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Abstract  

 
Background: Following the Job Demands-Resources model, job resources are key 

drivers of work engagement, while excessive job demands and insufficient job 

resources are linked to job strain and burnout. Yet, little is known about the relative 

importance of different job demands and resources in comparison to one another.  

Objective: Using dominance analysis, this study aimed to investigate the relative 

importance of specific job demands and job resources for burnout and work 

engagement among direct care nurses in Europe. 

Design: A cross-sectional survey study. 

Setting: 64 general acute care hospitals in Belgium (13), Germany (20), Ireland (15), 

Norway (1), Sweden (4), and England (11). 

Participants: Direct care nurses (n = 5,023). 

Methods: Data were collected between May 2022 and August 2022. To evaluate the 

measurement model, structural equation modeling was performed in the pooled 

sample and within each country. Due to model misfit (Tucker Lewis Index < .89), 

Norway and Sweden were excluded from further analysis, resulting in a final sample 

of 4,591 nurses. Multiple-group confirmatory factor analysis was used to test 

configural and metric measurement invariance across countries. In the next step, the 

main propositions of the Job Demands-Resources model were tested, followed by 

dominance analysis to determine the relative importance of specific job demands and 

job resources on overall work engagement and burnout. 

Results: In line with the Job Demands-Resources model, job demands contributed to 

burnout (β = 0.681, p < 0.001), while job resources were positively linked to work 

engagement (β = 0.614, p < 0.001) and negatively associated with burnout (β = -

0.258, p < 0.001). These relationships were consistent across countries. Dominance 

analyses further revealed that skill utilization was the strongest predictor of work 

engagement, explaining between 27.4% and 41.9% of the variance, while emotional 

dissonance (%R² = 17.0%-23.8%) and emotional demands (%R² = 17.3%-20.8%) 

were the strongest predictors of burnout. Overall, these findings were consistent 

across countries. 

Conclusions: This study adds to existing research on Job Demands-Resources theory 

by uncovering the relative importance of specific job demands and resources for 

burnout and work engagement among European nurses. The findings can guide 

hospitals in prioritizing policies and practices to enhance nurses’ well-being. 

 

Trial Registration: The study described herein is funded under the European Union’s 

Horizon 2020 Research and Innovation programme from 2020 to 2024 (Grant 
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Agreement 848031). The protocol of Magnet4Europe is registered in the ISRCTN 

registry (ISRCTN10196901). 

 

Keywords 

Burnout; burnout assessment tool; work engagement; Job Demands-Resources model; 

nursing; dominance analysis; Europe 

 

What is already known 

 The Job Demands-Resources model posits that job resources foster work 

engagement, while excessive job demands combined with insufficient job 

resources contribute to job strain and burnout. 

 Previous research has examined the individual or combined effects of job 

demands and resources on well-being, but little is known about their relative 

importance in explaining burnout and engagement. 

What this paper adds 

 Emotional dissonance and emotional demands were the strongest predictors of 

burnout across all countries.  

 Skill utilization consistently emerged as the most important predictor of nurse 

work engagement across all countries.  

 Dominance analysis offers unique insights into the relative importance of job 

demands and job resources, advancing the understanding of nurse work-

related well-being. 

Background  

Burnout and work engagement in nursing 

Nurses play a key role in healthcare (WHO, 2020). At work, they perform a wide and 

varied array of tasks ranging from acute emergencies to end-of-life palliative care. 

They treat patients who are sometimes in life-threatening conditions, make critical 

decisions under time pressure, and face emotionally demanding situations 

(Montgomery et al., 2015, Sinclair et al., 2015). Consequently, nurses are exposed to 

several work-related stressors that may deplete their available resources and hamper 

their normal functioning. In this sense, high levels of workload, role conflict, 

emotional demands, low autonomy, limited support from co-workers, and poor 

leadership have been associated with job strain and burnout among nursing 

professionals (Dall'Ora et al., 2020, McVicar, 2016, Sundin et al., 2011). Particularly 

in Europe, healthcare employees, including nurses, report the highest levels of work-

related stress compared to other professionals (Parent-Thirion et al., 2016). Despite 

the emotional and interpersonal stressors, nursing can be extraordinarily rewarding, 

too. Nurses relieve patients’ pain and suffering, they save lives, teach patients to care 

for themselves, and comfort distressed family members. These positive factors are 

often experienced as meaningful and provide them with essential resources, which in 

turn help them to cope with the demands and challenges of their work (Hakanen et al., 

2019a, Sinclair et al., 2015). In this context, research has shown that job resources 

such as autonomy or performance feedback have a favorable effect on well-being, 

fostering work engagement and reducing burnout (Christian et al., 2011, Halbesleben, 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

2010). In this study, burnout is defined as a work-related state of mental exhaustion, 

which is characterized by extreme tiredness and reduced ability to regulate cognitive 

and mental distancing. This extreme tiredness impairs the functional capacity for 

regulating emotional and cognitive processes (Schaufeli et al., 2020). Work 

engagement, by contrast, refers to a positive, fulfilling, work-related state of mind that 

is characterized by vigor (experiencing high levels of energy and mental resilience 

while working), dedication (referring to a sense of significance, enthusiasm, and 

challenge), and absorption (being focused and happily engrossed in one’s work) 

(Schaufeli et al., 2002; Schaufeli & Bakker, 2004). 

 

While there is sound evidence that various workplace characteristics play an 

important role in nurses’ well-being (Holland et al., 2019, Jourdain and Chenevert, 

2010, Montgomery et al., 2015), previous research has fallen short when it comes to 

examining the differential predictive validity of such characteristics. Most studies 

have focused on the independent or combined effects of job demands and job 

resources and therefore, little is known about the relative importance of different job 

demands and resources in comparison to one another (Hakanen et al., 2021, 2019a). 

This, however, is crucial to assess as it seems unlikely that nurses will experience 

them in isolation (Oppel and Mohr, 2021). A central question that remains is whether 

some job demands and resources are key drivers of nurses’ burnout and work 

engagement. Following the Job Demands-Resources (JD-R) Model, the present study 

aims to fill this void by using dominance analysis to compare the relative importance 

of job demands and job resources to nurse well-being in a large European sample. By 

using dominance analysis, our study takes a novel approach to quantifying the relative 

contributions of these job demands and job resources, offering a more nuanced 

understanding of drivers of nurse well-being. In addition, by adopting a cross-national 

perspective, this study acknowledges that healthcare systems and workplace 

conditions vary significantly across countries, influencing nurses' autonomy, 

workload, and access to critical job resources (Aiken et al., 2012). These structural 

differences might lead to variation in how specific job demands and job resources 

impact well-being. However, despite these contextual differences, there may be 

common patterns across countries, indicating that certain job characteristics are 

universally critical for nurses’ well-being. Identifying the most influential predictors 

is crucial theoretically and practically, given the severe consequences of nurse 

burnout such as high turnover, reduced patient safety, and lower quality of care 

(Garcia et al., 2019, Heinen et al., 2013, Jun et al., 2021). In addition, such insights 

can inform targeted interventions to prevent burnout and foster work engagement 

among nursing professionals, strengthening healthcare sustainability and improving 

patient outcomes (Bargagliotti, 2012). 

 

The Job Demands-Resources Model  

The JD-R model is well-established in occupational health psychology (Bakker and 

Demerouti, 2014, Bakker and Demerouti, 2017). It posits that every job comes with 

job demands and resources. Job demands are those “aspects of the job that require 

sustained physical or mental effort and are therefore associated with certain 

physiological and psychological costs” (Demerouti et al., 2001). Their presence is not 

necessarily problematic as long as they do not exceed the capacity of resources 

available, but if they do, they may turn into stressors fostering burnout. Job resources, 

in turn, are defined as “those physical, psychological, social, or organizational aspects 

of the job that are either/or (1) functional in achieving work goals, (2) reduce job 
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demands and the associated physiological and psychological costs, (3) stimulate 

personal growth, learning, and development” (Demerouti et al., 2001). Job resources 

are said to have both extrinsic and intrinsic motivational potential as they may not 

only promote work engagement but also negatively impact burnout. An extension of 

the original JD-R model further proposes two key processes: the health impairment 

process wherein excessive demands lead to burnout, and second, the motivational 

process, wherein job resources promote work engagement and reduce burnout 

(Schaufeli and Taris, 2014). The main advantage of the JD-R model is that it is 

considered an open, heuristic rather than specific model. Due to its flexibility, it has 

been widely applied in research, including in healthcare, using different 

methodologies, ranging from diary studies (Xanthopoulou et al., 2009) to long-term 

follow-up studies (Hakanen et al., 2008), demonstrating that job demands and 

resources have unique and independent effects on employee well-being. 

