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Abstract 

Occupational stress research has traditionally had an individual-level focus, 

concentrating on how individual employees perceive their work environment and 

react to it (Bliese & Jex, 1999). However, it is recognised that understanding of the 

occupational stress process would be enhanced by the use of multilevel analyses, 

where the influence of both individual- and group-level perceptions of the work 

environment can be directly modelled and understood (Bliese & Jex, 1999). The 

objective of this thesis was to test a multilevel model of occupational stress to more 

fully understand the impact of the workgroup psychosocial environment on employee 

well-being, and subsequent organisational outcomes. Three studies were designed for 

this purpose, variously using cross-sectional, longitudinal, and quasi-experimental 

designs. A review of the existing multilevel occupational health psychology literature 

was also conducted.  

Study 1 involved cross-sectional analysis of contextual and moderating effects 

of workgroup psychosocial environment on strain and well-being, and contextual 

effects on turnover intentions and work performance. Self-report questionnaire 

responses from 1,833 police officers nested within 364 workgroups were analysed. 

Results indicated only weak support for contextual effects, but partial support for 

cross-level interactions. Contrary to expectations that workgroup resources would 

buffer the effects of individual demands on strain, cross-level interactions suggested 

that high workgroup demands strengthened the effects of individual resources on 

strain, and weakened the effects of individual resources on well-being.  

Study 2 used a two-wave panel design (18 month time lag) to examine the 

contextual and moderating effects of workgroup psychosocial environment on well-

being, and contextual effects on organisational outcomes. Responses from 556 police 
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officers nested in 171 workgroups were analysed. Results indicated significant 

contextual effects of workgroup psychosocial environment on strain, well-being, and 

organisational outcomes, but weaker support for cross-level interactions. 

Unexpectedly, the significant contextual effects of job control, leadership support, and 

emotional dissonance took a paradoxical form, where the group-level effects were the 

opposite direction to the individual-level effects. In contrast, the contextual effects of 

job demands, organisational support, and neuroticism were congruent across levels of 

analysis. The pattern of congruent and paradoxical effects also extended to cross-level 

interactions. In explaining the paradoxical effects, reference is made to the 

educational psychology literature where a similar pattern of paradoxical relationships 

known as the big-fish-little-pond (BFLP) effect has been observed (Marsh et al., 

2008). Other possible social comparison processes that may account for the congruent 

and paradoxical results are also discussed.  

Study 3 used a quasi-experimental design to examine whether participation in 

an organisational intervention (i.e., frontline management training) would moderate 

the contextual effects of workgroup psychosocial environment on strain/well-being 

and organisational outcomes. Three alternative hypotheses regarding the potential 

effects of the intervention were developed based on the paradoxical Study 2 results. A 

group of 84 police officers from 44 workgroups participated in six days of 

management training over a five month period. The effects of training on the 

intervention participants, and other employees in their immediate workgroups, were 

compared to employees who had not participated in the training. Results indicated 

that both congruent and paradoxical effects of workgroup psychosocial environment 

were moderated by intervention participation. For employees who directly 

participated in the training, workgroup psychosocial environment predominantly had 
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beneficial effects on strain, well-being, and organisational outcomes. For other 

employees in the intervention participants’ immediate workgroups, however, 

workgroup psychosocial environment had detrimental effects on individual strain, 

well-being, and organisational outcomes. This pattern of results is largely consistent 

with the BFLP effect. The theoretical, methodological, and practical implications of 

these findings, along with suggestions for future multilevel occupational health 

psychology research, are discussed.  
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CHAPTER 1:  

Overview of Research 

 

Overview of Chapter 

The research question addressed in this thesis concerns the multilevel effects 

of the psychosocial environment on employees’ strain, well-being, turnover 

intentions, and work performance. This chapter introduces the relevance of this topic 

to the development of occupational stress theory, organisations and society, and to 

Australian police workers, the sample employed in the current research. The chapter 

also introduces the aims and scope of the research, and provides an overview of the 

three quantitative studies forming the program of research undertaken. These studies 

investigated the research question using cross-sectional (Study 1), longitudinal (Study 

2), and quasi-experimental (Study 3) designs. The chapter concludes with a 

description of the organisation of this thesis, including a preview of each chapter. 

 

Introduction to Research Question 

 The overriding research question of this thesis concerns what are the 

theoretical and practical benefits of adopting a multilevel approach to occupational 

stress research? To address this broad question, several component research 

questions are posed, focusing specifically on the multilevel effects of the psychosocial 

environment on employees’ strain, well-being, turnover intentions, and work 

performance. These component questions are:  

Do shared workgroup perceptions of the psychosocial environment have 

significant effects on employee and organisational outcomes over individual 

perceptions of the psychosocial environment? 



2 

Do shared workgroup perceptions of the psychosocial environment have 

substantially different effects on employee well-being and organisational outcomes, 

compared to individual perceptions of the psychosocial environment?  

How different are conclusions drawn from multilevel measurement of the 

psychosocial environment, compared to individual-level measurement? 

What are the practical implications of incorporating a multilevel approach to 

occupational stress research, especially for the design and evaluation of stress 

management interventions? 

To address these research questions, self-report questionnaire responses from 

police officers of a large Australian police service are obtained, and cross-sectional, 

longitudinal, and quasi-experimental applications of multilevel models of 

occupational stress are examined. 

