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This study applied network analysis to examine the complexity of the 

interrelations among the multiple workplace psychosocial risks that bus drivers 

in Greece experience. Workplace psychosocial risks are among the major 

concerns in occupational safety and health and their management remains a 

serious challenge for organizations. The driving profession has been ranked 

consistently as highly hazardous while in Greece remains unexplored. We 

combined the Job Demands-Resources (JD-R) framework, with socio-

psychological concepts, such as Organizational Identification and Relative 

Deprivation, to explore the combined interconnections of workplace 

psychosocial factors with various organizational and individual outcomes. A 

cross-sectional survey was conducted, and the psychosocial factors were 

assessed using COPSOQ-III self-report questionnaire in a sample of 287 bus 

drivers. The descriptive results revealed that the highest psychosocial risk for 

bus drivers in Greece originated from organizational factors such as Quality of 

Leadership, Influence and Recognition. Network analysis provided a map that 

initially confirmed the two main dimensions of JD-R theory while providing new 

insights into the pathways that connect Demands and Resources factors to 

burnout and job satisfaction. The integration of Organizational Identification 

and Relative Deprivation into the network inspired interpretations from 

multiple perspectives while the overall structure of the network presented a 

distinct cluster of job-content characteristics. It was concluded that workplace 

psychosocial risks exhibit systemic and diffuse associations throughout the 

network, hence encouraging their approach from the perspective of dynamic 

chain interactions. It also supported that the integration of classical socio-

psychological theories within organizational contexts may provide practical 

benefits and theoretical renewal.  
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Workplace Psychosocial Risks (PSR) describe those characteristics of work design, organization and 

management that have the potential to impact negatively on workers’ health, well-being, job satisfaction, 

performance, and safety (European Agency for Safety and Health at Work [EU-OSHA], 2002; EU-OSHA, 2007; 

Eurofound, 2022; Eurofound & EU-OSHA, 2014). During the last couple of decades, PSR have been characterized 

as emerging risk and serious challenge in occupational safety and health (EU-OSHA, 2002, 2010, 2012, 2015, 

2022). PSR are outlined by complexity that is much related to the way they are manifested and interact within 
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particular professional, organizational and social contexts (Eurofound & EU-OSHA, 2014; Leka & Jain, 2025), 

thus establishing their management as an even harder challenge compared to the traditional health and safety 

risks (EU-OSHA, 2020; Leka & Jain, 2010). 

Professional bus drivers are diachronically classified among the most stressful occupations in terms of 

psychosocial conditions (Hernández-Rodríguez et al., 2022; Kompier, 1996; Kompier & Di Martino, 1995; Tse 

et al., 2006; Useche et al., 2018). Studies on driving profession have recorded exposure to a multitude of PSR 

such as time pressure, alternating shifts, night work, violence and harassment, low skill discretion, low control, 

etc. (Casagrande & Ferreira, 2022; Cendales et al., 2014; Hernández-Rodríguez et al., 2022; Tse et al., 2006; 

Useche et al., 2018). Conceivably, driving profession ranks among the highest in occupational diseases and in 

the number of accidents and injuries (Atanasovska, 2023; Belkic et al., 1994; Bovenzi, 2015; Jakobsen et al., 

2023; Lemke & Apostolopoulos, 2015; Peters et al., 2021; Useche et al., 2018, 2020, 2022). 

Research data on PSR in the Greek working population is limited and mainly found in the European 

ESENER (European Survey on Young People and Emerging Risks in Enterprises) surveys, which present 

summarized data on workplace factors affecting populations in European Union countries but do not focus 

specifically on the national workplaces (EU-OSHA, 2020; Niedhammer et al., 2021). Focused research on PSR 

in Greek workers can be found in questionnaire validation studies (Bekiari et al., 2011; Kotsakis et al., 2018; 

Roussos, 2023; Zigkiri et al., 2021), in studies investigating the factors contributing to musculoskeletal disorders 

(Bekiari et al., 2011; Spyropoulos et al., 2007) as well as in some focused studies on health sector (Adamopoulos 

et al., 2022). Specifically for bus drivers in Greece, the only research data on PSR was found in an assessment 

and prevention report of occupational risks in urban transport (Drivas et al., 2008). However in that report 

PSR received minimum attention compared to other factors (physical, ergonomic, etc.). Internationally, there 

is noteable research focusing on the PSR of driving profession (Alnsour, 2023; Alperovitch-Najenson et al., 

2010; Batool et al., 2022; Biggs et al., 2009; Bovenzi, 2015; Cendales et al., 2014; C.-F. Chen & Hsu, 2020; W.-

L. Chen et al., 2018; Couto et al., 2011; Djindjic et al., 2013; Gómez‐Ortiz et al., 2018; H. Kim et al., 2018; Kresal 

et al., 2017; Kumar et al., 2021; Montoro et al., 2018; S.E. Peters et al., 2021; Ronchese & Bovenzi, 2012; Useche 

et al., 2019). The majority of these studies reported high job strain and perceived imbalance between effort and 

rewards, in accordance to the respective theoretical models (Karasek, 1979; Siegrist, 1996). 

Despite the overwhelming -and constantly growing- data of their negative impact on health, safety and 

performance, PSR still receive less attention from organizations -compared to physical risks and occupational 

safety- and remain less understood (EU-OSHA, 2020; Leka et al., 2003). Within the transport sector, it is 

primarily the large organizations that report taking some kind of action for addressing PSR, though with limited 

evidence of its effectiveness (Cendales-Ayala et al., 2017; Chung & Wong, 2011; Lemke & Apostolopoulos, 2015; 

S. E. Peters et al., 2021; Poulsen et al., 2007; Useche, Alonso, et al., 2017; Useche, Ortiz et al., 2017). As for the 

Greek transport sector, recently recorded evidence from urban transport organizations, demonstrated 

significant shortcomings in the systematic assessment and management of PSR and failure to comply to the 

legal provisions (Stamoulos & Prodromitis, 2023). 

Apart from the constraints in available research data for PSR in driving profession in Greece, the shortage 

in relevant and adequate interventions could also be attributed to other causes. In general, research on PSR has 

focused on the analysis of independent work factors and how these factors directly or indirectly influence the 

health, safety and performance of workers (Elovainio et al., 2020, 2022). However as Elovainio et al., (2020) 

support, this view clearly falls short in capturing the complex and multidimensional nature of PSR as described 

in their definition and as they actually manifest in the workplaces. A more contemporary direction in the field 

of psychology - and especially psychopathology- posits that PSR can be better understood as part of a dynamic 

system in which work factors interact with each other and create a network of mutual effects (Borsboom et al., 
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2021; Costantini, 2015). Consequently, this approach places under study not only the PSR in isolation, but also 

the relationships and interactions between them (Borsboom & Cramer, 2013). This multidimensional view 

assumes that the effects on individual health, for example, do not arise from a single factor but from the 

combined interaction of many factors (Borsboom et al., 2011; Deserno et al., 2017; Elovainio et al., 2020; 

Kraemer et al., 2001). 

Another possible limiting factor is the restraint in the conceptual tools that are used for interpreting and 

understanding PSR. The quest for causal and explanatory mechanisms between PSR and health and safety 

outcomes misses to fully embrace the socio-psychological nature of the processes (Rutter & Quine, 1996). There 

is irrefutable evidence that socio-psychological mechanisms can assume a significant explanatory role in the 

manifestation of organizational phenomena and have the potential to intertwine different levels of analysis 

(Anderson et al., 2006; Haslam & van Dick, 2011; Ren et al., 2013; Steffens et al., 2017; Wan et al., 2023). 