The relative importance of job demands and resources for nurse burnout and 
engagement 

While the JD-R model is based on the universality of job demands (health-impairing 

potential) and job resources (motivating potential) (Schaufeli and Taris, 2014), earlier 

motivational theories (Hackman and Oldham, 1975, Herzberg et al., 1959) propose 

that task-level job resources (such as job autonomy, skill use, feedback) are the main 

predictors of employee well-being and motivation. Work engagement, in particular, 

emerges in the process of working, i.e., when dealing with a specific task. Following 

Sonnentag (2017), we argue that task-related resources substantially contribute to the 

experience of work engagement. For instance, tasks that require the use of skills and 

abilities may contribute to the feeling of competence, thus fostering work 

engagement. Tasks that provide clear and immediate feedback provide the 

opportunity to learn, grow, and develop, and hence stimulate motivation and work 

engagement. The absence of feedback, on the other hand, can increase ambiguity and 

interpersonal conflicts as employees lack guidance on how to complete certain tasks, 

which in turn can lead to increased feelings of stress. Therefore, in a similar vein, we 

argue that task-related job demands (such as workload and emotional demands) are 

essential contributors to burnout. In line with this reasoning, various meta-analyses 

and reviews show that task-level job resources may be stronger predictors of work 

engagement than, for example, organizational or interpersonal resources (Christian et 

al., 2011, Hakanen et al., 2021, Sonnentag, 2017). Similarly, task-related demands 

such as role conflict, high workload, and emotional demands have been consistently 

reported as key predictors of burnout among healthcare professionals (e.g., Dall'Ora et 

al., 2020, Marzocchi et al., 2024). 

 

Yet, an important question that remains is: are some task-related job demands and 

resources more important for the emergence of burnout and work engagement than 

others? Previous research using the JD-R model usually relies on correlational designs 

or traditional multiple regression analyses to identify relationships between predictors 

and outcomes (Lesener et al., 2019). While such statistical methods are valuable in 

identifying relationships between variables, they fail to determine the relative 

importance of individual predictors, especially when predictors are highly interrelated 

(Hakanen et al., 2021, Hakanen et al., 2019a, Oppel and Mohr, 2021). Dominance 

analysis, introduced by Budescu (1993), addresses this challenge by offering a way to 

better quantify and compare the influence of predictors, even in cases of 

multicollinearity. Based on the present state of knowledge, only a few studies have 
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investigated the relative importance of job demands and job resources for burnout and 

work engagement. For instance, Hakanen et al. (2021) showed in their study among 

Finnish employees that skill discretion and job feedback made the strongest 

contribution to concurrent and future work engagement. Among health professionals, 

particularly nurses, job feedback and skill discretion contributed most to explaining 

work engagement. In a large-scale study using aggregated national data from 30 

European countries, Hakanen et al. (2019a) further examined the relative importance 

of job demands and resources for employees’ vitality (i.e., burnout and work 

engagement) among different employment contract groups. The results revealed that – 

regardless of the employment group – job feedback made the strongest contribution 

by explaining 37-41% of the total variance in work engagement. In relation to job 

demands, workload made the strongest contribution to exhaustion in all three groups, 

accounting for 34-37% of the total variance explained by dominance analysis in 

exhaustion (a core dimension of burnout), followed by emotional demands. Similarly, 

in a sample of 2423 Finnish physicians, Gluschkoff et al. (2022) found that time 

pressure was the most important predictor of emotional exhaustion.  

The present study 

In the present study, the focus is on five job demands: workload, role conflict, 

emotional demands, emotional dissonance, and red tape (bureaucracy), and four job 

resources: job autonomy, performance feedback, role clarity, and skill utilization. 

These task-related job demands and resources were selected based on their 

prominence in existing literature (Galanakis and Tsitouri, 2022, Marzocchi et al., 

2024) and documented relevance to nurse work engagement and burnout (Broetje et 

al., 2020, Keyko et al., 2016, McVicar, 2016). A unique aspect of this study is its 

cross-national perspective, which allows for a comparison of how different healthcare 

systems shape nurses' working conditions and well-being. Across Europe, these 

systems vary in organization and financing, potentially influencing job demands, 

available resources, and stress levels among nurses (Pisljar et al., 2011). For example, 

the UK’s National Health Service (NHS) and Ireland’s Health Service Executive 

(HSE) operate as publicly funded systems, where healthcare is largely financed 

through taxation, and access to care is generally free at the point of use. In contrast, 

Belgium and Germany follow a social health insurance model, where multiple 

sickness funds provide coverage, and both public and private providers coexist within 

a highly regulated framework (Thomson et al., 2009). Importantly, while this study 

uses a cross-national approach, it does not aggregate data at the country level. Instead, 

it examines individual-level relationships within and across countries, providing a 

more detailed understanding of how job demands and job resources impact nurses' 

well-being in different healthcare contexts. 

 

Following the predictions of the JD-R model (Figure 1), we hypothesized that, 

regardless of the country, job resources are more strongly related to work engagement 

than job demands, and that job demands, in turn, are more strongly related to burnout 

than job resources. In addition, our main goal was to examine whether the relative 

importance of each job demand and job resource for work engagement and burnout is 

similar or differs across countries.  
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Figure 1: Theoretical framework based on the Job Demands-Resources model 

(Schaufeli and Taris, 2014) 

Methods 

Data collection  

This study uses a cross-sectional dataset of 5,023 direct care nurses from 6 European 

countries. The data were collected between May 2022 and August 2022 in the context 

of the Horizon 2020-funded Magnet4Europe project (Sermeus et al., 2022). A subset 

of the data used in this study (the Belgian sample) has previously been analyzed in 

Kohnen et al. (2024), which examined the relationship between engaging leadership 

and nurse well-being, with job characteristics and work motivation as mediators. In 

contrast, the current study analyzes data from the full European sample using a 

different methodological approach to identify key factors of nurse well-being and to 

explore cross-country similarities and differences. 

 

Setting and sample 

A convenience sample was recruited, consisting of 64 general acute care hospitals in 

Belgium (13), Germany (20), Ireland (15), Norway (1), Sweden (4) and England (11). 

Included were hospitals which had at least 150 beds, provided acute care for adults, 

and had internal medicine and/or surgery wards. Highly specialized hospitals 

providing only e.g., pediatric or psychiatric care were excluded. A total of 37,758 

registered nurses were invited to participate in the survey. Within each hospital, 

registered nurses were eligible to participate if they had direct patient contact and 

worked on adult inpatient units, including intensive care units (ICU) and the 

emergency room (ER). Of the 37,758 questionnaires sent, 7,147 were completed and 

returned, yielding an overall response rate of 18.9%. For the sake of homogeneity and 

comparability, the target population for this study included nursing professionals of 

the same job level, i.e., direct care nurses (De Jonge et al., 1999). Therefore, the final, 

overall dataset consisted of 5,023 nurses. Additionally, since there was only one 

Norwegian hospital, it was combined with the Swedish hospitals and presented jointly 

as “Scandinavia” throughout the study. The sample characteristics of each country are 

presented in the supplementary material (see Supplementary Material, Appendix A).  

 

Measures 

We used previously validated scales which were available in the primary spoken 
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languages of the participating hospitals (Dutch, English, German, Norwegian, and 

Swedish). A description including the internal consistency (Cronbach’s alpha) of each 

scale is presented below. All variables were scored on a five-point Likert scale 

ranging from 1 (never) to 5 (always). 

 

Burnout 

Burnout was assessed using the short version of the Burnout Assessment Tool (BAT, 

Schaufeli et al., 2020). The short version of the BAT (Hadzibajramovic et al., 2022) 

consists of 12 items that assess the presence of the four core burnout syndromes, with 

three items each. Example items include “At work, I feel mentally exhausted” 

(exhaustion), “I feel a strong aversion towards my job” (mental distance), “At work, I 

may overreact unintentionally” (emotional impairment), and “When I’m working, I 

have trouble concentrating” (cognitive impairment). The Cronbach’s alpha for the 

total burnout scale was 0.91. 

 

Work Engagement 

Work engagement was measured using the ultra-short version from the Utrecht Work 

Engagement Scale (UWES, Schaufeli et al., 2019). The UWES-3 assessed the three 

core dimensions of work engagement, with one item each: “At my work, I feel 

bursting with energy” (vigor), “I am enthusiastic about my job” (dedication), and “I 

am immersed in my work” (absorption). The Cronbach’s alpha for this scale was 0.81. 

