. efficacy  

Emot. Exhaustion 

Phys. Complaints 

Yes (cognitive) 

No 

No 
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Appendix B. Principle Axis Factoring  
 

A.1 Job Satisfaction and Work motivation  

Work motivation and job satisfaction are two highly correlated factors (.80). A high correlation 

between two factors is undesirable. Principle axis factoring was done analyzing the shared variance 

of the 6 job satisfaction / motivation items in order to assess how many factors there are, and what 

these factors are. Given the fact that 2 factors are expected, a rotation in necessary to deliver 

interpretable solutions. Given the fact that the six underlying items highly correlate, oblique rotation 

is the method of choice. If factors really are correlated, then orthogonal rotation forces an unrealistic 

solution that will probably distort loadings away from simple structure, whereas an oblique rotation 

will better represent reality and produce better simple structure(Floyd & Widaman, 1995). Principle 

axis factoring revealed only one factor for both motivation and satisfaction items. However, 

assessing the communalities for the work motivation items shows that these items have somewhat 

lower communalities with the other items.  Combined with the fact that preceding studies revealed 

two factors based on these items, job satisfaction and work motivation are regarded as two separate 

factors.  

Table 16 Communalities for work motivation and job satisfaction items 

 Initial 

MOT: challenging work ,537 

MOT: worthful work ,562 

SAT: satisfied with work ,680 

SAT: pleasured with work ,802 

SAT: pleasant to start a new working day ,612 

SAT: fascinating work, every day again ,694 

Extraction Method: Principal Axis Factoring. 

 
 
Table 17 Total variance explained work motivation items 

Factor 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 1,559 77,931 77,931 1,115 55,765 55,765 

2 ,441 22,069 100,000    

Extraction Method: Principal Axis Factoring. 
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Appendix C. SPSS Regression output 
 

B.1 Concentration Problems 
Table 18 Model summary Concentration Problems with Job Demands Resources Rewards and matching interactions SPSS 

 
 
Table 19 ANOVA Concentration Problems with  Job Demands Resources Rewards and matching interactions SPSS 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 1,438 3 ,479 ,727 ,537a 

Residual 114,122 173 ,660   

Total 115,560 176    

2 Regression 5,999 9 ,667 1,016 ,429b 

Residual 109,561 167 ,656   

Total 115,560 176    

3 Regression 21,178 12 1,765 3,067 ,001c 

Residual 94,382 164 ,575   

Total 115,560 176    

4 Regression 25,134 15 1,676 2,983 ,000d 

Residual 90,426 161 ,562   

Total 115,560 176    

5 Regression 31,165 21 1,484 2,726 ,000e 

Residual 84,395 155 ,544   

Total 115,560 176    

6 Regression 32,690 24 1,362 2,498 ,000f 

Residual 82,869 152 ,545   

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 ,112a ,012 -,005 ,81220 ,012 ,727 3 173 ,537 

2 ,228b ,052 ,001 ,80997 ,039 1,159 6 167 ,331 

3 ,428c ,183 ,124 ,75862 ,131 8,792 3 164 ,000 

4 ,466d ,217 ,145 ,74943 ,034 2,348 3 161 ,075 

5 ,519e ,270 ,171 ,73789 ,052 1,846 6 155 ,094 

6 ,532f ,283 ,170 ,73837 ,013 ,933 3 152 ,427 



72 

Total 115,560 176    
Table 20 Coefficients Concentration Problems with Job Demands Resources Rewards and matching interactions SPSS 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2,241 ,414  5,410 ,000 

age ,003 ,005 ,045 ,589 ,556 

sex -,004 ,230 -,001 -,015 ,988 

finished education -,079 ,061 -,099 -1,279 ,203 

2 (Constant) 2,353 ,427  5,509 ,000 

age ,002 ,006 ,029 ,350 ,727 

sex ,067 ,234 ,022 ,285 ,776 

finished education -,114 ,064 -,143 -1,787 ,076 

Zscore:  cognitive Job Demands -,023 ,093 -,029 -,252 ,802 

Zscore:  emotional demands ,090 ,085 ,111 1,056 ,292 

Zscore:  physical demands -,087 ,075 -,107 -1,166 ,245A 

Zscore:  cognitive resources ,021 ,086 ,026 ,248 ,804 

Zscore:  emotional resources -,151 ,087 -,185 -1,744 ,083 

Zscore:  physical resources ,021 ,091 ,025 ,227 ,821 

3 (Constant) 2,346 ,401  5,853 ,000 

age -,002 ,005 -,023 -,288 ,774 

sex ,069 ,221 ,023 ,314 ,754 

finished education -,105 ,060 -,132 -1,754 ,081 

Zscore:  cognitive demands -,021 ,087 -,025 -,235 ,814 

Zscore:  emotional demands ,091 ,081 ,113 1,129 ,261 

Zscore:  physical demands -,042 ,073 -,052 -,570 ,570 

Zscore:  cognitive resources ,029 ,082 ,036 ,357 ,722 

Zscore:  emotional resources -,108 ,082 -,132 -1,317 ,190 

Zscore:  physical resources -,023 ,086 -,027 -,264 ,792 

SCD_CR -,029 ,053 -,046 -,535 ,593 

SED_ER -,146 ,068 -,188 -2,145 ,033 

SPD_PR -,192 ,057 -,260 -3,352 ,001 

4 (Constant) 2,447 ,399  6,133 ,000 

age -,001 ,005 -,008 -,107 ,915 

sex -,029 ,223 -,010 -,130 ,897 
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finished education -,119 ,059 -,150 -2,004 ,047 