The present study 

The main objective of the present study was the comprehensive assessment of PSR in the under-researched 

Greek work population of bus drivers. Priority was given to mapping the complex interactions between the 

psychosocial work factors through a network perspective (Borsboom et al., 2021; Dalege et al., 2017). We 

embarked from the assumption that the work environment is not shaped as merely the sum of independent 

factors and with relatively stable pathways towards certain outcomes, but rather as a dynamic system of 

multiple interactions with possible reciprocal impacts (Elovainio et al., 2020, 2022; Schaufeli & Taris, 2014; 

Xanthopoulou et al., 2008). By holding a network perspective, we aspired to advance the understanding of the 

combining interplay of work characteristics on workers (Borsboom et al., 2021).  

Secondly, we tried to address the complexity of integrating the work and social context into the assessment 

of PSR and the interpretation of their effect on employees (Eurofound & EU-OSHA, 2014). According to their 

definition (International Labour Organisation  Joint ILO/WHO Committee on Occupational Health, 1986), PSR 

also encompass social dimensions and interactions which make it necessary to investigate workplace outcomes 

in multiple contexts and levels of analysis (Probst et al., 2018). Under this premise we tried to advance the 

understanding on the subject by incorporating concepts that originate from the viewpoint of social psychology. 

We explored socio-psychological concepts such as organizational identification and relative deprivation, 

hypothesizing that there is synergistic interaction with the workplace factors which may be related to specific 

outcomes on the employees (Haslam & Reicher, 2006; Rugulies, 2012; van Dick & Haslam, 2012). 

The Job Demands-Resources theory (JD-R - Demerouti et al., 2001) served as the conceptual framework of 

the study in order to support the mapping process by grouping the work factors into demands and resources 

following the theory’s propositions (Bakker, Demerouti et al., 2023; Bakker & Demerouti, 2007; Demerouti et 

al., 2001). The JD-R framework was selected based on its validity and applicability within a variety of 

organizational contexts along with its theoretical flexibility (Bakker et al., 2004; Bakker, Xanthopoulou et al., 

2023; Demerouti & Bakker, 2011; Schaufeli & Taris, 2014). As an explanatory tool, JD-R fulfilled the mapping 

need for the workplace characteristics, while  the role of Organizational Identification and Relative Deprivation 

was explored within the constructed network of multiple associations between the PSR (Schaufeli & Taris, 

2014). 

The effects of organizational identification on key organizational attitudes, such as job satisfaction and 

organizational commitment, have been highlighted in previous studies (Lee et al., 2015; Tarakci et al., 2018). 

Employees who report a strong identification with their work organization tend to report lower levels of work 

stress (Haslam & Reicher, 2006; K. Peters et al., 2010). The relationship between PSR and Organizational 

Identification appears to be bidirectional, as the emotional and quantitative demands have been found to reduce 
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the strength of the bond between employees and the organization (Kemp et al., 2013). According to other 

studies, Organizational Identification is a predictor of job stress (Haslam et al., 2009; Wegge et al., 2012). 

Considering these findings we expected to observe multidirectional significant associations between multiple 

PSR and Organizational Identification.  

The link between PSR, JD-R theory and Relative Deprivation may be located at the assumptions of Resource 

Conservation Theory (Hobfoll, 1989) and Deprivation theory (Davis, 1959). Research has identified correlations 

between economic deprivation (lack of financial resources) and consequences for individuals' mental health, 

which in turn affect aspects of well-being at work (Probst et al., 2018). In particular, it was found that depressive 

symptoms, deterioration in overall health, and work-life conflict that occur as a result of economic deprivation 

have a negative impact on work performance, attitudes toward work, and job satisfaction (George & Brief, 1990; 

Shaw & Gupta, 2001). While the deprivation related to economic stressors has been studied (H. J. Smith et al., 

2012), there is limited data on the relationship between feelings of deprivation due to stressful work factors. By 

taking into account that the Relative Deprivation theory originated from research in work contexts—albeit 

military ones—(Pettigrew, 2015; M. B. Smith, 1984), we expected to observe strong positive associations of 

Relative Deprivation with PSR scores. Previously, Ren et al., (2013) have attempted to combine JD-R and 

Relative Deprivation theories, reporting support for the integrated framework. 

Method 

Participants  

A convenience sample of 287 participants (men: 97.21% n=279, women: 2.79% n=8) was collected, through 

the recruitment procedure described below. The sole inclusion criterion was employment as a bus driver. No 

exclusion criteria were applied regarding city or years of experience. The sample comprised of bus drivers 

(urban: n=219, intercity and tourist: n=55, school buses: n=13) in public and private organizations in Athens 

(65.51%, n=188), Thessaloniki (16.38%, n=47) and other cities in Greece (18.12%, n=52). The mean age was 

47.04 (SD=8.17) and the mean working experience in years was 25.48 (SD=8.12).  

Measures 

Workplace Psychosocial Risks. The third version of the Copenhagen Psychosocial Questionnaire (COPSOQ) 

was the main tool for measuring the workplace psychosocial risks. COPSOQ is suitable for both research and 

practical-business purposes (Berthelsen et al., 2018). It has been validated through surveys covering 

numerically huge and diversified -in terms of occupation, nationality- samples (Nübling et al., 2014). Its 

reliability has been repeatedly found to be satisfactory (Dicke et al., 2018; Nübling et al., 2006). COPSOQ was 

also chosen because of its theoretical flexibility and its applicability with Job Demands-Resources model 

(Berthelsen et al., 2018; Burr et al., 2019). The third version of the COPSOQ, has been tested for validity in a 

sample of professional drivers demonstrating satisfactory psychometric properties (Useche et al., 2019). A 

validity study of this version has been conducted in a Greek working population, which resulted in acceptable 

internal consistency (Kotsakis et al., 2018, 2025). The questionnaire contained 74 statements corresponding to 

23 scales (18 Psychosocial factors & 5 Psychosocial Outcomes). The questions were closed-ended and the 

responses were given on a 5-point Likert scale alternating evaluations of workplace factors between frequency 

and intensity. An additional workplace psychosocial risk factor was included in the questionnaire based on 

previous study on Greek urban transport sector (Stamoulos & Prodromitis, 2023). In particular, Work Risk 

Perception (WRP) was measured through a three-item questionnaire that was created by the authors. The items 

for WRP incorporated three hypothetic work-related threatening scenarios which the participants evaluated in 

terms of probability of occurrence on a Likert scale variating from Almost impossible (to occur) to Almost 
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certain. The created questionnaire demonstrated high Cronbach’s α (.85), indicating a high level of reliability 

(Nunnally & Bernstein, 1994). 

Socio-psychological variables. Organizational Identification was measured through an adjusted version of 

Smidts et al. (2001) questionnaire. The scale was translated into Greek following a standard procedure of 

translation back-translation (Beaton et al., 2000). The scale demonstrated excellent internal consistency 

(Cronbach’s α = .94), indicating a high level of reliability (Tavakol & Dennick, 2011). The scale included 5 

statements, to which participants responded on a 7-point agree-disagree scale. This questionnaire was selected 

because of its reliance on the concept of Social Identity (Tajfel & Turner, 1986) and its applicability in various 

workplaces (Smidts et al., 2001). The use of 7-point scale instead of a 5-point was the only adjustment. Although 

the statements compiled cognitive and affective dimensions, one total score of Organizational Identification was 

calculated as the average of the responses. 

Relative Deprivation was measured by inviting the participants to compare their working conditions to 

relating others: (i) similar workplaces of the transport sector, (ii) other greek workplaces, and (iii) their 

workplace in past time periods. An adjusted 7-point Likert scale was created based on previous research of 

Laboratory of Experimental Social Psychology of Panteion University (2017). The items addressed both 

individual and intergroup levels (H. , J. , Smith & Ortiz, 2002; Wan et al., 2023b). The created questionnaire 

also demonstrated high Cronbach’s α (.87), indicating a high level of reliability (Nunnally & Bernstein, 1994). 