 

Job Resources 
Four job resources were included in this study using the Energy Compass (Schaufeli, 

2017). Performance feedback was measured with three items (α = .82). An example 

item was “Does your supervisor provide information about how well you perform 

your job?” The job autonomy scale consisted of four items (α = .84), such as: “Can 

you decide when you perform your work?”. Role clarity was assessed with two items 

(α = .83). An example item was “Do you know exactly what is expected of you at 

work?” Lastly, skill utilization was measured with three items (α = .75), such as, “I 

have sufficient opportunities at work to use my skills and abilities.” 

 

Job Demands  

Similarly, the questionnaire captured a set of five job demands which, except for 

emotional dissonance (Zapf et al., 1999), all derived from the Energy Compass 

(Schaufeli, 2017). Workload was assessed using four items (α = .82). One example 

item was “Do you have too much work to do?” Role conflicts covered three items (α 

= .66), such as “I have to do things that should be done differently.” The three 

remaining job demands were assessed with single items: Red tape (“Are you 

prevented from carrying out your work properly because of unnecessary rules, 

procedures and regulations?”), emotional dissonance (“How often does it occur in 

your job that you have to display emotions which do not correspond to your inner 

feelings at that moment?”, Zapf et al., 1999), and emotional demands (“Does your 

work put you in emotionally upsetting situations?”).  

 

Statistical analysis  

The analysis was conducted in three main steps. First, we tested whether the 

measurement model underlying the JD-R framework was valid and comparable across 

countries using structural equation modeling (SEM). Second, we established 

configural and metric measurement invariance across countries using multiple-group 
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confirmatory factor analysis (MGCFA). Third, we used dominance analysis to 

determine which job demands and resources most strongly predicted burnout and 

work engagement. To account for the nested data structure (nurses within hospitals), 

we employed mixed-effects modeling. 

 

Step 1: Structural Equation Modeling - Testing the Measurement Model 

Before testing the general assumptions of the JD-R model and conducting dominance 

analysis, we assessed whether the model could be compared across countries. First, 

we estimated the measurement model in the pooled sample and then separately for 

each country, using SEM with maximum likelihood (ML) estimation in Mplus 

(Version 8.6, Muthén and Muthén, 2017). Model fit was evaluated based on the 

Comparative Fit Index (CFI) and Tucker Lewis Index (TLI) (Hu and Bentler, 1999, 

van de Schoot et al., 2012). Values above 0.90 indicate an adequate fit, while values 

above 0.95 suggest an even better fit. In contrast, values below 0.90 may indicate poor 

fit. Additionally, we considered the Root Mean Square Error of Approximation 

(RMSEA) and the Standardized Root Mean Square Residual (SRMR). While RMSEA 

≤ 0.06 indicates a good model fit (Hu and Bentler, 1999), values between 0.06 and 

0.08 are typically considered acceptable (Browne and Cudeck, 1992). For SRMR, 

values below 0.08 indicate an acceptable model fit (Hu and Bentler, 1999). 

 

Step 2: Multiple-Group CFA – Testing for Measurement Invariance 

In the next step, we used multiple-group confirmatory factor analysis with ML 

estimation to examine configural and metric invariance. Configural invariance was 

assessed by specifying the same factor structure across groups while allowing factor 

loadings, item intercepts, and residual variances to vary freely. In the metric 

invariance model, we further constrained factor loadings to be equal across countries 

to ensure that constructs were measured similarly across groups. Latent means were 

estimated freely, with the first indicator in each factor fixed at zero in each group 

(Rudnev et al., 2018). While configural invariance is established if the model shows 

an acceptable fit to the data, metric invariance is supported if the model fit does not 

deteriorate substantially compared to the configural model. This is typically indicated 

by a change in CFI (ΔCFI ≥ -0.01) and in RMSEA (ΔRMSEA ≤ 0.015, Chen, 2007). 

Establishing metric invariance ensures that the latent constructs are comparable across 

countries, allowing us to proceed to test the general assumptions of the JD-R and to 

conduct dominance analysis. 

 

Step 3: Dominance Analysis – Identifying Key Predictors of Burnout and Engagement 

To assess the relative importance of the predictors included in our study, we used 

dominance analysis, a technique that ranks predictors according to their unique 

contribution in explaining the variance in an outcome (Azen and Budescu, 2003). 

More specifically, dominance analysis works by calculating the contribution of each 

predictor (demand or resource) in explaining the variance – or the degree of 

difference – in the outcome (burnout and work engagement). This type of analysis is 

particularly useful in overcoming the methodological difficulties associated with 

traditional regression models, which focus on estimating the effect size of each 

predictor. For instance, regression models, including stepwise and hierarchical 

approaches, tend to overestimate the importance of the strongest predictors and to 

underestimate the significance of the less important predictors. In other words: 

multiple regression fails to accurately estimate the relative importance of different 

predictors, especially when dealing with multicollinearity (Behson, 2005, Johnson, 
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2000). Unlike traditional regression models, dominance analysis helps to understand 

which predictors contribute most to the total variance explained by the model. 

Therefore, it is especially useful when dealing with complex models where multiple 

predictors may interact or when assessing the contribution of each variable in the 

most informative and unbiased way possible (Azen and Budescu, 2003, Budescu and 

Azen, 2004). 

 

In the current study, the focus was on General Dominance which estimates the 

relative importance of predictors by assessing their average contribution to the 

explained variance (R²) across all possible models. Specifically, it represents the mean 

difference in R² when a given predictor (e.g., skill utilization or workload) is included 

in or excluded from models of all sizes, ranging from single-predictor models to full 

models with all predictors. Compared to other dominance statistics (e.g., conditional 

or complete dominance), the main advantage of General Dominance is that it can 

almost always be established (Luo and Azen, 2013). Therefore, in the present study, it 

helps to identify which predictors (job demands and resources) contribute most 

consistently to explaining the outcomes (burnout and work engagement), considering 

all possible model combinations. 

 

In this study, the level of analysis was at the individual level. Given the hierarchical 

structure of the data, where nurses were clustered within healthcare organizations 

across several countries, we first calculated the intraclass correlation coefficients 

(ICCs) of the scales. The ICC estimates the proportion of the total variance in an 

observed variable that is attributable to differences between organizations (Heck, 

2001). In our study, the ICC for job demands had an average value of 4.4% (ranging 

from 1.8% for emotional dissonance to 6.2% for workload). Similarly, we found an 

average value of 4.3% for job resources (ranging from 2.4% for skill utilization to 

8.3% for feedback). Both values can be considered indicative of a low to moderate 

grouping effect (Hox, 2010). Therefore, we employed a linear mixed model for the 

individual-level dominance analysis, adjusting for each healthcare organization, using 

mixed-effects regression with the wrapper "mixdom" in Stata’s DOMIN module 

(Luchman, 2021). This approach accounts for the nested structure of the data, 

recognizing that responses from nurses within the same hospital are likely to be more 

similar to each other than those from nurses in different hospitals.  

 

As the primary interest was to determine the relative importance of each predictor 

while controlling for random effects (i.e., clustering within hospitals), we used the R² 

measure at Level 1 to assess the importance of each predictor in the hierarchical 

models (Luo and Azen, 2013, Snijders and Bosker, 1994). Specifically, we evaluated 

the contribution of job demands and job resources in explaining variance in work 

engagement and burnout, while accounting for the clustering of nurses within 

hospitals. Similar to the first part of our analysis, we measured the relative importance 

of predictors for burnout and work engagement first in the pooled sample and, second, 

separately in each country. In addition to examining the impact of the organization, 

we controlled for gender, age, and country to account for potential confounding 

effects. 

 

Ethical considerations 

This study was approved by the Research Ethics Committee UZ/KU Leuven, Belgium 

(S64213), and in participating countries either through a central or decentralized 
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authority. Data collection took place using an online data collection platform. Every 

participant had to agree to participate in the study before they could continue and 

engage in the survey. Data were processed in line with the General Data Protection 

Regulation 2016/679 of the European Union (EU, 2016). Kohnen et al. (2023) 

provide a more detailed description of the data collection process in general. 

Results  

Measurement model and measurement invariance 

First, we conducted a CFA to test whether measures of the included constructs are 

consistent with the expected underlying structure (see Figure 1). The measurement 

model consisted of four correlated latent variables: job demands (a first-order factor 

represented by items assessing workload, role conflict, emotional demands, red tape, 

and emotional dissonance), job resources (a first-order factor represented by items 

assessing job autonomy, performance feedback, role clarity, skill utilization), burnout 

(a second-order factor represented by its four dimensions exhaustion, mental distance, 

cognitive impairment, and emotional impairment; each represented by its three 

corresponding items), and, lastly, work engagement (a first-order factor represented 

by its three items). The model demonstrated an acceptable fit in all countries (see 

Supplementary Material, Appendix B), except for Scandinavia (Sweden and Norway), 

where the TLI was slightly below the acceptable range (TLI = 0.89). Therefore, we 

decided to exclude Scandinavia from further analysis. 