Zscore:  cognitive demands -,009 ,088 -,011 -,103 ,918 

Zscore:  emotional demands ,053 ,082 ,066 ,649 ,517 

Zscore:  physical demands -,029 ,074 -,036 -,395 ,693 

Zscore:  cognitive resources ,053 ,082 ,065 ,644 ,520 

Zscore:  emotional resources -,060 ,088 -,073 -,681 ,497 

Zscore:  physical resources -,043 ,085 -,052 -,502 ,616 

SCD_CR -,017 ,053 -,028 -,330 ,742 

SED_ER -,146 ,067 -,189 -2,170 ,031 

SPD_PR -,193 ,057 -,262 -3,368 ,001 

Zscore:  jobsecurity -,156 ,062 -,195 -2,516 ,013 

Zscore:  get esteemed by coworkers -,008 ,072 -,010 -,109 ,913 

Zscore:  salary is enough -,033 ,063 -,041 -,533 ,595 

5 (Constant) 2,583 ,401  6,444 ,000 

age -,003 ,005 -,044 -,559 ,577 

sex -,020 ,221 -,007 -,088 ,930 

finished education -,122 ,059 -,153 -2,058 ,041 

Zscore:  cognitive demands ,005 ,088 ,006 ,059 ,953 

Zscore:  emotional demands ,100 ,083 ,124 1,201 ,232 

Zscore:  physical demands -,087 ,075 -,107 -1,154 ,250 

Zscore:  cognitive resources ,069 ,081 ,085 ,847 ,398 

Zscore:  emotional resources -,058 ,088 -,071 -,666 ,506 

Zscore:  physical resources -,033 ,086 -,040 -,383 ,703 

SCD_CR -,007 ,054 -,011 -,120 ,904 

SED_ER -,162 ,075 -,210 -2,164 ,032 

SPD_PR -,202 ,057 -,273 -3,508 ,001 

Zscore:  jobsecurity -,221 ,067 -,276 -3,324 ,001 

Zscore:  get esteemed by coworkers ,006 ,072 ,008 ,088 ,930 

Zscore:  salary is enough -,019 ,063 -,023 -,299 ,766 

SCD_RWC -,083 ,054 -,116 -1,542 ,125 

SED_RWE ,012 ,076 ,014 ,154 ,878 

SPD_RWP ,071 ,060 ,096 1,190 ,236 

SCR_RWC -,126 ,058 -,180 -2,175 ,031 

SER_RWE -,003 ,073 -,004 -,040 ,968 
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SPR_RWP -,016 ,068 -,019 -,236 ,814 

6 (Constant) 2,524 ,407  6,205 ,000 

age -,003 ,005 -,044 -,557 ,579 

sex -,002 ,224 -,001 -,008 ,994 

finished education -,113 ,060 -,142 -1,896 ,060 

Zscore:  cognitive demands ,023 ,089 ,028 ,258 ,797 

Zscore:  emotional demands ,096 ,089 ,119 1,078 ,283 

Zscore:  physical demands -,081 ,076 -,100 -1,064 ,289 

Zscore:  cognitive resources ,081 ,082 ,101 ,988 ,325 

Zscore:  emotional resources -,040 ,092 -,048 -,431 ,667 

Zscore:  physical resources -,038 ,086 -,046 -,441 ,660 

SCD_CR ,036 ,060 ,059 ,604 ,547 

SED_ER -,171 ,076 -,221 -2,250 ,026 

SPD_PR -,210 ,058 -,285 -3,633 ,000 

Zscore:  jobsecurity -,211 ,067 -,263 -3,135 ,002 

Zscore:  get esteemed by coworkers ,014 ,075 ,016 ,181 ,857 

Zscore:  salary is enough -,018 ,068 -,021 -,259 ,796 

SCD_RWC -,145 ,067 -,202 -2,178 ,031 

SED_RWE ,008 ,078 ,009 ,102 ,919 

SPD_RWP ,049 ,066 ,067 ,746 ,457 

SCR_RWC -,141 ,060 -,200 -2,352 ,020 

SER_RWE -,003 ,074 -,004 -,041 ,967 

SPR_RWP -,009 ,069 -,011 -,132 ,895 

SCD_CR_RWC -,088 ,053 -,173 -1,661 ,099 

SED_ER_RWE ,044 ,071 ,064 ,623 ,534 

SPD_PR_RWP ,007 ,057 ,011 ,119 ,905 
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B.2 Emotional Exhaustion 

 
Table 21 Model summary Emotional Exhaustion with Demands Resources Rewards and matching interactions SPSS 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 Sig. F Change 

1 ,124a ,015 -,002 ,87149 ,015 ,899 3 173 ,443 

2 ,548b ,300 ,262 ,74796 ,285 11,311 6 167 ,000 

3 ,568c ,322 ,272 ,74270 ,022 1,791 3 164 ,151 

4 ,598d ,358 ,298 ,72950 ,036 2,996 3 161 ,032 

5 ,626e ,392 ,310 ,72333 ,034 1,460 6 155 ,196 

6 ,642f ,412 ,319 ,71872 ,019 1,665 3 152 ,177 

 
 
Table 22 ANOVA Emotional Exhaustion with Demands Resources Rewards and matching interactions SPSS 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 2,048 3 ,683 ,899 ,443a 

Residual 131,392 173 ,759   

Total 133,440 176    

2 Regression 40,014 9 4,446 7,947 ,000b 

Residual 93,426 167 ,559   

Total 133,440 176    

3 Regression 42,977 12 3,581 6,493 ,000c 

Residual 90,463 164 ,552   

Total 133,440 176    

4 Regression 47,761 15 3,184 5,983 ,000d 

Residual 85,679 161 ,532   

Total 133,440 176    

5 Regression 52,344 21 2,493 4,764 ,000e 

Residual 81,097 155 ,523   

Total 133,440 176    

6 Regression 54,924 24 2,289 4,430 ,000f 

Residual 78,516 152 ,517   

Total 133,440 176    
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Table 23 Coefficients Emotional Exhaustion with Job Demands Resources Rewards and matching interactions SPSS 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) ,871 ,444  1,960 ,052 