Again a unified score of Relative Deprivation was calculated as the average of the responses (Crosby, 1984; 

Walker & Smith, 2002). 

Demographic and work characteristics. A variety of personal and work characteristics was collected through 

a questionnaire constructed by the researchers. The requested information can be categorized into 

demographic, social, educational and economic characteristics and information that depict the participants' 

work scheduling (eg: work on weekends, night shifts, etc). 

Procedure 

A cross-sectional survey was conducted from April 2023 to June 2023, using self-report questionnaires for 

measuring workplace psychosocial factors in the transport section. The present study focused on currently 

employed bus drivers working in different types of passenger transport services across Greece. Participants 

were recruited through trade unions and particularly through the endorsement of the Federation of Transport 

Trade Unions of Greece (OSME). OSME made a public announcement and sent an open invitation to its member 

unions carrying a link to the online questionnaire. In addition, invitations were posted on unions’ social media 

and sectoral websites, while paper questionnaires were made available upon request by union representatives. 

Due to this open procedure an accurate response rate could not be reported. Based on estimations and 

combination of public available data, the total population of urban bus drivers in Greece was approximately 

around 10,000 (Road Transport S.A., [OSY], 2023; TourismToday, 2025; KTEL (Greece), 2023). The 

convenience sampling, the sample size and the strong gender imbalance -although reflective of the profession 

demographics (International Association of Public Transport [UITP], 2024)- raise concerns on generalizability 

which are addressed in the Discussion.  

Statistical analysis 

The statistical analysis began with the descriptive results of the indicators of PSR (factors and outcomes). 

Afterwards we implemented network analysis in JASP (v. 0.19), using the EBICLASSO procedure (Dalege et al., 

2017; van Borkulo et al., 2014) for mapping the structure between the worplace psychosocial variables as they 

were measured with COPSOQ-III. Network analysis was considered appropriate as it has been applied in recent 
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years for representing psychological concepts within a psychometric framework (Dalege et al., 2018; Hallac et 

al., 2015) and for exhibiting complex relationships in multivariate data (Borsboom et al., 2021). We conducted 

a second -more enriched- network analysis that included the socio-psychological variables and the additional 

workplace psychosocial risk factors. Auto correlation was selected and no nonparanormal (npn) transformation 

was used, as more appropriate options for our studied variables (Epskampt et al., 2018). The weight matrices 

produced in JASP were exported and further processed in Gephi (v. 0.10.1) to calculate network indices. The 

objective of this process was to gain better understanding of the network structure, detect communities and 

thus synthesize the theoretical guidelines with data-driven patterns of association (Bastian et al., 2009; Blondel 

et al., 2008).  

Results 

Descriptive statistics 

The presentation of the results commences with the calculation of the various PSR scales. The presentation 

separates the scales in predictor-factors and outcomes, consistent to relevant studies (Kotsakis et al., 2018, 

2025; Useche, Cendales, et al., 2018). The risk score was calculated on a scale from 0 to 100, with 100 indicating 

the maximum risk. Also in line to the Greek COPSOQ-III studies (Kotsakis et al., 2018, 2025), all psychosocial 

indexes, even those that relate to positive dimensions of work, such as Quality of Leadership, are presented 

with their negative score as a workplace risk (or lack thereof).  Table 1. presents the mean scores of the PSR 

factor scales, ranked according to their risk score. The table includes the COPSOQ-III scales and the Work Risk 

Perception scale. Half of the psychosocial factors were evaluated over the margin of 50 and 6 of them were 

evaluated over 60, thus shaping a picture of a rather straining working environment. Interestingly, the highest 

psychosocial risks, according to the participants, were Quality of Leadership (M=69.69, SD=23.39), Recognition 

(M=68.38, SD=31.00) and Influence (M=67.33, SD=22.62), three factors that are considered as Resources 

(Bakker, Demerouti et al., 2023; Mayerl et al., 2016; Schaufeli, 2017). The high ranking of Influence in risk 

scores was expected to the degree that it reflects the dimension of control, a well documented significant factor 

for professional drivers (Karasek & Theorell, 1990; Kompier, 1996). Other aspects of work that are commonly 

related to the content of driving profession such as Work Pace, Emotional and Quantitative demands (Gómez‐

Ortiz et al., 2018; Kompier, 1996; Tse et al., 2006; Useche et al., 2019) were classified within a range of relatively 

medium (45.50) to high (63.30) risk scores. On the other end of the spectrum, the lowest psychosocial risk were 

Sexual Harassment (M=2.35, SD=8.16) and Sense of Community (M=18.51, SD=17.27), demonstrating a positive 

social context within the transport organizations.  

We refrained from examining group differences or moderation (especially by gender) because the sample 

was relative small, severely gender‐imbalanced, and unequally distributed across driving sectors (urban, school, 

intercity), keeping under consideration both the statistical premises for these analyses (Cohen, 2013; Desmond 

& Matthews, 2009; Hooftman et al., 2005) and the present study’s objectives. 

Table 2. presents the evaluation scores on the outcome psychosocial variables as they were measured with 

COPSOQ-III. In consistence to previous results, all variables are presented with their negative score as a 

workplace risk. It was observed that Job Satisfaction was the main psychosocial risk for bus drivers with a mean 

score of 60.91 (SD=23.76), followed by Burnout (M=55.4, SD=18.24). We note  the similar and relatively high 

risk scores in these two outcome variables that are positioned on the two different pathways of the JD-R theory. 

As it will be discussed further, this finding could be seen both as supportive of the theoretical framework and 

as a primary evidence of the multidimensional interaction of PSR (Bakker et al., 2004; Crawford et al., 2010; 

Demerouti et al., 2001). 
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Table 2. Descriptive Statistics of workplace psychosocial risk (outcomes) in descending order 

Psychosocial risks 

(outcomes) 
N Mean 

Std. 

Deviation 
Items 

Cronbach’s 

a 

Job Satisfaction_risk  287  60.91  23.76  7  .93  

Burnout  287  55.40  18.24  5  .77  

Work Engagement_risk  287  44.83  19.82  3  .54  

Intention to Leave  287  35.24  33.44  2    

Self-Rated Health  287  29.30  19.94  1    

Network analysis 

Network analysis was next applied in an attempt to identify patterns of dynamic associations between the 

multiple variables of the workplace psychosocial indicators. The analyses presented below depict the data 

through the creation of network nodes, which are connected by edges according to their estimated 

Table 1. Evaluation of workplace psychosocial risk factors (mean scores) in descending order 

Psychosocial risks 

(factors) 
N Mean 

Std. 

Deviation 
Items 

Cronbach’s 

a 

Quality of leadership_risk  287  69.69 
 

23.39  4  .83  

Recognition_risk  287  68.38 
 

31.00  1    

Influence_risk  287  67.33 
 

22.62  3  .69  

Role Conflicts  287  66.00 
 

25.53  3  .84  

Work Risk Perception   287  64.21 
 

28.34  3  .85  

Work Pace  287  63.33 
 

20.16  2    

Organizational 

Justice_risk 
 287  

63.24 

 

27.24 
 

2 
 

 
 

Emotional Demands  287  59.63 
 

24.75  2    

Vertical Trust_risk  287  55.01 
 

27.17  2    

Bullying from external  287  54.16 
 

27.12  7  .92  

Work-Life Conflict  287  53.25 
 

21.20  4  .83  

Social Support from 

Supervisor_risk 
 287  

49.67 

 

22.38 
 

3 
 

.77 
 

Quantitative Demands  287  45.50 
 

19.69  3  .60  

Social Support from 

Colleagues_risk 
 287  

41.46 

 

18.55 
 

3 
 

.48 
 

Job Insecurity  287  40.36 
 

29.21  3  .78  

Role Clarity_risk  287  32.52 
 

24.367  2    

Bullying  287  25.17 
 

24.71  2    

Sense of Community at 

Work_risk 
 287  

18.51 

 

17.27 
 

2 
 

 
 

Sexual Harassment  287  2.35 
 

8.16  1    
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interdependencies and correlations (Borsboom et al., 2021). Work Engagement and Social Support from 

Colleagues were excluded from the network analysis based on the low Cronbach’s a values. Sexual Harassment 

index was also not included in this analysis based on the extremely low risk values in the descriptive analysis 

and the minimal associations with the other factors. The selection or omission of nodes served the goal of 

producing a network that depicts the professional field that was studied and it is a common researcher practice 

(Borgatti & Halgin, 2011). 