 

In the next step, we used multiple-group confirmatory factor analysis to examine 

configural and metric invariance across the four remaining countries (Belgium, 

Germany, Ireland, England). Model 1, which included no cross-group constraints, was 

evaluated using multiple fit indices (χ² = 4272.938, df = 968, CFI = 0.930, TLI = 

0.920, RMSEA = 0.060, SRMR = 0.053) (see Supplementary Material, Appendix C). 

The model showed good fit, with all indices meeting or exceeding accepted 

thresholds. In addition, all indicators showed statistically significant factor loadings 

on their respective latent factors (p < 0.001) with λ values ranging from 0.434 to 

0.920 in Belgium, from 0.422 to 0.895 in Germany, from 0.602 to 0.933 in Ireland, 

and from 0.566 to 0.945 in England. These results confirm that each construct was 

measured by the same items in each country, establishing configural invariance. 

Model 2, which tested for metric invariance, also displayed a good fit (χ² = 4646.804, 

df = 1028, CFI = 0.923, TLI = 0.918, RMSEA = 0.061, SRMR = 0.066). Furthermore, 

the differences in CFI and RMSEA did not exceed the indicated thresholds. A reliable 

measurement model was therefore obtained. 

 

Descriptive statistics, reliabilities, and correlations 

After excluding the Scandinavian countries, the final sample consisted of 4,591 

registered direct care nurses from 59 hospitals. Regarding demographic 

characteristics, 82% of the nursing staff were female, with an average age of 38 years 

(SD = 11). On average, they had 15 years of overall work experience (SD = 11) and 

had been employed at their current hospital for 11 years (SD = 11). The sample 

included registered nurses from various departments: 24.1% worked in intensive care, 

followed by surgical (20.5%), internal medicine (15.5%), emergency (7.6%), 

geriatrics (6.6%), neurology (4.2%), and oncology (2.6%) units. 

 

Table 1 presents the means, standard deviations, reliabilities, and correlations for all 

constructs in the pooled sample. Cronbach’s α coefficients were above 0.70 for all the 
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scales in all countries, except for role conflict which showed values of 0.58 in 

England and 0.63 in Ireland. Correlations among the variables included were all 

statistically significant and in the expected direction (i.e., as proposed by the JD-R 

model). In addition, we used correlational analyses to verify the associations between 

the sociodemographic variables (age, gender) and the variables of our model. Age 

showed statistically significant correlations with both outcomes and all predictors 

except for red tape, performance feedback and job autonomy. Post-hoc analyses 

indicated that older employees (56+ years) reported statistically significant higher 

workload and lower role clarity, while middle-aged employees (36-45) experienced 

higher emotional dissonance than younger groups. Gender only showed weak but 

statistically significant correlations with a few predictors (i.e., workload, performance 

feedback, role clarity) and work engagement. Women reported statistically significant 

higher workload but lower performance feedback and role clarity than men. 

Resembling previous research, women also reported statistically significant higher 

work engagement (Hakanen et al., 2019b).  

 

 

Table 1: Means, standard deviations, and correlations among the study variables (N = 

4,591) 
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Note. Sample includes all countries except Norway and Sweden; SD = standard 

deviation; the scoring of all variables is 1-5. **p < 0.01, * p < 0.05; gender was coded 

1 = men, 2 = women. 

 

Job Demands-Resources Model 

Next, we proceeded to test the structural relationships proposed by the JD-R model 

using SEM, as described at the beginning of the results section. Specifically, we 

examined these relationships first in the pooled sample and then separately for each 

country. In the pooled sample, our results indicated a positive relationship of job 

demands with burnout (β = 0.681, p < 0.001) as well as a positive relationship 

between job resources and work engagement (β = 0.614, p < 0.001). In addition, job 

resources were negatively related to burnout (β = -0.258, p < 0.001). As for the 

country-specific analysis, we found a positive and statistically significant relationship 

of job demands with burnout in all countries, with values ranging from 0.511 

(Belgium) to 0.774 (England). Similarly, job resources were statistically significantly 
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and positively related to work engagement, with values ranging from 0.558 (Ireland) 

to 0.684 (Belgium). Lastly, we found a negative and statistically significant 

association between job resources and burnout across countries. Here, values ranged 

from -0.196 (Ireland) to -0.378 (Belgium). 

 

Country-specific dominance analysis 

The results of the dominance analysis are presented in Tables 2 and 3. Job resources 

and job demands explained between 29% (Ireland) and 38% (Germany) of the 

variance in work engagement, with job resources accounting for the majority (65.0%-

79.1%) and job demands explaining a smaller proportion of variance (17.5%-26.5%). 

Skill utilization emerged as the strongest predictor in all countries (%R² varied from 

27.4% in Ireland to 41.9% in Belgium and Germany). This was followed by job 

autonomy, with values ranging from 10.8% (Germany) to 20.1% (England), and job 

feedback, varying from 8.6% (Ireland) to 16.2% (Germany), respectively. Role clarity 

also explained variation with values ranging from 3.4% in Germany to 13.5% in 

England. On the other hand, job demands contributed much less to the variance in 

work engagement, with emotional dissonance contributing the most (%R² ranged from 

4.3% in Ireland to 10.2% in Germany), followed by role conflict (%R² varied from 

2.1% in England to 9.6% in Belgium) and red tape (%R² ranged from 2.3% in Ireland 

to 4.4% in Belgium), respectively. While emotional demands explained between 0.7% 

(Belgium) and 7.4% (England) of the overall variance in work engagement, workload 

emerged as the least important predictor, accounting for only 1.2% (Ireland) to 3.8% 

(Belgium) of the explained variance. 

 

For burnout, job demands and job resources explained between 47% (Belgium) and 

59% (Ireland) of the variance across countries, with job demands explaining a much 

larger proportion (67.9%-78.4%) compared to job resources (18.9%-29.8%). 

Emotional dissonance consistently emerged as one of the strongest predictors across 

all countries (%R² varied from 17.0% in Germany to 23.8% in Belgium). While 

emotional dissonance explained most of the variance in burnout in Belgium and 

England, emotional demands were slightly more important in Germany (%R² = 17.3) 

and Ireland (%R² = 20.8). Role conflict and workload both showed more or less 

similar values across all countries, ranging from 12.4% (England) to 16.5% (Belgium) 

for role conflict, and from 12.6% (Ireland) to 16.0% (Belgium) for workload. Red 

tape also played a notable role, though to a lesser extent than other demands (%R² 

varied from 8.6% in Germany to 10.2% in England). Job resources explained much 

less of the total variance in burnout with skill utilization contributing the largest 

proportion across countries (%R² ranged from 6.2% in Ireland to 16.1% in Belgium), 

followed by job autonomy, role clarity, and feedback, respectively.  
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Table 2: Results of the general dominance analysis for nurse work engagement (n = 

4,591) 
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Note. control variables: age, gender, organization, country. 

 

Table 3: Results of the general dominance analysis for burnout among nurses (n = 

4,591) 

Variable

s 

Belgium 
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Germany 
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Note. control variables: age, gender, organization, country. 

 

Discussion 

Following the premises of the JD-R model, the current study examined the 

relationship between job demands and job resources with burnout and work 

engagement among direct care nurses in four European countries. Additionally, the 

aim was to contribute to JD-R theory by examining the relative importance of specific 

job demands and resources in predicting nurse burnout and work engagement across 

four European countries. So far, the majority of JD-R studies have focused on the 

separate and interaction effects of job demands and resources on burnout and work 

engagement, thereby assuming that each job demand or job resource is equally 

important. Using dominance analysis, this study used a novel approach to quantify the 

relative contributions of specific job demands and resources, offering a more nuanced 

understanding of drivers of nurse well-being.  

 

Overall, our results align with previous research linking job demands and resources 

with burnout and work engagement among nurses, but also in other occupations 

(Alarcon, 2011, Lesener et al., 2020, Lesener et al., 2019). Job demands showed a 

positive relationship with burnout while job resources showed positive associations 

with work engagement and a negative relationship with burnout. These findings were 

consistent across all European countries and corroborate key propositions of the JD-R 

model. 

 

In addition, dominance analyses highlighted the differing roles of job demands and 
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job resources and their associations with work engagement and burnout. Job resources 

were the primary drivers of work engagement, explaining between 65% and 79.1% of 

the total variance, whereas job demands played a much smaller role (17.5%-26.5%). 