age ,002 ,005 ,028 ,375 ,708 

sex ,189 ,247 ,059 ,766 ,444 

finished education ,102 ,066 ,120 1,553 ,122 

2 (Constant) ,842 ,394  2,137 ,034 

age ,001 ,005 ,020 ,282 ,778 

sex ,262 ,217 ,081 1,209 ,228 

finished education ,100 ,059 ,117 1,697 ,092 

Zscore:  cognitive demands -,019 ,085 -,022 -,229 ,819 

Zscore:  emotional demands ,081 ,078 ,094 1,031 ,304 

Zscore:  physical demands ,256 ,069 ,292 3,699 ,000 

Zscore:  cognitive resources ,137 ,078 ,158 1,750 ,082 

Zscore:  emotional resources -,213 ,080 -,241 -2,643 ,009 

Zscore:  physical resources -,174 ,082 -,197 -2,112 ,036 

3 (Constant) ,826 ,392  2,105 ,037 

age ,001 ,005 ,017 ,232 ,817 

sex ,227 ,216 ,071 1,049 ,296 

finished education ,106 ,059 ,124 1,805 ,073 

Zscore:  cognitive demands -,021 ,085 -,024 -,244 ,807 

Zscore:  emotional demands ,063 ,079 ,073 ,796 ,427 

Zscore:  physical demands ,306 ,072 ,350 4,237 ,000 

Zscore:  cognitive resources ,140 ,079 ,162 1,767 ,079 

Zscore:  emotional resources -,205 ,080 -,232 -2,554 ,012 

Zscore:  physical resources -,186 ,083 -,211 -2,251 ,026 

SCD_CR ,026 ,052 ,039 ,492 ,623 

SED_ER ,030 ,066 ,036 ,445 ,657 

SPD_PR -,126 ,056 -,160 -2,259 ,025 

4 (Constant) ,887 ,388  2,285 ,024 

age ,002 ,005 ,024 ,340 ,734 

sex ,172 ,217 ,054 ,794 ,429 
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finished education ,097 ,058 ,113 1,675 ,096 

Zscore:  cognitive demands -,028 ,085 -,032 -,328 ,743 

Zscore:  emotional demands ,039 ,079 ,045 ,487 ,627 

Zscore:  physical demands ,298 ,072 ,340 4,114 ,000 

Zscore:  cognitive resources ,162 ,079 ,187 2,061 ,041 

Zscore:  emotional resources -,126 ,086 -,142 -1,468 ,144 

Zscore:  physical resources -,191 ,082 -,216 -2,338 ,021 

SCD_CR ,036 ,052 ,054 ,696 ,487 

SED_ER ,020 ,066 ,025 ,312 ,756 

SPD_PR -,114 ,056 -,143 -2,029 ,044 

Zscore:  jobsecurity -,121 ,060 -,140 -1,999 ,047 

Zscore:  get esteemed by 

coworkers 

-,080 ,069 -,091 -1,153 ,251 

Zscore:  salary is enough -,084 ,061 -,095 -1,379 ,170 

5 (Constant) ,824 ,393  2,097 ,038 

age ,001 ,005 ,017 ,243 ,808 

sex ,206 ,216 ,064 ,952 ,343 

finished education ,102 ,058 ,119 1,762 ,080 

Zscore:  cognitive demands -,050 ,085 -,058 -,589 ,556 

Zscore:  emotional demands ,081 ,082 ,094 ,996 ,321 

Zscore:  physical demands ,272 ,074 ,312 3,675 ,000 

Zscore:  cognitive resources ,171 ,079 ,197 2,175 ,031 

Zscore:  emotional resources -,126 ,086 -,143 -1,467 ,144 

Zscore:  physical resources -,161 ,083 -,183 -1,931 ,055 

SCD_CR ,062 ,053 ,093 1,163 ,247 

SED_ER ,072 ,073 ,086 ,975 ,331 

SPD_PR -,107 ,056 -,136 -1,906 ,058 

Zscore:  jobsecurity -,127 ,065 -,148 -1,954 ,052 

Zscore:  get esteemed by 

coworkers 

-,069 ,070 -,079 -,981 ,328 

Zscore:  salary is enough -,093 ,062 -,105 -1,502 ,135 

SCD_RWC -,047 ,053 -,061 -,889 ,375 

SED_RWE -,069 ,074 -,075 -,925 ,357 

SPD_RWP ,122 ,058 ,154 2,105 ,037 

SCR_RWC -,024 ,057 -,032 -,430 ,668 
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SER_RWE ,074 ,072 ,082 1,039 ,300 

SPR_RWP ,109 ,066 ,122 1,642 ,103 

6 (Constant) ,949 ,396  2,395 ,018 

age ,001 ,005 ,011 ,149 ,882 

sex ,136 ,218 ,042 ,623 ,534 

finished education ,088 ,058 ,103 1,519 ,131 

Zscore:  cognitive demands -,039 ,086 -,045 -,454 ,651 

Zscore:  emotional demands ,145 ,086 ,168 1,672 ,097 

Zscore:  physical demands ,257 ,074 ,294 3,465 ,001 

Zscore:  cognitive resources ,169 ,079 ,195 2,129 ,035 

Zscore:  emotional resources -,145 ,090 -,164 -1,619 ,108 

Zscore:  physical resources -,151 ,083 -,171 -1,807 ,073 

SCD_CR ,054 ,059 ,081 ,923 ,357 

SED_ER ,098 ,074 ,118 1,321 ,189 

SPD_PR -,103 ,056 -,130 -1,830 ,069 

Zscore:  jobsecurity -,142 ,065 -,166 -2,180 ,031 

Zscore:  get esteemed by 

coworkers 

-,109 ,072 -,124 -1,500 ,136 

Zscore:  salary is enough -,048 ,066 -,055 -,734 ,464 

SCD_RWC -,039 ,065 -,051 -,606 ,546 

SED_RWE -,103 ,076 -,111 -1,355 ,177 

SPD_RWP ,087 ,064 ,109 1,349 ,179 

SCR_RWC -,026 ,058 -,034 -,441 ,660 

SER_RWE ,096 ,072 ,106 1,339 ,183 

SPR_RWP ,112 ,066 ,126 1,700 ,091 

SCD_CR_RWC ,019 ,051 ,034 ,362 ,717 

SED_ER_RWE -,112 ,069 -,149 -1,617 ,108 

SPD_PR_RWP ,084 ,055 ,127 1,523 ,130 
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B.3 Physical Complaints 

 
Table 24 Model summary Physical complaints with Demands Resources Rewards and matching interactions SPSS 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 ,137a ,019 ,001 ,62952 ,019 1,072 3 168 ,362 

2 ,416b ,173 ,127 ,58842 ,155 5,048 6 162 ,000 

3 ,449c ,201 ,141 ,58382 ,028 1,854 3 159 ,140 

4 ,451d ,203 ,127 ,58866 ,002 ,133 3 156 ,940 

5 ,470e ,221 ,112 ,59357 ,018 ,571 6 150 ,753 

6 ,482f ,232 ,107 ,59524 ,011 ,720 3 147 ,541 

 
 

Table 25 ANOVA Physical complaints with Demands Resources Rewards and matching interactions SPSS 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 1,275 3 ,425 1,072 ,362a 