Analysis of COPSOQ-III psychosocial indicators. The goal of the initial analysis was to examine the 

relationships between the psychosocial indicators (factors and outcomes) of the COPSOQ-III questionnaire and 

to evaluate its structure in relation to the theoretical framework of J-DR. Network Analysis was conducted using 

the LASSO (least absolute shrinkage and selection operator) method via Jasp 0.19 software. The EBIC (Extended 

Bayesian Information Criterion) was used as an estimation method, which performs well in capturing the actual 

network structure and facilitates the interpretation of the results (Tibshirani, 1996). The buffer parameter was 

kept at the default value (.5) to ensure balance between sensitivity and specificity (Epskamp & Fried, 2018). 

The choice of the default value is consistentto the methodological recommendations for samples of this size 

(Epskamp et al., 2018) and for exploratory studies that seek to uncover network’s structure (Foygel & Drton, 

2010). Correlation method was set to auto (Epskamp et al., 2018). The produced network consisted of 20 nodes 

and 101 non-zero edges out of a total of 190 possible edges. Consequently, a sparsity index of .47 was obtained 

demonstrating a satisfactory balance between density and correlation. Graph 1a below shows the network 

structure that was created. The factors categorized as Resources are shown in green, the factors categorized as 

Demands are in red, and the outcome factors are in yellow. This grouping of variables was based on the topology 

and also adhered to the JD-R theory. 

Modularity analysis was implemented in Gephi, using the Louvain community detection algorithm on the 

unweighted network, with a resolution parameter of 1.0. The calculated modularity score was Q = .82, 

indicating a strongly connected structure. The algorithm identified two distinct communities, which are 

presented with separate colours in Graph 1b. 

The network’s structure seemed supportive of the two basic components of the JD-R (Bakker, 

Xanthopoulou et al.,2023; Bakker & Demerouti, 2007; Demerouti et al., 2001). The topology showed that the 

Demands factors grouped primarily around Burnout and Health while the Resources factors were situated 

closer to Job Satisfaction, thus supporting the existence of two proposed processes: health impairment and 

motivational (Bakker et al., 2023; Bakker & Demerouti, 2007; Demerouti et al., 2001). The outcome factors 

were placed between Demands and Resources work factors. Burnout was opposite to Job Satisfaction and 

Intention to Leave was found between them. Startingly, the modularity analysis did not distinct between factors 

and outcomes. It grouped Self-Rated Health risk, Burnout and Intention to Leave with Demands’ factors and 

Job Satisfaction with Resources’ factors. The combined evaluation of optical (topology) and statistical 

(modularity) results partially supported the main distinction of factors (Demands-Resources) and processes 

(Health impairment-Motivational) and also indicated a strong interplay and conjunction between workplace 

characteristics and aspects that are considered as outcomes. In relevance to the latter observation, we note the 

case of Job Insecurity. This node was placed on the right perimeter of the network, between the Resources and 

the Demands factors. While modularity analusis categorized Job Insecurity in Demands’ community, relevant 

studies reported this variable as a negative outcome (Kotsakis et al., 2018, 2025) or as a reward (Hernández- 

Rodríguez et al., 2022). Moreover, Useche et al., (2019) explored its mediating role between job stressors, 

overall depicting the differentiations in research conceptualizations of PSR. 

Next, we report on the PSR that stand out according to the centrality (Table 3.) and clustering (Graph 2.) 

indices of the network, as well as the weight matrix. Centrality measures were calculated as relative values. Job 
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Graph 1a. Network structure of COPSOQ-III psychosocial factors (grouping according to JD-R 

theory and topology) 

Graph 1b. Network structure of COPSOQ-III psychosocial factors (grouping according to 

modularity analysis) 
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Satisfaction and Recognition emerged as important nodes due to their high relative values in all measures 

(Betweenness, Closeness, Strength, Expected Influence) which approached the maximum value of 1. Burnout 

and Work-Life Conflict also presented high relative values, outlining a bidimensional fuction. These results 

suggest that these nodes play an important role in the network with dense and strong connections with many 

other nodes.  

Table 3. Centrality measures per COPSOQ-III variable 

 Network 

PSR Scales Betweenness Closeness Strength Expected influence 

Work Pace 
 

.00 
 

.77 
 

.61 
 

.47  

Quantitative Demands 
 

.24 
 

.74 
 

.68 
 

.87  

Emotional Demands 
 

.32 
 

.83 
 

.68 
 

.95  

Work-Life Conflict 
 

.53 
 

.84 
 

.90 
 

.91  

Influence 
 

.18 
 

.84 
 

.59 
 

.63  

Role Clarity 
 

.24 
 

.79 
 

.65 
 

.25  

Role Conflicts 
 

.21 
 

.85 
 

.91 
 

.41  

Quality of leadership 
 

.50 
 

.88 
 

.74 
 

.50  

Bullying 
 

.09 
 

.79 
 

.72 
 

.49  

Social Support from Supervisor 
 

.29 
 

.76 
 

.71 
 

.80  

Sense of Community 
 

.00 
 

.60 
 

.27 
 

.18  

Vertical Trust 
 

.41 
 

.82 
 

.81 
 

.80  

Organizational Justice 
 

.09 
 

.86 
 

.87 
 

.85  

Recognition 
 

.91 
 

.97 
 

.96 
 

1,00  

Job Insecurity 
 

.00 
 

.55 
 

.33 
 

-.12  

Bullying from external 
 

.27 
 

.76 
 

.47 
 

.18  

Intention to Leave 
 

.24 
 

.88 
 

.71 
 

.25  

Job Satisfaction 
 

1,00 
 

1,00 
 

1,00 
 

-.25  

Self-Rated Health risk 
 

.00 
 

.70 
 

.30 
 

.37  

Burnout 
 

.77 
 

.91 
 

.96 
 

.89  

Eigenvector Centrality (EC) was additionally computed in Gephi, using the Jasp weight matrix with 100 

iterations (Bastian et al., 2009). Eigenvector centrality scores, normalized to the range [0, 1], showed that Job 

Satisfaction (EC=1.0), Role Conflicts (EC=.98), Burnout (EC=.85) and Work-Life Conflict (EC=.82), were the 

most pivotal and dominant nodes. These results confirmed the analysis in Jasp and supported the suggestion 

that these variables have a systemic role within the network with both direct and indirect associations 

(Bonacich, 1972, 1987). 