Among job resources, skill utilization emerged as the strongest predictor, followed by 

job autonomy and job feedback. Together, these predictors explained over half of the 

total variance in work engagement. Our findings further align with previous research 

demonstrating that job resources, particularly skill utilization, job feedback, and job 

autonomy serve as key drivers of work engagement (Hakanen et al., 2021, Hakanen et 

al., 2019a, Humphrey et al., 2007). These results corroborate the Job Characteristics 

Model (JCM) that considers skill utilization, job feedback, and job autonomy as the 

core job characteristics that increase work motivation and job satisfaction (Hackman 

and Oldham, 1975, Oldham and Hackman, 2010). According to the JCM, skill variety 

(or skill utilization) contributes to meaningful work, autonomy fosters a sense of 

responsibility, and feedback enhances knowledge of work outcomes, factors that 

collectively drive engagement. Particularly, our findings emphasize the crucial role of 

skill utilization in work engagement, aligning with concerns about skill mismatches in 

nursing. The OECD (2016) reports that many nurses complain that they are not 

employed at their full competency, which can lead to frustration and disengagement. 

Ensuring that nurses can fully apply their competencies could therefore enhance both 

work engagement and care quality.  

 

Job demands, in contrast, were more dominant for burnout, explaining between 67.9% 

and 78.4% of the total variance, while job resources contributed considerably less 

(18.9%-29.8%). Among the different job demands, emotional factors stood out as 

particularly relevant across all countries. Specifically, emotional dissonance emerged 

as the strongest predictor, followed by emotional demands, role conflict, and 

workload, respectively. Emotional dissonance and emotional demands are 

conceptually related but distinct constructs. Emotional demands refer to the extent to 

which nurses are confronted with emotionally challenging situations at work, such as 

dealing with suffering patients or emotionally charged interactions. These demands 

require them to invest considerable effort in managing their emotions, which, when 

excessive, can lead to exhaustion and strain (Vegchel et al., 2004). In contrast, 

emotional dissonance arises when employees are required to display emotions that 

conflict with their true feelings (Zapf et al., 1999), which may occur in interactions 

with patients, patients’ relatives, colleagues, supervisors, or physicians, where 

professional display rules apply (Grandey, 2000). This discrepancy between felt and 

expressed emotions is particularly common in professions requiring emotional labor, 

such as nursing. Similar to emotional demands, emotional dissonance is also 

associated with psychological strain and increased risk of burnout (Hülsheger and 

Schewe, 2011, Kenworthy et al., 2014). While previous research has often identified 

workload or role conflict as the most significant contributors to burnout (Alarcon, 

2011, Lee and Ashforth, 1996), our findings suggest that the emotional component of 

job demands may be even more critical, particularly for nurses. Interestingly, while 

emotional demands ranked among the top contributors to burnout in Germany, 

Ireland, and England, they played a surprisingly minor role in Belgium, ranking last 

among all job demands and resources. At first glance, this may appear contradictory 

to previous research showing that emotional demands significantly contribute to 

burnout among health professionals in Belgium (Vandenbroeck et al., 2017, Vander 

Elst et al., 2016). According to Azen and Budescu (2003), a predictor’s dominance is 

based on its incremental contribution to the explained variance, meaning that 
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variables with lower variability tend to have a reduced ability to contribute to the 

model’s explained variance. A more detailed examination of the data revealed that 

while emotional demands were frequently reported in Belgium, their variability was 

significantly lower compared to other countries. This lower variability may explain 

why emotional demands showed a weaker correlation with burnout and appeared less 

important in the dominance analysis for our Belgian sample.  

Limitations 

The present study is not without limitations. The first limitation is its cross-sectional 

design, which means that no causal inferences can be made. Future studies could 

revalidate the model using longitudinal designs. Second, the reliability of the role 

conflict scale was low, particularly in England (α = 0.58) and Ireland (α = 0.63). This 

may be attributed to the scale’s relatively few items. Despite the lower reliability, the 

role conflict scale was validated in previous research and aligns conceptually with the 

expected theoretical framework (Schaufeli, 2017). Additionally, its associations with 

the other variables in this study were in line with theoretical expectations, suggesting 

that it still captures meaningful variance in role conflict. Another limitation is the 

relatively low response rates in all countries, ranging from 12.6% (England) to 26.6% 

(Germany). Data collection took place between May 2022 and August 2022, a period 

still marked by the aftermath of the COVID-19 pandemic. While the pandemic and 

associated survey fatigue among health professionals might explain the overall low 

response rates (de Koning et al., 2021), previous research on nursing staff reported 

similar if not even lower response rates (Timmins et al., 2023). Moreover, the 

Scandinavian sample, consisting of four Swedish and one Norwegian hospital, was 

excluded due to its relatively low TLI value (0.89), indicating suboptimal model fit. A 

possible explanation is the smaller sample size and the limited number of clusters 

(i.e., hospitals) compared to the other countries. Previous research has indicated that 

the TLI tends to show lower values in smaller samples and in models with many 

observed variables (Shi et al., 2019). Overall, it can be assumed that the relationships 

proposed by the JD-R model also hold in Sweden and Norway, as previous studies 

have validated the model among health professionals in these countries (Ahlstedt et 

al., 2024, Kaiser et al., 2020, Thapa et al., 2022). Nevertheless, future research should 

aim to test the model with larger samples in Sweden and Norway to further strengthen 

its robustness and generalizability in these contexts. Another limitation is that our 

sample consisted solely of direct care nurses, which limits the generalizability of the 

results. However, it also minimizes contextual influences, allowing for a clear test of 

our hypotheses. A key strength of this study is its cross-national dataset, which 

includes hospitals from Germany, Belgium, Ireland, and England. By incorporating 

data from multiple countries, the study provides valuable insights into how job 

demands and resources affect nurses' well-being in diverse settings. Lastly, the results 

of the dominance analysis certainly depend on the set of predictor variables included 

in the analysis. The results could therefore be different if other or additional factors 

were considered.  

 

Implications for practice 

Despite these limitations, our study has some important implications. First, in line 

with previous research, our results confirm that job demands are the main drivers of 

burnout, while job resources have the power to boost work engagement. In particular, 

the emotional aspects of nursing work emerged as significant contributors to burnout. 

While these factors are an integral, if not even vital, part of the profession and cannot 
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be entirely eliminated, targeted strategies can help nurses to better cope with the 

emotional aspects of their work. For example, structured debriefing sessions, 

individual counseling, or peer support meetings facilitated by an external professional 

or a senior nurse can serve as valuable outlets for frustration and emotional stress 

(Cortese et al., 2010). Additionally, training in interpersonal skills can equip nurses 

with the tools needed to navigate challenging patient interactions more effectively 

(Chou et al., 2012). While reducing job demands can help lower job strain, 

strengthening job resources appears to be a more promising strategy due to their dual 

impact, i.e., enhancing work engagement and reducing burnout. Our findings 

highlight the pivotal role of skill utilization, job feedback, and job autonomy in 

fostering work engagement among nurses. Therefore, healthcare organizations should 

focus on implementing interventions or offering programs that enhance these aspects. 

For instance, nurses should be provided with opportunities to fully use and develop 

their skills, for example, by offering continuous professional development, job 

enrichment strategies, and opportunities to take on challenging tasks (Hakanen et al., 

2021). Additionally, performance feedback can be improved through job crafting, 

where nurses actively seek constructive input from colleagues and supervisors 

(Gordon et al., 2018). Overall, while these interventions can be beneficial in helping 

nurses manage their job demands and job resources, they place too much 

responsibility on the individual, overlooking the need for systemic workplace 

improvements (Demerouti, 2024). Instead, a combined approach that integrates 

individual and organizational interventions is needed in order to tackle the underlying 

root causes of nurse well-being within the work environment. This view is supported 

by a recent systematic review, showing that organizational-level interventions such as 

improved work organization, flexible scheduling, and enhanced professional 

competencies can lead to better mental health outcomes among healthcare workers, 

particularly in relation to burnout (Aust et al., 2024). This is further supported by 

research showing that such integrated interventions, ranging from reorganization (e.g., 

of work schedules) and work shift evaluation to participatory action research and 

professional supervision, are particularly effective in reducing burnout and increasing 

well-being among health professionals (for an overview: Awa et al., 2010, Demerouti, 

2024). Importantly, recent research highlights that nurses themselves favor structural 

changes to improve working conditions and well-being (Aiken et al., 2024). A study 

by Aiken et al. (2024) found that most nurses (79%) preferred increasing nurse 

staffing as an intervention to reduce burnout and improve well-being, followed by 

reducing clinical documentation burdens (41%), and implementing minimum safe 

nurse staffing ratios (38%). Accordingly, to be truly effective, these interventions 

must be tailored to the specific needs of hospitals and their workforce, ensuring their 

feasibility and long-term impact. 