Residual 66,577 168 ,396   

Total 67,852 171    

2 Regression 11,761 9 1,307 3,774 ,000b 

Residual 56,091 162 ,346   

Total 67,852 171    

3 Regression 13,657 12 1,138 3,339 ,000c 

Residual 54,195 159 ,341   

Total 67,852 171    

4 Regression 13,795 15 ,920 2,654 ,001d 

Residual 54,057 156 ,347   

Total 67,852 171    

5 Regression 15,003 21 ,714 2,028 ,008e 

Residual 52,849 150 ,352   

Total 67,852 171    

6 Regression 15,768 24 ,657 1,854 ,014f 

Residual 52,084 147 ,354   

Total 67,852 171    
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Table 26 Coefficients Physical complaints with Demands Resources Rewards and matching interactions SPS 
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Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1,766 ,322  5,478 ,000 

age -,003 ,004 -,065 -,844 ,400 

sex ,245 ,179 ,107 1,369 ,173 

finished education -,024 ,048 -,040 -,507 ,613 

2 (Constant) 1,766 ,312  5,668 ,000 

age -,004 ,004 -,073 -,936 ,351 

sex ,246 ,171 ,107 1,441 ,151 

finished education -,021 ,046 -,034 -,445 ,657 

Zscore:  cognitive demands ,059 ,068 ,094 ,872 ,385 

Zscore:  emotional demands -,099 ,063 -,159 -1,585 ,115 

Zscore:  physical demands ,182 ,055 ,287 3,287 ,001 

Zscore:  cognitive resources ,041 ,062 ,065 ,653 ,515 

Zscore:  emotional resources -,140 ,064 -,220 -2,201 ,029 

Zscore:  physical resources -,047 ,066 -,073 -,713 ,477 

3 (Constant) 1,744 ,310  5,629 ,000 

age -,003 ,004 -,053 -,671 ,503 

sex ,217 ,171 ,095 1,274 ,205 

finished education -,018 ,046 -,030 -,395 ,693 

Zscore:  cognitive demands ,058 ,068 ,093 ,858 ,392 

Zscore:  emotional demands -,112 ,063 -,180 -1,785 ,076 

Zscore:  physical demands ,209 ,057 ,330 3,645 ,000 

Zscore:  cognitive resources ,046 ,063 ,074 ,735 ,464 

Zscore:  emotional resources -,150 ,064 -,234 -2,351 ,020 

Zscore:  physical resources -,043 ,066 -,067 -,652 ,516 

SCD_CR ,045 ,041 ,094 1,091 ,277 

SED_ER ,067 ,053 ,112 1,270 ,206 

SPD_PR -,039 ,045 -,068 -,881 ,380 

4 (Constant) 1,756 ,315  5,581 ,000 

age -,003 ,004 -,051 -,635 ,526 

sex ,206 ,176 ,090 1,170 ,244 

finished education -,020 ,047 -,033 -,429 ,669 
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Zscore:  cognitive demands ,064 ,069 ,103 ,928 ,355 

Zscore:  emotional demands -,116 ,065 -,186 -1,796 ,074 

Zscore:  physical demands ,216 ,059 ,342 3,660 ,000 

Zscore:  cognitive resources ,046 ,064 ,074 ,721 ,472 

Zscore:  emotional resources -,164 ,070 -,257 -2,352 ,020 

Zscore:  physical resources -,047 ,067 -,074 -,707 ,481 

SCD_CR ,044 ,042 ,093 1,061 ,290 

SED_ER ,070 ,054 ,117 1,313 ,191 

SPD_PR -,044 ,046 -,077 -,971 ,333 

Zscore:  jobsecurity -,008 ,049 -,013 -,170 ,865 

Zscore:  get esteemed by coworkers ,031 ,056 ,050 ,555 ,580 

Zscore:  salary is enough ,012 ,050 ,018 ,236 ,814 

5 (Constant) 1,754 ,324  5,414 ,000 

age -,003 ,004 -,053 -,641 ,523 

sex ,217 ,178 ,095 1,220 ,225 

finished education -,025 ,048 -,041 -,525 ,600 

Zscore:  cognitive demands ,055 ,071 ,088 ,776 ,439 

Zscore:  emotional demands -,112 ,068 -,180 -1,651 ,101 

Zscore:  physical demands ,215 ,062 ,339 3,473 ,001 

Zscore:  cognitive resources ,036 ,065 ,058 ,553 ,581 

Zscore:  emotional resources -,170 ,071 -,266 -2,385 ,018 

Zscore:  physical resources -,044 ,070 -,069 -,630 ,530 

SCD_CR ,040 ,044 ,084 ,914 ,362 

SED_ER ,109 ,062 ,181 1,775 ,078 

SPD_PR -,042 ,047 -,072 -,888 ,376 

Zscore:  jobsecurity ,006 ,054 ,010 ,115 ,908 

Zscore:  get esteemed by coworkers ,043 ,058 ,068 ,731 ,466 

Zscore:  salary is enough ,013 ,051 ,021 ,256 ,799 

SCD_RWC -,004 ,044 -,007 -,089 ,929 

SED_RWE -,019 ,061 -,029 -,313 ,755 

SPD_RWP ,048 ,048 ,084 ,992 ,323 

SCR_RWC ,033 ,047 ,061 ,703 ,483 

SER_RWE ,052 ,059 ,080 ,874 ,383 

SPR_RWP -,002 ,055 -,004 -,042 ,967 
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6 (Constant) 1,825 ,330  5,536 ,000 