We continue the network overview with the clustering measures, which demonstrate how closely 

connected were the nodes and the network in whole. The most used clustering measures were calculated: 

Barrat, Onnela, WS and Zhang (Barrat et al., 2004; Hevey, 2018; Onnela et al., 2005; Watts & Strogatz, 1998; 

B. Zhang & Horvath, 2005). As observed in the following clustering plot (Graph 2.), the variable with the highest 

clustering values was Self-Rated Health risk, suggesting that bus drivers’ health has close associations with 

multiple work factors -mainly Demands- and should be considered as a critical hub of the network (Borgatti & 
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Halgin, 2011; Costantini & Perugini, 2014; Epskamp et al., 2018; Saramäki et al., 2007). PSR such as Quality of 

Leadership, Organizational Justice, Recognition and Vertical Trust, that reflect organizational resources, stood 

out but with low clustering measures, suggesting weaker local connectivity. It should be notet that many 

clustering values were low and/or negative. This finding suggests inconsistent and possibly conflicting roles 

between the work characteristics (Rubinov & Sporns, 2010). The additional network analysis, conducted in 

Gephi, revealed strong cohesion and tight connections between nodes after calculating the Average Degree 

(k̄=10), Average Path Length ((L̄=1.47) and Clustering Coefficient (C̄=.62) (Newman, 2003; Watts & Strogatz, 

1998). This combination of results could be explained by the multidirectional patterns of associations -both 

positive and negative at the same time- of the psycosocial risk factors throughout the workplace network 

(Fagiolo, 2007). The weight matrix revealed that the most influential node for Burnout was Work-Life Conflict, 

while Recognition was the most influential node for Job Satisfaction.  

 

 

 
 

Overall, the analysis produced a map of multiple associations -from a range of PSR to a range of PSR 

(factors and outcomes). The created map of workplace factors provided by COPSOQ-III was deemed to be in 

congruence with the JD-R theory (Schaufeli & Taris, 2014). It was also supportive of the premise that a network 

perspective is most suitable for uncovering and accommodating the spreaded, multiple and diversified 

interaction of the workplace factors (Borsboom, 2017; Elovainio et al., 2022; Schmittmann et al., 2013).  

Enriched network analysis. Network Analysis was repeated after adding the variables of Organizational 

Identity, Relative Deprivation and Work Risk Perception. The objectives of the enriched analysis was to examine 

the role of the additional variables, to pinpoint changes in the relationships between the psychosocial risks 

(factors and outcomes), and to pursue the theoretical enhancement of the JD-R framework. The revised network 

consisted of 23 nodes and 121 non-zero edges out of a total of 253 possible edges. Consequently, a sparsity index 

of .52 was obtained, providing a similiarly balanced and informative network. The graphs below show the 

Graph 2. Clustering plot of COPSOQ-III psychosocial factors 



STAMOULOS, PRODROMITIS (2026)  

 

104 
 

created network. At first, Graph 3a shows the enriched network structure, while the added variables are 

coloured in orange for ease of reference. 

The topology shows that Work Risk Perception was placed close to psychosocial factors that were 

characterized as Demands. In particular, Work Risk Perception formed a pair with Bullying from External, 

indicating that the sense of risk and uncertainty is closely connected to situations involving conflicts with 

passengers. Organizational Identification was located in the area of positive outcomes such as Job Satisfaction 

and Work Engagement. At the same time, it formed a close connection with the node of Relative Deprivation 

which also appeared close to the outcome variables. An interesting modification of the network topology was 

the shift of the Influence factor to an area close to the nodes of Role Conflicts and Bullying. This change is 

possibly revealing of an ambivalent role of Influence on drivers' work: both a needed resource and a burdening 

demand. Besides, Influence has been identified as an important stressor for driving professionals (Gómez‐Ortiz 

et al., 2018; S. E. Peters et al., 2021; Tse et al., 2006). Similarly to the first network analysis, the pair of variables 

of Sense of Community at Work and Social support from colleagues, remained in a peripheral position. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The colours in Graph 3b are modified so that the added variables correspond optically to topology and 

observe the theoretical framework of the study. Thus, WRP is coloured red as Demand, and Organizational 

Identification and Relative Deprivation are yellow as Outcomes.  

Afterwards, modularity analysis was implemented in Gephi, using the Louvain algorithm (resolution = 

1.0). The calculated modularity score was Q = .84, indicating again a strongly connected structure. This time 

the algorithm identified three distinct communities, which are presented with separate colours in Graph 3c. 

From the added variables, Organizational Identification was classified within the community of Resources 

factors, similarly to Job Satisfaction. Relative Deprivation was classified within the community of Demands 

factors and Work Risk Perception became part of the third community along with Work Pace, Quantitative 

Demands and Bullying from external sources. This new third community -coloured in purple- seems to be 

comprised of job content stressors (Leka et al., 2008), that are commonly related to the bus driving profession 

(Meijman & Kompier, 1998; Tse et al., 2006). 

Graph 3a. Enriched psychosocial network structure (grouping according to JD-R theory and topology) 
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We proceed into reporting the centrality and clustering measures. The centrality measures of the enriched 

network showed that Job Satisfaction and Burnout nodes remained significant with small alterations in their 

values. In particular, Burnout demonstrated higher centrality values in comparison to the first -COPSOQ PSR- 

network. Job Satisfaction had slightly lower centrality values while Organizational Identification emerged as an 

infuelntial node (Betweenness=.78, Closeness=1, Strength=.96). Regarding the other added variables, Relative 

Deprivation showed high values of Closeness (.95) and Strength (.94) and moderate values of Betweeness (.47). 

The node of Work Risk Perception showed moderate centrality values in Closeness (.66) and Strength ( .53), 

but held a peripheral position with very low Betweeness (.0). What we also observed was a noticable increase 

in the Betweeness measures of Intention to Leave (.86) in comparison to the COPSOQ network (.24). This 

increase means that in the enriched network, Intention to Leave is positioned in more shortest paths, thus 

becoming a critical bridging node between the workplace factors (Bringmann et al., 2019). 

The enriched network (graph 4) demonstrated high clustering values for Self-Rated Health, reiterating the 

strong links of this node to multiple psychosocial factors. From the added variables, WRP and Organizational 

Identification presented positive clustering. More specifically, the clustering measures of WRP, Work Pace and 

Quantitative Demands support the signling of the third community, reported previously. The additional 

network analysis, conducted in Gephi, revealed strong cohesion and tight connections between nodes after 

calculating the Average Degree (k̄=10.5), Average Path Length ((L̄=1.52) and Clustering Coefficient (C̄=.56) 

(Newman, 2003; Watts & Strogatz, 1998). Similarly to the first network, we encountered mixed clustering 

results. This could be an indication of multidirectional and conflicting interconnections between the psycosocial 

risk factors that nevertheless have the potential to reach throughout the workplace network (Fagiolo, 2007). 

Graph 3b. Enriched psychosocial network structure (grouping according to JD-R theory and topology) 



STAMOULOS, PRODROMITIS (2026)  

 

106 
 

Finally, the weight matrix results showed that Relative Deprivation had negative associations with Job 

Satisfaction (-.17) and Organizational Identification (-.23). Organizational Identification, in addition to the 

negative effect with Relative Deprivation, presented a negative interaction with Intention to Leave (-.15) and 

positive Job Satisfaction (.1) in congruence with previous literature (Blader et al., 2017; De Giorgio et al., 2023; 

Karanika-Murray et al., 2015; van Dick et al., 2004; Yuan et al., 2016). Work Risk Perception received positive 

influence (.2) from Bullying from External.  

 

Network accuracy and stability was assessed for both networks, by performing 1.000 steps bootstrapping 

(non-parametric) in JASP (Epskamp et al., 2018). The edge-weight bootstrap results displayed narrow 

confidence intervals, especially for the high-weighted edges, thus supporting the stability and accuracy of the 

predicted connections. Weaker edges presented wider confidence intervals and variability. The centrality 

difference test presented reliable pairwise differences as well as cohesion (eg. Burnout-Work-Life Conflict). 