Conclusions  

This study contributes to existing research on JD-R theory by uncovering, across 

countries, the relative importance of specific job demands and resources for nurse 

burnout and work engagement. Our findings indicate that job demands, particularly 

emotional dissonance and emotional demands, are the strongest contributors to 

burnout, whereas job resources, especially skill utilization, play a crucial role in 

fostering work engagement.  

Funding  

This study received funding from the European Union’s Horizon 2020 research and 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

innovation programme under the project Magnet4Europe: Improving Mental Health 

and Wellbeing in the Health Care Workplace (Grant Agreement Number 848031), 

from 1 January 2020 until 30 June 2024. The investigation presented here is the 

responsibility of the authors only. The EU Commission takes no responsibility for any 

use made of the information set out.  

Data availability  

De-identified individual participant data underlying the results reported in this article 

will be made available to researchers who provide a methodologically sound proposal. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial interests or personal 

relationships that could have appeared to influence the work reported in this paper. 

Declaration of generative AI in scientific writing 

During the preparation of this work the authors used ChatGPT (OpenAI) in order to 

improve language and typographical errors. After using this tool, the authors reviewed 

and edited the content as needed and take full responsibility for the final content of 

the published article. 

References 

Ahlstedt, C., Moberg, L., Brulin, E., & Nyberg, A. (2024). Social support from 

manager and co‐workers in relation to registered nurses' work motivation in three 

healthcare settings: A cross‐sectional study of a Swedish national sample. Journal of 

Nursing Scholarship, 56(6), 790-801. https://doi.org/10.1111/jnu.12995  

Aiken, L. H., Sermeus, W., McKee, M., Lasater, K. B., Sloane, D., Pogue, C. A., 

Kohnen, D., Dello, S., Maier, C. B., Drennan, J., & McHugh, M. D., Magnet4Europe 

Consortium. (2024). Physician and nurse well-being, patient safety and 

recommendations for interventions: cross-sectional survey in hospitals in six European 

countries. BMJ open, 14(2), e079931. https://doi.org/10.1136/bmjopen-2023-079931 

Aiken, L. H., Sermeus, W., Van den Heede, K., Sloane, D. M., Busse, R., McKee, 

M.,…Kutney-Lee, A. (2012). Patient safety, satisfaction, and quality of hospital care: 

cross sectional surveys of nurses and patients in 12 countries in Europe and the United 

States. BMJ, 344(7851), e1717. https://doi.org/10.1136/bmj.e1717 

Alarcon, G. M. (2011). A meta-analysis of burnout with job demands, resources, and 

attitudes. Journal of Vocational Behavior, 79(2), 549-562. 

https://doi.org/10.1016/j.jvb.2011.03.007 

Aust, B., Leduc, C., Cresswell-Smith, J., O'Brien, C., Rugulies, R., Leduc, M., ... & 

Greiner, B. A. (2024). The effects of different types of organisational workplace 

mental health interventions on mental health and wellbeing in healthcare workers: a 

systematic review. International archives of occupational and environmental health, 

97(5), 485-522. https://doi.org/10.1007/s00420-024-02065-z 

Awa, W. L., Plaumann, M., & Walter, U. (2010). Burnout prevention: A review of 

intervention programs. Patient Education and Counseling, 78(2), 184-190. 

https://doi.org/10.1016/j.pec.2009.04.008 

Azen, R., & Budescu, D. V. (2003). The dominance analysis approach for comparing 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

predictors in multiple regression. Psychological Methods, 8(2), 129-148. 

https://doi.org/10.1037/1082-989x.8.2.129 

Bakker, A. B., & Demerouti, E. (2014). Job Demands-Resources Theory (Vol. 3). 

John Wiley & Sons, Ltd. https://doi.org/10.1002/9781118539415.wbwell019 

Bakker, A. B., & Demerouti, E. (2017). Job demands-resources theory: Taking stock 

and looking forward. Journal of Occupational Health Psychology, 22(3), 273-285. 

https://doi.org/10.1037/ocp0000056 

Bargagliotti, L. A. (2012). Work engagement in nursing: a concept analysis. Journal 

of Advanced Nursing, 68(6), 1414-1428. https://doi.org/10.1111/j.1365-

2648.2011.05859.x 

Behson, S. J. (2005). The relative contribution of formal and informal organizational 

work–family support. Journal of Vocational Behavior, 66(3), 487-500. 

https://doi.org/10.1016/j.jvb.2004.02.004 

Broetje, S., Jenny, G. J., & Bauer, G. F. (2020). The Key Job Demands and Resources 

of Nursing Staff: An Integrative Review of Reviews. Frontiers in Psychology, 11, 84. 

https://doi.org/10.3389/fpsyg.2020.00084 

Browne, M. W., & Cudeck, R. (1992). Alternative ways of assessing model fit. 

Sociological methods & research, 21(2), 230-258. 

Budescu, D. V., & Azen, R. (2004). Beyond global measures of relative importance: 

Some insights from dominance analysis. Organizational Research Methods, 7(3), 341-

350. https://doi.org/10.1177/1094428104267049 

Chen, F. F. (2007). Sensitivity of Goodness of Fit Indexes to Lack of Measurement 

Invariance. Structural Equation Modeling: A Multidisciplinary Journal, 14(3), 464-

504. https://doi.org/10.1080/10705510701301834 

Chou, H. Y., Hecker, R., & Martin, A. (2012). Predicting nurses' well-being from job 

demands and resources: a cross-sectional study of emotional labour. Journal of 

Nursing Management, 20(4), 502-511. https://doi.org/10.1111/j.1365-

2834.2011.01305.x 

Christian, M. S., Garza, A. S., & Slaughter, J. E. (2011). Work Engagement: A 

Quantitative Review and Test of Its Relations with Task and Contextual Performance. 

Personnel Psychology, 64(1), 89-136. https://doi.org/10.1111/j.1744-

6570.2010.01203.x 

Cortese, C. G., Colombo, L., & Ghislieri, C. (2010). Determinants of nurses’ job 

satisfaction: the role of work–family conflict, job demand, emotional charge and social 

support. Journal of Nursing Management, 18(1), 35-43. 

https://doi.org/10.1111/j.1365-2834.2009.01064.x 

Dall'Ora, C., Ball, J., Reinius, M., & Griffiths, P. (2020). Burnout in nursing: a 

theoretical review. Human Resources for Health, 18(1), 41. 

https://doi.org/10.1186/s12960-020-00469-9 

de Jonge, J., Van Breukelen, G. J. P., Landeweerd, J. A., & Nijhuis, F. J. N. (1999). 

Comparing group and individual level assessments of job characteristics in testing the 

job Demand-Control Model: A multilevel approach. Human Relations, 52(1), 95-122. 

https://doi.org/10.1023/a:1016924517061 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

de Koning, R., Egiz, A., Kotecha, J., Ciuculete, A. C., Ooi, S. Z. Y., Bankole, N. D. 

A.,…Kanmounye, U. S. (2021). Survey Fatigue During the COVID-19 Pandemic: An 

Analysis of Neurosurgery Survey Response Rates. Frontiers in Surgery, 8, 690680. 

https://doi.org/10.3389/fsurg.2021.690680 

Demerouti, E. (2024). Burnout: a comprehensive review. Zeitschrift für 

Arbeitswissenschaft, 1-13. https://doi.org/10.1007/s41449-024-00452-3 

Demerouti, E., Bakker, A. B., Nachreiner, F., & Schaufeli, W. B. (2001). The job 

demands-resources model of burnout. Journal of Applied Psychology, 86(3), 499-512. 

https://doi.org/10.1037/0021-9010.86.3.499 

European Parliament and Council of the European Union. (2016). Regulation (EU) 

2016/679 of the European Parliament and of the Council of 27 April 2016 on the 

protection of natural persons with regard to the processing of personal data and on 

the free movement of such data, and repealing Directive 95/46/EC (General Data 

Protection Regulation). Official Journal of the European Union, L 119, 1–88. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32016R0679 

Galanakis, M. D., & Tsitouri, E. (2022). Positive psychology in the working 

environment. Job demands-resources theory, work engagement and burnout: A 

systematic literature review. Frontiers in Psychology, 13, 1022102. 

https://doi.org/10.3389/fpsyg.2022.1022102 

Garcia, C. L., Abreu, L. C., Ramos, J. L. S., Castro, C. F. D., Smiderle, F. R. N., 

Santos, J. A. D., & Bezerra, I. M. P. (2019). Influence of Burnout on Patient Safety: 

Systematic Review and Meta-Analysis. Medicina (Kaunas), 55(9), 553. 

https://doi.org/10.3390/medicina55090553 

Gluschkoff, K., Hakanen, J. J., Elovainio, M., Vanska, J., & Heponiemi, T. (2022). 