age -,003 ,004 -,057 -,687 ,493 

sex ,188 ,181 ,082 1,038 ,301 

finished education -,034 ,048 -,055 -,702 ,484 

Zscore:  cognitive demands ,049 ,072 ,078 ,680 ,498 

Zscore:  emotional demands -,093 ,073 -,149 -1,273 ,205 

Zscore:  physical demands ,208 ,062 ,329 3,338 ,001 

Zscore:  cognitive resources ,026 ,067 ,042 ,391 ,696 

Zscore:  emotional resources -,189 ,075 -,296 -2,525 ,013 

Zscore:  physical resources -,038 ,071 -,059 -,539 ,591 

SCD_CR ,015 ,049 ,031 ,299 ,766 

SED_ER ,121 ,063 ,200 1,927 ,056 

SPD_PR -,035 ,047 -,061 -,748 ,456 

Zscore:  jobsecurity -,002 ,055 -,004 -,045 ,964 

Zscore:  get esteemed by coworkers ,029 ,061 ,046 ,478 ,633 

Zscore:  salary is enough ,022 ,055 ,035 ,397 ,692 

SCD_RWC ,030 ,054 ,055 ,558 ,578 

SED_RWE -,025 ,063 -,038 -,394 ,694 

SPD_RWP ,054 ,053 ,094 1,003 ,317 

SCR_RWC ,043 ,049 ,080 ,887 ,376 

SER_RWE ,059 ,060 ,090 ,973 ,332 

SPR_RWP -,006 ,056 -,009 -,108 ,914 

SCD_CR_RWC ,053 ,043 ,136 1,236 ,218 

SED_ER_RWE -,059 ,057 -,111 -1,032 ,304 

SPD_PR_RWP ,011 ,046 ,022 ,229 ,819 
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B.4 Employee Creativity 
Table 27 Model summary Employee Creativity with Demands Resources Rewards and matching interactions SPSS 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 ,091a ,008 -,009 ,75358 ,008 ,479 3 173 ,697 

2 ,441b ,195 ,151 ,69121 ,186 6,439 6 167 ,000 

3 ,535c ,286 ,234 ,65663 ,092 7,018 3 164 ,000 

4 ,623d ,388 ,331 ,61352 ,102 8,951 3 161 ,000 

5 ,646e ,417 ,338 ,61041 ,029 1,274 6 155 ,272 

6 ,669f ,447 ,360 ,60024 ,030 2,767 3 152 ,044 

 
Table 28 ANOVA  Creativity with Demands Resources Rewards and matching interactions SPSS 

Model Sum of Squares df Mean Square F Sig. 

1 Regression ,816 3 ,272 ,479 ,697a 

Residual 98,244 173 ,568   

Total 99,060 176    

2 Regression 19,273 9 2,141 4,482 ,000b 

Residual 79,787 167 ,478   

Total 99,060 176    

3 Regression 28,350 12 2,362 5,479 ,000c 

Residual 70,710 164 ,431   

Total 99,060 176    

4 Regression 38,458 15 2,564 6,811 ,000d 

Residual 60,602 161 ,376   

Total 99,060 176    

5 Regression 41,306 21 1,967 5,279 ,000e 

Residual 57,754 155 ,373   

Total 99,060 176    

6 Regression 44,297 24 1,846 5,123 ,000f 

Residual 54,763 152 ,360   

Total 99,060 176    
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Table 29 Coefficients Creativity with Job Demands Resources Rewards and matching interactions SPSS 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3,719 ,384  9,678 ,000 

age -,001 ,005 -,011 -,139 ,889 

finished education ,005 ,057 ,007 ,088 ,930 

sex ,251 ,214 ,091 1,175 ,242 

2 (Constant) 3,665 ,365  10,055 ,000 

age -,002 ,005 -,032 -,413 ,680 

finished education ,027 ,054 ,036 ,493 ,622 

sex ,274 ,200 ,099 1,370 ,172 

Zscore:  cognitive demands ,057 ,079 ,076 ,721 ,472 

Zscore:  emotional demands ,065 ,073 ,087 ,898 ,371 

Zscore:  physical demands -,106 ,064 -,142 -1,669 ,097 

Zscore:  cognitive resources ,049 ,073 ,066 ,672 ,502 

Zscore:  emotional resources ,281 ,074 ,371 3,798 ,000 

Zscore:  physical resources -,008 ,077 -,010 -,097 ,923 

3 (Constant) 3,730 ,347  10,753 ,000 

age ,002 ,005 ,026 ,350 ,727 

finished education ,010 ,052 ,013 ,191 ,849 

sex ,258 ,191 ,093 1,349 ,179 

Zscore:  cognitive demands ,034 ,076 ,045 ,444 ,657 

Zscore:  emotional demands ,051 ,070 ,069 ,734 ,464 

Zscore:  physical demands -,165 ,064 -,219 -2,588 ,011 

Zscore:  cognitive resources ,007 ,071 ,009 ,100 ,921 

Zscore:  emotional resources ,266 ,071 ,351 3,754 ,000 

Zscore:  physical resources ,000 ,074 -,001 -,005 ,996 

SCD_CR -,120 ,046 -,210 -2,607 ,010 

SED_ER ,170 ,059 ,238 2,902 ,004 

SPD_PR ,131 ,049 ,192 2,646 ,009 

4 (Constant) 3,787 ,327  11,593 ,000 

age ,002 ,004 ,025 ,366 ,715 
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finished education ,005 ,049 ,007 ,112 ,911 

sex ,219 ,183 ,079 1,196 ,233 

Zscore:  cognitive demands ,090 ,072 ,119 1,250 ,213 

Zscore:  emotional demands ,046 ,067 ,061 ,683 ,495 

Zscore:  physical demands -,118 ,061 -,157 -1,948 ,053 

Zscore:  cognitive resources -,022 ,067 -,029 -,322 ,748 

Zscore:  emotional resources ,138 ,072 ,181 1,913 ,058 

Zscore:  physical resources -,009 ,070 -,012 -,135 ,892 

SCD_CR -,130 ,043 -,227 -3,007 ,003 

SED_ER ,198 ,055 ,277 3,591 ,000 

SPD_PR ,093 ,047 ,137 1,988 ,049 

Zscore:  jobsecurity ,012 ,051 ,017 ,241 ,810 

Zscore:  get esteemed by 

coworkers 

,230 ,059 ,303 3,933 ,000 

Zscore:  salary is enough ,146 ,051 ,191 2,838 ,005 

5 (Constant) 3,800 ,332  11,460 ,000 

age ,002 ,004 ,025 ,360 ,720 

finished education ,001 ,049 ,001 ,018 ,986 

sex ,218 ,183 ,079 1,193 ,235 

Zscore:  cognitive demands ,088 ,072 ,117 1,219 ,225 

Zscore:  emotional demands ,042 ,069 ,057 ,612 ,541 

Zscore:  physical demands -,104 ,062 -,138 -1,667 ,097 

Zscore:  cognitive resources -,027 ,067 -,036 -,396 ,693 

Zscore:  emotional resources ,116 ,072 ,153 1,601 ,111 

Zscore:  physical resources ,006 ,071 ,007 ,078 ,938 

SCD_CR -,148 ,045 -,258 -3,306 ,001 

SED_ER ,253 ,062 ,354 4,093 ,000 

SPD_PR ,088 ,048 ,129 1,848 ,066 

Zscore:  jobsecurity ,036 ,055 ,048 ,651 ,516 

Zscore:  get esteemed by 

coworkers 

,235 ,060 ,310 3,945 ,000 

Zscore:  salary is enough ,136 ,052 ,178 2,595 ,010 

SCD_RWC ,022 ,045 ,034 ,498 ,619 

SED_RWE -,132 ,063 -,164 -2,090 ,038 

SPD_RWP -,045 ,049 -,065 -,908 ,365 
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SCR_RWC ,040 ,048 ,061 ,825 ,411 