PSR, such as Job Satisfaction, Recognition, Burnout, Work-life conflicts presented significantly higher values in 

the Strength measure. Betweeness and Closeness measures exhibited few significant differences. The bootstrap 

results, were consistent with the centrality measures and the reported structure. 

Overall, the network topology and the statistical indices supported the addition of the discussed variables 

to the workplace psychosocial network. The overview of the topology and the centrality measures demonstrated 

that the added variables, and especially Organizational Identification, assumed an important role in the 

network. Furthermore, the inclusion of these variables facilitated the formation of additional communities with 

theoretical and practical distinct role that will be discussed next. The findings, highlighted the complex and 

dynamic interconnections between PSR (Elovainio et al., 2020, 2022; Jespersen et al., 2016).  

Graph 3c. Enriched psychosocial network structure (grouping according to modularity analysis) 
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Discussion 

This study aspired to simultaneously address three issues that relate to bus drivers’ well-being: i) to perform a 

comprehensive assessment of PSR which are considered a critical threat to occupational health and safety (EU-

OSHA, 2022),  ii) to perform it with a focus on the specific working environement (Fernandes & Pereira, 2016) 

of professional bus drivers that has been consistently characterized as vulnerable (EU-OSHA, 2011; Tse et al., 

2006) and under-researched in Greece (Stamoulos & Prodromitis, 2023) and iii) to advance the explanatory 

abilities through network perspective and theoretical enrichment (Borsboom et al., 2021; Elovainio et al., 2020; 

Teichmann, 2020). This implementation was rooted on solid theoretical (JD-R) and instrumental (COPSOQ-III) 

foundations. 

 

 

Table 4. Centrality measures per psychosocial variable 

 Network 

Variable Betweenness Closeness Strength 
Expected 

influence 

Work Pace  .00  .75  .68  .58  

Quantitative Demands  .17  .74  .76  .96  

Emotional Demands  .47  .82  .71  .94  

Work-Life Conflict  .44  .84  .96  1  

Influence  .11  .78  .62  .41  

Role Clarity  .08  .75  .63  .19  

Role Conflicts  .28  .85  .92  .48  

Quality of leadership  .58  .88  .78  .47  

Bullying  .08  .76  .71  .47  

Social Support from Supervisor  .39  .78  .74  .84  

Sense of Community  .00  .58  .21  .12  

Vertical Trust  .28  .81  .84  .66  

Organizational Justice  .31  .87  .91  .96  

Recognition  .72  .94  .98  1  

Job Insecurity  .00  .58  .33  .03  

Bullying from external  .39  .76  .54  .31  

Intention to Leave  .86  .96  .77  .28  

Job Satisfaction  .92  1  .99  -.30  

Self-Rated Health  .00  .71  .32  .34  

Burnout  1  .92  1  .92  

Relative Deprivation  .47  .95  .94  -.27  

Organizational Identification  .78  1  .96  .20  

Work Risk Perception  .00  .66  .53  .51  
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Graph 4. Clustering plot of all variables 

 

The PSR assessment results demonstrated high risk values in multiple factors, confirming the streneous 

nature of driving profession, the low satisfaction accompanying Greek bus drivers and the surfacing of a 

substantial threat on their health and safety, particularly through burnout (Casagrande & Ferreira, 2022; EU-

OSHA, 2011; Hernández-Rodríguez et al., 2022; Tse et al., 2006; Useche et al., 2019). If we use as reference the 

recently published COPSOQ-III validation study in the Greek working population (Kotsakis et al., 2025), we 

observe that the risk scores of our study were indeed higher in most scales.  

It was revealed that the highest-evaluated workplace psychosocial risks for bus drivers were Quality of 

Leadership, Recognition and Influence. Therefore it could be suggested that bus drivers in Greece are primarily 

strained by inadequate design or lack of resource factors. We point out, that Quality of Leadership and 

Recognition -two socially oriented characteristics- raised as significant stressors from employees that work 

physically distanced from their organization and sometimes socially isolated (Tse et al., 2006). It was a partly 

unanticipated finding comparatively to previous research on professional drivers which had highlighted aspects 

of work mainly connected to the content of driving profession such as Work Pace, Emotional and Quantitative 

demands, and Violence and harassment from passengers (Casagrande & Ferreira, 2022; Cendales et al., 2014; 

Hernández-Rodríguez et al., 2022; Montoro et al., 2018; Tse et al., 2006). The latter factors actually had 

substantial risk scores, but they seemed to be perceived as the necessary evil of the profession, as we will 

elaborate furtherdown. In our attempt to provide possible explanations for the high psychosocial risk scores 

stemming from resources, we firstly refer to two crucial events that had significant effects on transport sector. 

On the one hand, COVID-19 pandemic led to a reduction, albeit temporary, in workload and in interacting with 

passengers (Farzanegan et al., 2021). Therefore, the corresponding psychosocial factors may have been rated 

comparatively lower as a reflection of this change in circumstances. On the other hand, we could partially 

account the higher risk scores in Quality of Leadership, Recognition and Organizational Justice on the impact 

that the Tembi railway accident had on the Greek transport employees. The horrific accident occurred a few 
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months before the research data was collected. Therefore, it could be assumed that this event had a negative 

effect on the sense of (psychosocial) safety experienced by employees in large transport organizations, with a 

corresponding impact on the evaluation of the organizations' leadership (Amoadu et al., 2023).  The finding 

could also be linked to what Elovainio et al., (2010) suggested about the impact of factors like Organizational 

Justice on workers’ health and a similar approach about the effect on traffic accidents (S. J. Kim & Chung, 2019). 

Kotsakis et al., (2018) also reported direct effects of Organizational Justice and Quality of Leadeship on Job 

Satisfaction in their COPSOQ-III validation study. Moreover, if we refer to studies in public sector employees —

as were many of the participants in this study— then we see that perceptions of fairness (Fida et al., 2011) and 

management quality (Pastare et al., 2020) were among the most negative factors. In other studies of transport 

personnel and drivers, support from supervisors emerged as a critical risk factor (Biggs et al., 2009; Kresal et 

al., 2017; S. E. Peters et al., 2021; Tse et al., 2007), which is related to the assessment of relationships with 

hierarchy and organizational culture. It is interesting to mention however, that in some of these studies, the 

psychosocial risk that was reported was "lack of respect from management" (Kresal et al., 2017), which is 

probably closer to the Recognition factor, and "lack of trust" (S. E. Peters et al., 2021), which was assessed 

separately as a factor in the present study. We also comment that Recognition seems to be a common 

psychosocial risk in the Greek working population, as it displayed similar risk values in recent studies (Kotsakis 

et al., 2025; Zigkiri et al., 2021).  

In terms of outcomes, Job satisafaction and Burnout ranked higher in risk score. These risk scores of the 

present sample were both higher in reference to the Greek population (Kotsakis et al., 2025). Job satisfaction 

reflects the degree to which employees appraise their job (Spector, 1997; Spector, 2022) hence making this 

result an expected reflection of the high psychosocial risk scores presented previously (J. Chen et al., 2024; 

Hassard et al., 2013) and in correspondence to previous studies (Hernández-Rodríguez et al., 2022; Kompier, 

1996; Kompier & Di Martino, 1995). Burnout, which is considered a significant threat primarily to the health of 

the participants and by extension to the organization (Bakker et al., 2005; Maslach & Leiter, 2016) has also been 

acknowledged in previous studies of bus drivers (J. Chen et al., 2024; Useche, Alonso, et al., 2017; Wu et al., 

2025). The overview of the PSR assessment empowers the urgent call of Schulte et al., (2024) for addressing 

work-related psychosocial hazards. It also verifies previous research conclusions that eventhough bus drivers 

are considered a high-risk occupational group, organizational interventions are scarce and/or ineffective 

(Stamoulos & Prodromitis, 2023; Useche, Ortiz et al., 2017). 