The relative importance of work-related psychosocial factors in physician burnout. 

Occupational Medicine, 72(1), 28-33. https://doi.org/10.1093/occmed/kqab147 

Gordon, H. J., Demerouti, E., Le Blanc, P. M., Bakker, A. B., Bipp, T., & Verhagen, 

M. A. M. T. (2018). Individual job redesign: Job crafting interventions in healthcare. 

Journal of Vocational Behavior, 104, 98-114. 

https://doi.org/10.1016/j.jvb.2017.07.002 

Grandey, A. A. (2000). Emotion regulation in the workplace: a new way to 

conceptualize emotional labor. Journal of Occupational Health Psychology, 5(1), 95-

110. https://doi.org/10.1037//1076-8998.5.1.95 

Hackman, J. R., & Oldham, G. R. (1975). Development of the Job Diagnostic Survey. 

Journal of Applied Psychology, 60(2), 159-170. https://doi.org/10.1037/h0076546 

Hadzibajramovic, E., Schaufeli, W., & De Witte, H. (2022). Shortening of the Burnout 

Assessment Tool (BAT)-from 23 to 12 items using content and Rasch analysis. BMC 

Public Health, 22(1), 560. https://doi.org/10.1186/s12889-022-12946-y 

Hakanen, J. J., Bakker, A. B., & Turunen, J. (2021). The relative importance of 

various job resources for work engagement: A concurrent and follow-up dominance 

analysis. BRQ Business Research Quarterly, 234094442110124-234094442110124. 

https://doi.org/10.1177/23409444211012419 

Hakanen, J. J., Ropponen, A., De Witte, H., & Schaufeli, W. B. (2019a). Testing 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

Demands and Resources as Determinants of Vitality among Different Employment 

Contract Groups. A Study in 30 European Countries. International Journal of 

Environmental Research and Public Health, 16(24). 

https://doi.org/10.3390/ijerph16244951 

Hakanen, J. J., Ropponen, A., Schaufeli, W. B., & De Witte, H. (2019b). Who is 

Engaged at Work?: A Large-Scale Study in 30 European Countries. Journal of 

Occupational and Environmental Medicine, 61(5), 373-381. 

https://doi.org/10.1097/JOM.00000000000015281 

Hakanen, J. J., Schaufeli, W. B., & Ahola, K. (2008). The Job Demands-Resources 

model: A three-year cross-lagged study of burnout, depression, commitment, and work 

engagement. Work & Stress, 22(3), 224-241. 

https://doi.org/10.1080/02678370802379432 

Halbesleben, J. R. B. (2010). A meta-analysis of work engagement: Relationships with 

burnout, demands, resources, and consequences. In A. B. Bakker & M. P. Leiter 

(Eds.), Work engagement: A handbook of essential theory and research (Vol. 8, pp. 

102-117). Psychology Press. 

Heck, R. H. (2001). Multilevel modeling with SEM. In G. A. Marcoulides & R. E. 

Schumacker (Eds.), New developments and techniques in structural equation modeling 

(First ed., pp. 89-127). Psychology Press. 

Heinen, M. M., van Achterberg, T., Schwendimann, R., Zander, B., Matthews, A., 

Kozka, M.,…Schoonhoven, L. (2013). Nurses' intention to leave their profession: a 

cross sectional observational study in 10 European countries. International Journal of 

Nursing Studies, 50(2), 174-184. https://doi.org/10.1016/j.ijnurstu.2012.09.019 

Herzberg, F., Mausner, B., & Snyderman, B. B. (2017). The Motivation to Work. 

Routledge. https://doi.org/10.4324/9781315124827 

Holland, P., Tham, T. L., Sheehan, C., & Cooper, B. (2019). The impact of perceived 

workload on nurse satisfaction with work-life balance and intention to leave the 

occupation. Applied Nursing Research, 49, 70-76. 

https://doi.org/10.1016/j.apnr.2019.06.001 

Hox, J. J., Moerbeek, M., & van de Schoot, R. (2010). Multilevel Analysis: Techniques 

and Applications (Second ed.). Routledge. 

Hu, L. t., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance 

structure analysis: Conventional criteria versus new alternatives. Structural Equation 

Modeling: A Multidisciplinary Journal, 6(1), 1-55. 

https://doi.org/10.1080/10705519909540118 

Hulsheger, U. R., & Schewe, A. F. (2011). On the costs and benefits of emotional 

labor: a meta-analysis of three decades of research. Journal of Occupational Health 

Psychology, 16(3), 361-389. https://doi.org/10.1037/a0022876 

Humphrey, S. E., Nahrgang, J. D., & Morgeson, F. P. (2007). Integrating motivational, 

social, and contextual work design features: a meta-analytic summary and theoretical 

extension of the work design literature. Journal of Applied Psychology, 92(5), 1332-

1356. https://doi.org/10.1037/0021-9010.92.5.1332 

Johnson, J. W. (2000). A Heuristic Method for Estimating the Relative Weight of 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

Predictor Variables in Multiple Regression. Multivariate Behavioral Research, 35(1), 

1-19. https://doi.org/10.1207/S15327906MBR3501_1 

Jourdain, G., & Chenevert, D. (2010). Job demands-resources, burnout and intention 

to leave the nursing profession: a questionnaire survey. International Journal of 

Nursing Studies, 47(6), 709-722. https://doi.org/10.1016/j.ijnurstu.2009.11.007 

Jun, J., Ojemeni, M. M., Kalamani, R., Tong, J., & Crecelius, M. L. (2021). 

Relationship between nurse burnout, patient and organizational outcomes: Systematic 

review. International Journal of Nursing Studies, 119, 103933. 

https://doi.org/10.1016/j.ijnurstu.2021.103933 

Kaiser, S., Patras, J., Adolfsen, F., Richardsen, A. M., & Martinussen, M. (2020). 

Using the Job Demands–Resources Model to Evaluate Work-Related Outcomes 

Among Norwegian Health Care Workers. Sage Open, 10(3), 2158244020947436. 

https://doi.org/10.1177/2158244020947436 

Kenworthy, J., Fay, C., Frame, M., & Petree, R. (2014). A meta‐analytic review of the 

relationship between emotional dissonance and emotional exhaustion. Journal of 

Applied Social Psychology, 44(2), 94-105. https://doi.org/10.1111/jasp.12211 

Keyko, K., Cummings, G. G., Yonge, O., & Wong, C. A. (2016). Work engagement in 

professional nursing practice: A systematic review. International Journal of Nursing 

Studies, 61, 142-164. https://doi.org/10.1016/j.ijnurstu.2016.06.003 

Kohnen, D., De Witte, H., Schaufeli, W. B., Dello, S., Bruyneel, L., & Sermeus, W. 

(2023). What makes nurses flourish at work? How the perceived clinical work 

environment relates to nurse motivation and well-being: A cross-sectional study. 

International Journal of Nursing Studies, 148, 104567. 

https://doi.org/10.1016/j.ijnurstu.2023.104567 

Kohnen, D., De Witte, H., Schaufeli, W. B., Dello, S., Bruyneel, L., & Sermeus, W. 

(2024). Engaging leadership and nurse well-being: the role of the work environment 

and work motivation-a cross-sectional study. Human Resources for Health, 22(1), 8. 

https://doi.org/10.1186/s12960-023-00886-6 

Lee, R. T., & Ashforth, B. E. (1996). A meta-analytic examination of the correlates of 

the three dimensions of job burnout. Journal of Applied Psychology, 81(2), 123-133. 

https://doi.org/10.1037/0021-9010.81.2.123 

Lesener, T., Gusy, B., Jochmann, A., & Wolter, C. (2020). The drivers of work 

engagement: A meta-analytic review of longitudinal evidence. Work & Stress, 34(3), 

259-278. https://doi.org/10.1080/02678373.2019.1686440 

Lesener, T., Gusy, B., & Wolter, C. (2019). The job demands-resources model: A 

meta-analytic review of longitudinal studies. Work & Stress, 33(1), 76-103. 

https://doi.org/10.1080/02678373.2018.1529065 

Luchman, J. N. (2021). Determining relative importance in Stata using dominance 

analysis: domin and domme. The Stata Journal, 21(2), 510-538. 

https://doi.org/10.1177/1536867X211025837 

Luo, W., & Azen, R. (2013). Determining predictor importance in hierarchical linear 

models using dominance analysis. Journal of Educational and Behavioral Statistics, 

38(1), 3-31. https://doi.org/10.3102/1076998612458319 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

Marzocchi, I., Nielsen, K., Di Tecco, C., Vignoli, M., Ghelli, M., Ronchetti, M., & 

Iavicoli, S. (2024). Job demands and resources and their association with employee 

well-being in the European healthcare sector: a systematic review and meta-analysis of 

prospective research. Work & Stress, 1-28. 

https://doi.org/10.1080/02678373.2024.2308812 

McVicar, A. (2016). Scoping the common antecedents of job stress and job 

satisfaction for nurses (2000-2013) using the job demands-resources model of stress. 