SER_RWE -,030 ,061 -,038 -,489 ,626 

SPR_RWP -,073 ,056 -,094 -1,295 ,197 

6 (Constant) 3,823 ,331  11,564 ,000 

age ,001 ,004 ,017 ,242 ,809 

finished education ,002 ,048 ,003 ,041 ,967 

sex ,187 ,182 ,068 1,031 ,304 

Zscore:  cognitive demands ,120 ,072 ,159 1,666 ,098 

Zscore:  emotional demands ,083 ,072 ,111 1,149 ,252 

Zscore:  physical demands -,102 ,062 -,135 -1,645 ,102 

Zscore:  cognitive resources -,020 ,067 -,027 -,305 ,761 

Zscore:  emotional resources ,110 ,075 ,145 1,472 ,143 

Zscore:  physical resources ,011 ,070 ,014 ,153 ,879 

SCD_CR -,097 ,049 -,168 -1,973 ,050 

SED_ER ,258 ,062 ,361 4,184 ,000 

SPD_PR ,077 ,047 ,113 1,638 ,103 

Zscore:  jobsecurity ,042 ,055 ,057 ,776 ,439 

Zscore:  get esteemed by 

coworkers 

,216 ,061 ,284 3,555 ,001 

Zscore:  salary is enough ,157 ,055 ,206 2,830 ,005 

SCD_RWC -,060 ,054 -,090 -1,105 ,271 

SED_RWE -,157 ,064 -,195 -2,466 ,015 

SPD_RWP -,083 ,054 -,121 -1,544 ,125 

SCR_RWC ,029 ,049 ,044 ,587 ,558 

SER_RWE -,014 ,060 -,017 -,225 ,822 

SPR_RWP -,064 ,056 -,083 -1,153 ,251 

SCD_CR_RWC -,100 ,043 -,212 -2,325 ,021 

SED_ER_RWE -,048 ,058 -,075 -,839 ,403 

SPD_PR_RWP ,032 ,046 ,056 ,689 ,492 
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B.5 Work Motivation 

 
Table 30 Model summary Work motivation with Demands Resources Rewards and matching interactions SPSS 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 ,055a ,003 -,014 ,72249 ,003 ,175 3 173 ,913 

2 ,469b ,220 ,178 ,65051 ,217 7,733 6 167 ,000 

3 ,583c ,340 ,291 ,60398 ,120 9,908 3 164 ,000 

4 ,626d ,391 ,335 ,58515 ,052 4,576 3 161 ,004 

5 ,648e ,420 ,342 ,58210 ,029 1,281 6 155 ,269 

6 ,674f ,454 ,367 ,57055 ,034 3,113 3 152 ,028 

 
 
Table 31 ANOVA Work motivation with Demands Resources Rewards and matching interactions SPSS 

Model Sum of Squares df Mean Square F Sig. 

1 Regression ,275 3 ,092 ,175 ,913a 

Residual 90,305 173 ,522   

Total 90,579 176    

2 Regression 19,910 9 2,212 5,228 ,000b 

Residual 70,669 167 ,423   

Total 90,579 176    

3 Regression 30,753 12 2,563 7,025 ,000c 

Residual 59,826 164 ,365   

Total 90,579 176    

4 Regression 35,453 15 2,364 6,903 ,000d 

Residual 55,126 161 ,342   

Total 90,579 176    

5 Regression 38,059 21 1,812 5,349 ,000e 

Residual 52,520 155 ,339   

Total 90,579 176    

6 Regression 41,099 24 1,712 5,261 ,000f 

Residual 49,480 152 ,326   

Total 90,579 176    
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Table 32 Coefficients Work motivation with Demands Resources Rewards and matching interactions SPSS 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3,999 ,368  10,855 ,000 

age -,002 ,005 -,041 -,541 ,589 

sex ,078 ,205 ,029 ,381 ,704 

finished education ,015 ,055 ,021 ,271 ,787 

2 (Constant) 4,024 ,343  11,731 ,000 

age -,006 ,004 -,105 -1,400 ,164 

sex ,187 ,188 ,071 ,993 ,322 

finished education ,021 ,051 ,030 ,408 ,684 

Zscore:  cognitive demands ,176 ,074 ,245 2,372 ,019 

Zscore:  emotional demands ,050 ,068 ,070 ,728 ,467 

Zscore:  physical demands -,113 ,060 -,157 -1,883 ,061 

Zscore:  cognitive resources ,122 ,069 ,171 1,773 ,078 

Zscore:  emotional resources ,234 ,070 ,323 3,355 ,001 

Zscore:  physical resources -,076 ,073 -,104 -1,040 ,300 

3 (Constant) 4,094 ,319  12,831 ,000 

age -,002 ,004 -,025 -,356 ,722 

sex ,127 ,176 ,048 ,723 ,471 

finished education ,003 ,048 ,005 ,073 ,942 

Zscore:  cognitive demands ,142 ,069 ,197 2,047 ,042 

Zscore:  emotional demands ,012 ,064 ,016 ,183 ,855 

Zscore:  physical demands -,142 ,058 -,197 -2,421 ,017 
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Zscore:  cognitive resources ,069 ,065 ,096 1,056 ,292 