The observation of factors and outcomes both manifesting on the positive pathway (job satisfaction), and 

on the health impairment -negative- pathway (burnout) could be interpreted as a validation of the J-DR 

propositions (Bakker, Demerouti et al., 2023; Bakker et al., 2004; Bakker & Demerouti, 2007, 2017; Demerouti 

et al., 2001). This multifaceted impact on positive and negative organizational dimensions, paved the way for 

the implementation of network analysis (Borsboom et al., 2021; Borsboom & Cramer, 2013). The network 

analysis actually confirmed the basic structure of the two dimensions - Demands and Resources - of the JD-R. 

In particular, network analysis identified critical node factors and captured more clearly the pathways of health 

impairment and motivation, hence offered additional possibilities for understanding, applying and interpreting 

the PSR assessment. Furthermore, the network view and the statistical indices suggested the existence of two-

way associations. Although this cross-sectional network does not establish directionality, in the JD-R theory 

there are suggestions for reciprocal relations and gain cycles (Bakker, Xanthopoulou et al., 2023; Xanthopoulou 

et al., 2008, 2009). The implementation of network analysis under the conceptual perspective of the JD-R 

framework offered a clear picture of the working conditions of bus drivers, thus fulfilling -up to a point- the 

mapping goal of the study. 
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An interesting result however was the integration of the outcomes-variables with the Demands and 

Resources factors suggesting a strong interplay between work factors and their consequences (Bakker & 

Demerouti, 2017; Newman, 2006). Essentially, this result stated that the selection of variables as outcomes is 

largely dependent on the research objectives and it reminided older workplace studies where stress was 

considered a job characteristic (Cox et al., 2000). Moreover, even in the contemporary conceptualization, stress 

is considered an intermediate outcome which leads to further consequences to the workers’ health (Leka & Jain, 

2010, 2025), hence making the network perspective evidently useful. The tight clustering between stressors 

and outcomes reflects concurrent associations and dense interconnections within the network. This 

observation, in which components are interconnected through reciprocal associations -rather than causal paths- 

is consistent with network theory conceptualizations (Borsboom & Cramer, 2013; Isvoranu et al., 2021), while 

accommodating the study’s design limitations. Similar observations have been found in recent organizational 

studies (Ji et al., 2024; Y. Zhang et al., 2023). Network analysis provides a holistic view of the workplace factors 

as a system, that other methods, such as regression may not (Kotsakis et al., 2018). The results led to the 

conclusion that the PSR exhibit an overall, systemic interconnectivity. These multiple observed interconnections 

should be seen as a confirmation of their alleged complexity in comparison to physical or chemical factors (EU-

OSHA, 2020) which -complexity- can be better grasped and approached as a system of dynamic and dispersed 

interactions (Elovainio et al., 2020, 2022).  

The addition of the socio-psychological variables of Organizational Identification and Relative Deprivation 

partially modified the patterns of interconnections. Organizational Identification and Relative Deprivation 

especially, carry the social dimension of the PSR definition (International Labour Office & Joint ILO/WHO 

Committee on Occupational Health, 1986). So, it could be argued that in such a chain of interconnections, the 

variables of Organizational Identitification and Relative Deprivation enrich the conceptual and functional 

understanding with additional perspectives that reflect more interpersonal and collective dimensions. An 

important modification of the enriched network was the formation of a third small sub-group of variables. This 

group comprised of Demands’ factors originating from crucial job characteristics of bus drivers such as work 

pace and quantitative demands and threats related to safety like accidents and violence from passengers 

(Kompier & Di Martino, 1995; Tse et al., 2006). We could therefore argue, that the addition of socio-

psychological variables in the analysis, led to the separation of Demands into those that are task/content-related 

(Cox et al., 2000) and seem to assume an objective aspect of the specific job and those that are contextual and 

may have more variations in their subjective assessment (Bakker, Demerouti et al., 2023; Bakker & Demerouti, 

2024). The additional variables and the creation of the third community did not compromise the structural 

consistency to the JD-R theory, but highlighted the diverse roles and manifestations of the various PSR. For 

example, it could be supported that the intense workload (work pace and quantitative demands) along with the 

exposure in a threatening work environment (bullying from external and WRP) mainly reinforce each other in 

a dynamic way (Greiner & Krause, 2006; Kompier, 1996; Useche, Cendales, et al., 2018; Useche, Gómez, et al., 

2018). In contrast, the Resource factors may operate in a more spreaded and not always consistent manner.  

The study’s results supported our approach through a sociopsychological lens combined with 

interdisciplinary tools (Cremer et al., 2011). PSR, such as Leadership Quality, Recognition, Influence, 

Organisational Justice, were assesed high in risk ratings by the participants. These constructs are found in the 

field of interest of Social Psychology (Hogg, 2010) and related to group dynamics and the positioning of the 

individual within wider organizational and social contexts (Rast et al., 2016; Tyler & Smith, 1998). Work-Life 

Conflict which was identified as a crucial node within the network, by definition encompasses the social context, 

with a more frequent association to family life (C.-F. Chen & Hsu, 2020). Furthermore, both Burnout and Job 

Satisfaction, which also received a central role in the network, take into account the employee's position within 
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the work context, the perception of 'others' and interactions with them, as well as the interaction with the work 

itself (Karanika-Murray et al., 2015; Manisera et al., 2010; Maslach et al., 1997; Maslach & Leiter, 2016). The 

network analysis visualized the pathway leading to burnout and health impairment as primarily concentrated 

around contextual and emotional -particularly conflict-, psychosocial risk factors. This finding supports a socio-

psychological perspective that encompasses social interaction, organizational context and identity processes 

within the job strain and health impairment processes (Bakker, Demerouti et al., 2023; Haslam et al., 2018; 

Schaufeli & Taris, 2014). Expanding on the network analysis, the results on Relative Deprivation could be 

interpreted as support of the dependence of individual (job) satisfaction not only on the objective conditions, 

but also on the result of comparison with “others” (Tyler & Smith, 1998). Social comparison has been proposed 

as particularly useful for understanding burnout in professions that include human service (Buunk & Schaufeli, 

2017). 

Finally, we comment on the significant role of Organizational Identification within the PSR network. Again, 

it brought the attention on the contextoual work factors  that affect employees, as it reflects the quality of the 

relationship between the employee and the organization. Organizational Identification could be also viewed as 

an overarching concept, consisting of four broad categories: a) organizational characteristics, b) administrative 

policies and procedures, c) interpersonal relationships, and d) individual characteristics (Weisman et al., 2023). 

From that perspective we propose that it reflected the overall bus drivers’ assessments of their working 

conditions.  

Collecting an appropriate and adequate sample size was an anticipated challenge from the beginning of the 

study (Doebel & Frank, 2024; Roulin, 2015). Pursuing a convenience sample was the only practical alternative, 

taking into account the independent and unfunded implementation of the survey. As Landers and Behrend 

(2015) argue, almost all organizational surveys use convenience samples and this feature is not by definition a 

reason to reject the validity of the results. Nevertheless, there should be caution when deriving conclusions 

beyond the studied cohort, as the convenient sampling poses constraints in generalizability (Etikan et al., 2016; 

Schimmelpfennig et al., 2025). Cross-sectional surveys, using self-report questionnaires, despite their 

widespread use in the field of psychology, come with a number of limitations, especially in relation to common 

method variance and proving causal relationships (Spector, 2006, 2019). According to Epskamp et al. (2018) 

networks can be used to gain insight into the causal structure of the data, but also to merely describe the pattern 

of predictive relations in a dataset, or to represent the correlation structure of the data, while Woodward (2004) 

posits that the disadvantage of the synchronic research design could partially mitigated by overcoming the lack 

of a defined temporal sequence between changes in observed variables. Borsboom et al. (2021) argue that when 

analyzing and interpreting cross-sectional data through network, the results might not necessarily represent 

mechanisms and processes but merely individual differences. Lastly, it should be noted that the identification 

of specific clusters of nodes stands in the choice of the researchers (Borgatti & Halgin, 2011). In the present 

study we relied on concrete theoretical background to guide our interpretation of the network topology. By 

observing JD-R theory (Bakker et al., 2004; Bakker, Xanthopoulou et al., 2023; Bakker & Demerouti, 2017; 

Schaufeli, 2017) and previous studies on the psychosocial environment of professional drivers (Hernández-

Rodríguez et al., 2022; Useche et al., 2019, 2021) we tried to address this limitation as well. Besides, Schaub et 

al. (2017) advocated in favor of holding multiple -but still valid- partitions of the same network depending on 

the study’s objectives.  