Journal of Nursing Management, 24(2), E112-136. 

https://doi.org/10.1111/jonm.12326 

Montgomery, A., Spanu, F., Baban, A., & Panagopoulou, E. (2015). Job demands, 

burnout, and engagement among nurses: A multi-level analysis of ORCAB data 

investigating the moderating effect of teamwork. Burnout Research, 2(2-3), 71-79. 

https://doi.org/10.1016/j.burn.2015.06.001 

Muthén, L. K., & Muthén, B. (2017). Mplus user's guide: Statistical analysis with 

latent variables, user's guide. Muthén & Muthén. 

OECD. (2016). Health Workforce Policies in OECD Countries: Right Jobs, Right 

Skills, Right Places. In OECD Health Policy Studies. Paris: OECD Publishing. 

Oldham, G. R., & Hackman, J. R. (2010). Not what it was and not what it will be: The 

future of job design research. Journal of Organizational Behavior, 31(2-3), 463-479. 

https://doi.org/10.1002/job.678 

Oppel, E. M., & Mohr, D. C. (2021). Multilevel analysis exploring the relative 

importance of workplace resources in explaining nurses' workload perceptions: Are 

we setting the right focus? Health Care Management Review, 46(2), E8-E17. 

https://doi.org/10.1097/HMR.0000000000000285 

Parent-Thirion, A., Biletta, I., Cabrita, J., Vargas, O., Vermeylen, G., Wilczynska, A., 

& Wilkens, M. (2016). Sixth European Working Conditions survey: overview report 

(9789289715676). 

https://www.eurofound.europa.eu/publications/report/2016/working-conditions/sixth-

european-working-conditions-survey-overview-report 

Pisljar, T., van der Lippe, T., & den Dulk, L. (2011). Health among hospital 

employees in Europe: a cross-national study of the impact of work stress and work 

control. Social Science & Medicine, 72(6), 899-906. 

https://doi.org/10.1016/j.socscimed.2010.12.017 

Rudnev, M., Lytkina, E., Davidov, E., Schmidt, P., & Zick, A. (2018). Testing 

Measurement Invariance for a Second-Order Factor. A Cross-National Test of the 

Alienation Scale. Methods, data, analyses: A journal for quantitative methods and 

survey methodology, 12(1), 47-76. https://doi.org/10.12758/mda.2017.11 

Schaufeli, W. B. (2017). Applying the Job Demands-Resources model. Organizational 

Dynamics, 46(2), 120-132. https://doi.org/10.1016/j.orgdyn.2017.04.008 

Schaufeli, W. B., Desart, S., & De Witte, H. (2020). Burnout Assessment Tool (BAT)-

Development, Validity, and Reliability. International Journal of Environmental 

Research and Public Health, 17(24), 1-21. https://doi.org/10.3390/ijerph17249495 

Schaufeli, W. B., Shimazu, A., Hakanen, J., Salanova, M., & De Witte, H. (2019). An 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

Ultra-Short Measure for Work Engagement. European Journal of Psychological 

Assessment, 35(4), 577-591. https://doi.org/10.1027/1015-5759/a000430 

Schaufeli, W. B., & Taris, T. W. (2014). A Critical Review of the Job Demands-

Resources Model: Implications for Improving Work and Health. In G. F. Bauer & O. 

Hämmig (Eds.), Bridging Occupational, Organizational and Public Health. A 

Transdisciplinary Approach. (First ed., pp. 43-68). Springer. 

https://doi.org/10.1007/978-94-007-5640-3_4 

Sermeus, W., Aiken, L. H., Ball, J., Bridges, J., Bruyneel, L., Busse, R.,… 

Magnet4Europe Consortium. (2022). A workplace organisational intervention to 

improve hospital nurses' and physicians' mental health: study protocol for the 

Magnet4Europe wait list cluster randomised controlled trial. BMJ Open, 12(7), 

e059159. https://doi.org/10.1136/bmjopen-2021-059159 

Shi, D., Lee, T., & Maydeu-Olivares, A. (2019). Understanding the Model Size Effect 

on SEM Fit Indices. Educational and Psychological Measurement, 79(2), 310-334. 

https://doi.org/10.1177/0013164418783530 

Sinclair, R. R., Sliter, M., Mohr, C. D., Sears, L. E., Deese, M. N., Wright, R. 

R.,…Jacobs, L. (2015). Bad Versus Good, What Matters More on the Treatment 

Floor? Relationships of Positive and Negative Events With Nurses' Burnout and 

Engagement. Research in Nursing and Health, 38(6), 475-491. 

https://doi.org/10.1002/nur.21696 

Snijders, T. A. B., & Bosker, R. J. (1994). Modeled variance in two-level models. 

Sociological Methods & Research, 22(3), 342-363. 

https://doi.org/10.1177/0049124194022003004 

Sonnentag, S. (2017). A task-level perspective on work engagement: A new approach 

that helps to differentiate the concepts of engagement and burnout. Burnout Research, 

5, 12-20. https://doi.org/10.1016/j.burn.2017.04.001 

Sundin, L., Hochwalder, J., & Lisspers, J. (2011). A longitudinal examination of 

generic and occupational specific job demands, and work-related social support 

associated with burnout among nurses in Sweden. Work, 38(4), 389-400. 

https://doi.org/10.3233/WOR-2011-1142 

Thapa, D. R., Stengard, J., Ekstrom-Bergstrom, A., Areskoug Josefsson, K., Krettek, 

A., & Nyberg, A. (2022). Job demands, job resources, and health outcomes among 

nursing professionals in private and public healthcare sectors in Sweden - a 

prospective study. BMC Nursing, 21(1), 140. https://doi.org/10.1186/s12912-022-

00924-z 

Thomson, S., Foubister, T., & Mossialos, E. (2009). Financing health care in the 

European Union: Challenges and policy responses. World Health Organization, 

Regional Office for Europe. https://iris.who.int/handle/10665/326415 

Timmins, F., Ottonello, G., Napolitano, F., Musio, M. E., Calzolari, M., Gammone, 

M.,…Bagnasco, A. (2023). The state of the science-the impact of declining response 

rates by nurses in nursing research projects. Journal of Clinical Nursing, 32(7-8), e9-

e11. https://doi.org/10.1111/jocn.16597 

van de Schoot, R., Lugtig, P., & Hox, J. (2012). A checklist for testing measurement 

invariance. European Journal of Developmental Psychology, 9(4), 486-492. 



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof 

 

https://doi.org/10.1080/17405629.2012.686740 

van Vegchel, N., de Jonge, J., Söderfeldt, M., Dormann, C., & Schaufeli, W. (2004). 

Quantitative versus emotional demands among Swedish human service employees: 

moderating effects of job control and social support. International Journal of Stress 

Management, 11(1), 21-40. https://doi.org/10.1037/1072-5245.11.1.21 

Vandenbroeck, S., Van Gerven, E., De Witte, H., Vanhaecht, K., & Godderis, L. 

(2017). Burnout in Belgian physicians and nurses. Occupational Medicine, 67(7), 546-

554. https://doi.org/10.1093/occmed/kqx126 

Vander Elst, T., Cavents, C., Daneels, K., Johannik, K., Baillien, E., Van den Broeck, 

A., & Godderis, L. (2016). Job demands-resources predicting burnout and work 

engagement among Belgian home health care nurses: A cross-sectional study. Nursing 

Outlook, 64(6), 542-556. https://doi.org/10.1016/j.outlook.2016.06.004 

WHO. (2020). State of the world's nursing 2020: investing in education, jobs and 

leadership (9789240003286). https://apps.who.int/iris/handle/10665/331677 

Xanthopoulou, D., Bakker, A. B., Demerouti, E., & Schaufeli, W. B. (2009). 

Reciprocal relationships between job resources, personal resources, and work 

engagement. Journal of Vocational Behavior, 74(3), 235-244. 

https://doi.org/10.1016/j.jvb.2008.11.003 

Zapf, D., Vogt, C., Seifert, C., Mertini, H., & Isic, A. (1999). Emotion work as a 

source of stress: The concept and development of an instrument. European Journal of 

work and organizational psychology, 8(3), 371-400. 

https://doi.org/10.1080/135943299398230 