Zscore:  emotional resources ,221 ,065 ,305 3,387 ,001 

Zscore:  physical resources -,080 ,068 -,109 -1,168 ,244 

SCD_CR -,136 ,042 -,248 -3,202 ,002 

SED_ER ,264 ,054 ,386 4,882 ,000 

SPD_PR ,051 ,045 ,077 1,111 ,268 

4 (Constant) 4,113 ,312  13,203 ,000 

age -,002 ,004 -,027 -,395 ,694 

sex ,119 ,174 ,045 ,681 ,497 

finished education ,002 ,046 ,003 ,046 ,963 

Zscore:  cognitive demands ,176 ,069 ,243 2,557 ,011 

Zscore:  emotional demands ,013 ,064 ,018 ,200 ,842 

Zscore:  physical demands -,114 ,058 -,158 -1,968 ,051 

Zscore:  cognitive resources ,049 ,064 ,069 ,773 ,441 

Zscore:  emotional resources ,128 ,069 ,176 1,860 ,065 

Zscore:  physical resources -,083 ,066 -,114 -1,256 ,211 

SCD_CR -,145 ,041 -,264 -3,501 ,001 

SED_ER ,282 ,053 ,412 5,350 ,000 

SPD_PR ,025 ,045 ,039 ,568 ,571 

Zscore:  jobsecurity ,030 ,048 ,042 ,618 ,537 

Zscore:  get esteemed by 

coworkers 

,162 ,056 ,223 2,895 ,004 

Zscore:  salary is enough ,083 ,049 ,114 1,703 ,091 

5 (Constant) 4,150 ,316  13,123 ,000 

age -,002 ,004 -,035 -,496 ,621 

sex ,119 ,174 ,045 ,683 ,496 

finished education -,004 ,047 -,006 -,085 ,932 
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Zscore:  cognitive demands ,172 ,069 ,239 2,491 ,014 

Zscore:  emotional demands ,020 ,066 ,028 ,301 ,764 

Zscore:  physical demands -,115 ,059 -,160 -1,936 ,055 

Zscore:  cognitive resources ,041 ,064 ,057 ,634 ,527 

Zscore:  emotional resources ,104 ,069 ,143 1,505 ,134 

Zscore:  physical resources -,065 ,068 -,089 -,960 ,339 

SCD_CR -,161 ,043 -,294 -3,769 ,000 

SED_ER ,345 ,059 ,504 5,836 ,000 

SPD_PR ,021 ,045 ,032 ,465 ,643 

Zscore:  jobsecurity ,046 ,053 ,065 ,873 ,384 

Zscore:  get esteemed by 

coworkers 

,175 ,057 ,241 3,066 ,003 

Zscore:  salary is enough ,081 ,050 ,111 1,616 ,108 

SCD_RWC -,018 ,043 -,028 -,414 ,680 

SED_RWE -,105 ,060 -,137 -1,749 ,082 

SPD_RWP -,014 ,047 -,021 -,289 ,773 

SCR_RWC ,039 ,046 ,063 ,855 ,394 

SER_RWE ,007 ,058 ,009 ,120 ,904 

SPR_RWP -,080 ,054 -,108 -1,486 ,139 

6 (Constant) 4,230 ,314  13,461 ,000 

age -,003 ,004 -,048 -,691 ,491 

sex ,064 ,173 ,024 ,369 ,713 

finished education -,009 ,046 -,013 -,199 ,842 

Zscore:  cognitive demands ,201 ,069 ,279 2,927 ,004 

Zscore:  emotional demands ,078 ,069 ,109 1,129 ,261 

Zscore:  physical demands -,115 ,059 -,160 -1,954 ,053 

Zscore:  cognitive resources ,037 ,064 ,051 ,576 ,566 
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Zscore:  emotional resources ,075 ,071 ,104 1,063 ,290 

Zscore:  physical resources -,053 ,067 -,072 -,789 ,432 

SCD_CR -,125 ,047 -,228 -2,691 ,008 

SED_ER ,357 ,059 ,522 6,084 ,000 

SPD_PR ,012 ,045 ,019 ,276 ,783 

Zscore:  jobsecurity ,047 ,052 ,067 ,913 ,363 

Zscore:  get esteemed by 

coworkers 

,143 ,058 ,196 2,471 ,015 

Zscore:  salary is enough ,103 ,053 ,141 1,950 ,053 

SCD_RWC -,081 ,051 -,128 -1,584 ,115 

SED_RWE -,134 ,061 -,174 -2,217 ,028 

SPD_RWP -,042 ,051 -,065 -,829 ,408 

SCR_RWC ,039 ,046 ,063 ,841 ,402 

SER_RWE ,029 ,057 ,038 ,497 ,620 

SPR_RWP -,075 ,053 -,101 -1,410 ,161 

SCD_CR_RWC -,064 ,041 -,142 -1,570 ,119 

SED_ER_RWE -,108 ,055 -,175 -1,962 ,052 

SPD_PR_RWP ,024 ,044 ,045 ,552 ,581 
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B.6 Job Satisfaction 

 
Table 33 Model summary Job Satisfaction with Demands Resources Rewards and matching interactions SPSS 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 ,091a ,008 -,009 ,75358 ,008 ,479 3 173 ,697 

2 ,441b ,195 ,151 ,69121 ,186 6,439 6 167 ,000 

3 ,535c ,286 ,234 ,65663 ,092 7,018 3 164 ,000 

4 ,623d ,388 ,331 ,61352 ,102 8,951 3 161 ,000 

5 ,646e ,417 ,338 ,61041 ,029 1,274 6 155 ,272 

6 ,669f ,447 ,360 ,60024 ,030 2,767 3 152 ,044 

 
 
Table 34 ANOVA Job Satisfaction with Demands Resources Rewards and matching interactions SPSS 

Model Sum of Squares df Mean Square F Sig. 

1 Regression ,816 3 ,272 ,479 ,697a 

Residual 98,244 173 ,568   

Total 99,060 176    

2 Regression 19,273 9 2,141 4,482 ,000b 

Residual 79,787 167 ,478   

Total 99,060 176    

3 Regression 28,350 12 2,362 5,479 ,000c 

Residual 70,710 164 ,431   

Total 99,060 176    

4 Regression 38,458 15 2,564 6,811 ,000d 

Residual 60,602 161 ,376   

Total 99,060 176    

5 Regression 41,306 21 1,967 5,279 ,000e 

Residual 57,754 155 ,373   

Total 99,060 176    

6 Regression 44,297 24 1,846 5,123 ,000f 

Residual 54,763 152 ,360   

Total 99,060 176    
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Table 35 Coefficients Job Satisfaction with Demands Resources Rewards and matching interactions SPSS 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3,719 ,384  9,678 ,000 