The most important contribution came from demonstrating, both through diagrammatic illustration and 

through statistical measures, how workplace psychosocial factors "work together" and are interconnected to 

individual and organizational outcomes. Indicating that psychosocial factors among bus drivers are closely 

related and transitional between each other through short paths, may guide interventions and organizational 
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decisions. The network perspective offered an understandable and clear pattern of interconnections -at least 

for this particular working population-, highlighted the most influential factor nodes and clearly depicted the 

associations among positive and negative processes. For example, Work-Life Conflict functioned as an 

interconnecting node between job-content demands and Burnout which was further interconnected - without 

implying temporal precedence- with bus drivers’ self-rated health. This could guide organizational 

interventions towards addressing scheduling and fatigue management issues as a means of enhancing bus-

drivers’ well-being (Cendales et al., 2024; Chen & Hsu, 2020; Epskamp et al., 2018; Useche et al., 2021). The 

network conceptualization also addressed certain theoretical issues of the JD-R theory that have been 

documented by Schaufelli and Taris (2014). It gave a visual state of the two main processes -motivational and 

health impairment- that follow the proposition that they should be studied together, rather than independently 

(Bakker, Demerouti et al., 2023; Schaufeli & Taris, 2014). Moreover, it partially backed the findings on 

reciprocal relations and gain cycles (Bakker, Xanthopoulou et al., 2023; Xanthopoulou et al., 2008, 2009). 

Finally, it followed the recommendations of Schaufelli and Taris (2014) who directed future JD-R research 

towards incorporating social-psychological principles. In fact the present study emphasized the necessity and 

usefulness of including contextual characteristics and also enhancing the collective dimension in the 

conceptualization and interpretation of work phenomena (Bakker & Demerouti, 2007; Dick & Haslam, 2012; 

Gibson et al., 2021; Haslam & van Dick, 2011). The present research has shown that the application of classical 

social psychological theories within organizational contexts can provide practical benefits for organizations and 

theoretical renewal for the discipline itself (Cremer et al., 2011; Rast et al., 2016). With the simultaneous 

implementation of a social-psychology perspective with network analysis we worked towards bridging the gap 

of psychometric socio-psychological theory that Dalege et al. (2017) have pointed out. 

The main direction that this research attempts to inspire is the approach of the PSR interactions in a 

systemic manner and specifically in the form of a network. The network perspective and the view of phenomena 

as part and result of a chain of interactions could offer new possibilities for understanding, interpreting and 

prediction if longitudinal and experimental design is incorporated. In fact, it could give new perspective on the 

existing theories and achieve remarkable theoretical progress while improving working conditions. 
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Ψυχοκοινωνικοί κίνδυνοι εργασίας στους επαγγελματίες οδηγούς 

λεωφορείων: χαρτογράφηση της δομής τους και διερεύνηση της 

αλληλεξάρτησης με κοινωνιοψυχολογικές έννοιες μέσω Ανάλυσης 

Δικτύου  

Γεώργιος ΣΤΑΜΟΥΛΟΣ1, Γεράσιμος ΠΡΟΔΡΟΜΙΤΗΣ1  
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ΛΕΞΕΙΣ ΚΛΕΙΔΙΑ   ΠΕΡΙΛΗΨΗ 

Ψυχοκοινωνικοί κίνδυνοι 
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Επαγγελματίες οδηγοί 

λεωφορείου 

Ανάλυση δικτύου 

Μοντέλο Απαιτήσεων-Πόρων 

στην Εργασία 

COPSOQ  

 

 
Η παρούσα έρευνα εφάρμοσε Ανάλυση Δικτύου για να διερευνήσει την 
πολυπλοκότητα των διασυνδέσεων μεταξύ των πολλαπλών ψυχοκοινωνικών 

κινδύνων εργασίας που βιώνουν οι οδηγοί λεωφορείων στην Ελλάδα. Οι 
ψυχοκοινωνικοί κίνδυνοι εργασίας συγκαταλέγονται στα κύρια ζητήματα 
προβληματισμού στην επαγγελματική υγεία και ασφάλεια και η διαχείρισή 
τους παραμένει σοβαρή πρόκληση για τους οργανισμούς. Το επάγγελμα του 
οδηγού κατατάσσεται διαχρονικά στα επαγγέλματα υψηλού κινδύνου, ενώ 
στην Ελλάδα παραμένει υπό-μελετημένο. Συνδυάσαμε το θεωρητικό πλαίσιο 
των Απαιτήσεων-Πόρων στην Εργασία (JD-R), με κοινωνιοψυχολογικές 
έννοιες, όπως η Οργανωσιακή Ταύτιση και η Σχετική Αποστέρηση, για να 
διερευνήσουμε τις συνδυαστικές διασυνδέσεις των ψυχοκοινωνικών κινδύνων 
εργασίας με οργανωσιακά και ατομικά αποτελέσματα.  Πραγματοποιήθηκε 
διατομεακή έρευνα και οι ψυχοκοινωνικοί κίνδυνοι εργασίας αξιολογήθηκαν 

με το ερωτηματολόγιο COPSOQ-III σε δείγμα 287 οδηγών λεωφορείων. Τα 
περιγραφικά αποτελέσματα έδειξαν ότι οι υψηλότεροι ψυχοκοινωνικοί 
κίνδυνοι προέρχονταν από οργανωσιακούς παράγοντες, όπως η Ποιότητα 
Ηγεσίας, η Επιρροή και η Αναγνώριση. Η Ανάλυση Δικτύου παρείχε μία 
χαρτογράφηση που επιβεβαίωσε τις δύο βασικές διαστάσεις του μοντέλου JD-
R και ανέδειξε νέες πληροφορίες για τις διασυνδέσεις των Απαιτήσεων και των 
Πόρων με την επαγγελματική εξουθένωση και την εργασιακή ικανοποίηση. Η 
ενσωμάτωση της Οργανωσιακής Ταύτισης και της Σχετικής Αποστέρησης στο 
δίκτυο διεύρυνε τις δυνατότητες ερμηνείας, ενώ η συνολική δομή του ανέδειξε 
διακριτή συστάδα παραγόντων που αφορούσαν το περιεχόμενο της εργασίας. 

Συμπερασματικά, οι ψυχοκοινωνικοί κίνδυνοι εργασίας παρουσίασαν 
συστημικές και διάχυτες συσχετίσεις σε ολόκληρο το δίκτυο, ενισχύοντας την 
προσέγγισή τους ως δυναμικές αλληλουχίες συσχετίσεων. Υποστηρίχθηκε 
τέλος ότι η ενσωμάτωση κλασικών κοινωνιοψυχολογικών θεωριών σε 
οργανωσιακά πλαίσια μπορεί να προσφέρει πρακτικά οφέλη και θεωρητική 
ανανέωση. 
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