age -,001 ,005 -,011 -,139 ,889 

finished education ,005 ,057 ,007 ,088 ,930 

sex ,251 ,214 ,091 1,175 ,242 

2 (Constant) 3,665 ,365  10,055 ,000 

age -,002 ,005 -,032 -,413 ,680 

finished education ,027 ,054 ,036 ,493 ,622 

sex ,274 ,200 ,099 1,370 ,172 

Zscore:  cognitive demands ,057 ,079 ,076 ,721 ,472 

Zscore:  emotional demands ,065 ,073 ,087 ,898 ,371 

Zscore:  physical demands -,106 ,064 -,142 -1,669 ,097 

Zscore:  cognitive resources ,049 ,073 ,066 ,672 ,502 

Zscore:  emotional resources ,281 ,074 ,371 3,798 ,000 

Zscore:  physical resources -,008 ,077 -,010 -,097 ,923 

3 (Constant) 3,730 ,347  10,753 ,000 

age ,002 ,005 ,026 ,350 ,727 

finished education ,010 ,052 ,013 ,191 ,849 

sex ,258 ,191 ,093 1,349 ,179 

Zscore:  cognitive demands ,034 ,076 ,045 ,444 ,657 

Zscore:  emotional demands ,051 ,070 ,069 ,734 ,464 

Zscore:  physical demands -,165 ,064 -,219 -2,588 ,011 

Zscore:  cognitive resources ,007 ,071 ,009 ,100 ,921 

Zscore:  emotional resources ,266 ,071 ,351 3,754 ,000 

Zscore:  physical resources ,000 ,074 -,001 -,005 ,996 

SCD_CR -,120 ,046 -,210 -2,607 ,010 

SED_ER ,170 ,059 ,238 2,902 ,004 

SPD_PR ,131 ,049 ,192 2,646 ,009 

4 (Constant) 3,787 ,327  11,593 ,000 

age ,002 ,004 ,025 ,366 ,715 

finished education ,005 ,049 ,007 ,112 ,911 
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sex ,219 ,183 ,079 1,196 ,233 

Zscore:  cognitive demands ,090 ,072 ,119 1,250 ,213 

Zscore:  emotional demands ,046 ,067 ,061 ,683 ,495 

Zscore:  physical demands -,118 ,061 -,157 -1,948 ,053 

Zscore:  cognitive resources -,022 ,067 -,029 -,322 ,748 

Zscore:  emotional resources ,138 ,072 ,181 1,913 ,058 

Zscore:  physical resources -,009 ,070 -,012 -,135 ,892 

SCD_CR -,130 ,043 -,227 -3,007 ,003 

SED_ER ,198 ,055 ,277 3,591 ,000 

SPD_PR ,093 ,047 ,137 1,988 ,049 

Zscore:  jobsecurity ,012 ,051 ,017 ,241 ,810 

Zscore:  get esteemed by 

coworkers 

,230 ,059 ,303 3,933 ,000 

Zscore:  salary is enough ,146 ,051 ,191 2,838 ,005 

5 (Constant) 3,800 ,332  11,460 ,000 

age ,002 ,004 ,025 ,360 ,720 

finished education ,001 ,049 ,001 ,018 ,986 

sex ,218 ,183 ,079 1,193 ,235 

Zscore:  cognitive demands ,088 ,072 ,117 1,219 ,225 

Zscore:  emotional demands ,042 ,069 ,057 ,612 ,541 

Zscore:  physical demands -,104 ,062 -,138 -1,667 ,097 

Zscore:  cognitive resources -,027 ,067 -,036 -,396 ,693 

Zscore:  emotional resources ,116 ,072 ,153 1,601 ,111 

Zscore:  physical resources ,006 ,071 ,007 ,078 ,938 

SCD_CR -,148 ,045 -,258 -3,306 ,001 

SED_ER ,253 ,062 ,354 4,093 ,000 

SPD_PR ,088 ,048 ,129 1,848 ,066 

Zscore:  jobsecurity ,036 ,055 ,048 ,651 ,516 

Zscore:  get esteemed by 

coworkers 

,235 ,060 ,310 3,945 ,000 

Zscore:  salary is enough ,136 ,052 ,178 2,595 ,010 

SCD_RWC ,022 ,045 ,034 ,498 ,619 

SED_RWE -,132 ,063 -,164 -2,090 ,038 

SPD_RWP -,045 ,049 -,065 -,908 ,365 

SCR_RWC ,040 ,048 ,061 ,825 ,411 
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SER_RWE -,030 ,061 -,038 -,489 ,626 

SPR_RWP -,073 ,056 -,094 -1,295 ,197 

6 (Constant) 3,823 ,331  11,564 ,000 

age ,001 ,004 ,017 ,242 ,809 

finished education ,002 ,048 ,003 ,041 ,967 

sex ,187 ,182 ,068 1,031 ,304 

Zscore:  cognitive demands ,120 ,072 ,159 1,666 ,098 

Zscore:  emotional demands ,083 ,072 ,111 1,149 ,252 

Zscore:  physical demands -,102 ,062 -,135 -1,645 ,102 

Zscore:  cognitive resources -,020 ,067 -,027 -,305 ,761 

Zscore:  emotional resources ,110 ,075 ,145 1,472 ,143 

Zscore:  physical resources ,011 ,070 ,014 ,153 ,879 

SCD_CR -,097 ,049 -,168 -1,973 ,050 

SED_ER ,258 ,062 ,361 4,184 ,000 

SPD_PR ,077 ,047 ,113 1,638 ,103 

Zscore:  jobsecurity ,042 ,055 ,057 ,776 ,439 

Zscore:  get esteemed by 

coworkers 

,216 ,061 ,284 3,555 ,001 

Zscore:  salary is enough ,157 ,055 ,206 2,830 ,005 

SCD_RWC -,060 ,054 -,090 -1,105 ,271 

SED_RWE -,157 ,064 -,195 -2,466 ,015 

SPD_RWP -,083 ,054 -,121 -1,544 ,125 

SCR_RWC ,029 ,049 ,044 ,587 ,558 

SER_RWE -,014 ,060 -,017 -,225 ,822 

SPR_RWP -,064 ,056 -,083 -1,153 ,251 

SCD_CR_RWC -,100 ,043 -,212 -2,325 ,021 

SED_ER_RWE -,048 ,058 -,075 -,839 ,403 

SPD_PR_RWP ,032 ,046 ,056 ,689 ,492 
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