Theoretical relevance.  To understand the theoretical relevance of the 

research question, aspects of the broad field of occupational stress research needs to 

be briefly reviewed. Approaches to stress vary on a continuum from the medical— 

concerned with physical stressors, physical strains, and individual interventions—to 

the organisational—concerned with psychological stressors, job performance, and 

organisational interventions (Beehr, 1995). Early conceptualisations and 

investigations of stress were largely concerned with physiological processes and 

responses (Selye, 1956/1978). The influence of psychosocial characteristics of the 

work environment (e.g., role conflict, role ambiguity) in stress was first systematically 

explored in the 1960s (Kahn, Wolfe, Quinn, Snoek, & Rosenthal, 1964). Occupational 

stress research has primarily been concerned with the relationship between individual 

perceptions of potentially stressful aspects of the psychosocial work environment 

(e.g., job demands) and individual outcomes (e.g., well-being). Topics investigated 
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have been expanded to include various mediating and moderating effects of employee 

characteristics (e.g., negative affectivity, self-efficacy), perceptions of the work 

environment (e.g., job control, supervisor support), and effects on organisational 

outcomes (e.g., turnover intentions). A range of particularly influential occupational 

stress theories has emerged, most notably the job demands control (support) model 

(JDC(S); Johnson & Hall, 1988; Karasek, 1979; Karasek & Theorell, 1990), and the 

job demands-resources model (JDR; Bakker & Demerouti, 2007; Demerouti, Bakker, 

Nachreiner, & Schaufeli, 2001; Schaufeli & Bakker, 2004). 

In the course of these theoretical and conceptual developments, occupational 

stress research has primarily been based on individual-level measurement and 

analysis. While this individual-level focus has successfully identified many factors 

that play a role in occupational stress, there are theoretical, methodological, and 

practical reasons why group-level effects should also be modelled and understood 

(Bliese & Jex, 1999). For example, implicit in two of the most cited models of 

occupational stress, the JDC(S) and JDR models, is the notion that employees are not 

working in a vacuum, but rather working in environments where they are interacting 

with both supervisors and colleagues. It follows that, in addition to individual 

employees’ perceptions of the work environment, the shared experience of the work 

environment among employees within the same workgroup may also give valuable 

insight into the nature of occupational stress. Indeed, Bliese and Jex (1999) assert that 

the consideration of both individual and group perceptions of the work environment in 

a multilevel model enables relationships to be observed that may not be evident when 

only individual perceptions are modelled. Thus, insights gained from multilevel 

studies have the potential to add significantly to theoretical understanding of the 

occupational stress process gained from existing individual-level studies. 
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Aside from the additional theoretical insights to be gained, accounting for 

multilevel effects is important methodologically because individuals in the same 

workgroup or organisational environment usually perceive and respond similarly to 

the environment (Bliese & Jex, 1999). Ignoring the grouping of employees in teams 

and workgroups, and/or assuming that such grouping has no impact on employees’ 

perceptions of or responses to the psychosocial environment, may introduce 

systematic bias into research results and/or distort the nature of the relationships 

observed (Bliese & Jex, 1999). The potential impact of ignoring non-independence 

has been illustrated in previous studies (e.g., Bliese & Halverson, 1996).  

The opportunity for multilevel research to make major advances in 

organisational research has been clearly articulated by prominent scholars over a 

number of years (e.g., Kozlowski & Klein, 2000), including those in occupational 

stress (e.g., Bliese & Jex, 1999, 2002). Yet when compared with other fields of 

organisational research, occupational health psychology has been slow to investigate 

questions surrounding the influence of groups rather than individuals in stress. In 

particular, longitudinal research on the influence of workgroup psychosocial 

environment on employees’ well-being is virtually absent. This represents a major gap 

in current understanding of occupational stress processes, including understanding of 

why and how organisational interventions to address employee well-being through the 

workgroup psychosocial environment may be effective.  

The current research investigated the role of both individual- and group-level 

perceptions of the psychosocial work environment in the occupational stress process, 

thus adopting a multilevel design. One of the overarching goals of this research was to 

investigate both the theoretical and practical benefits of adopting a multilevel 

approach. To achieve this goal, this research incorporated both individual-level and 
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group-level measurement of the psychosocial environment to test a theoretical model 

of the occupational stress process, and then used the results of this model to evaluate 

the effects of an organisational stress intervention.  

Organisational and societal relevance.  Aside from its theoretical value, 

greater understanding of the causes of occupational stress is also of organisational and 

societal relevance. It is clear that individuals’ experience at work can have salient 

effects upon their lives as a whole. The average adult will spend between a quarter 

and a third of their waking hours at work during their lifetime (Harter, Schmidt, & 

Keyes, 2003). Research indicates that boundaries between work and home are 

permeable (Bakker, Demerouti, & Dollard, 2008), meaning that work-related stress 

not only impacts on organisations, but on workers’ families and the wider community. 

For example, the effects of job satisfaction on life satisfaction can persist over periods 

of five years (Judge & Watanabe, 1993), while burnout has been shown to negatively 

impact on life satisfaction for up to seven years (Hakanen & Schaufeli, 2012). 

Employees’ work-related stress has been shown to spillover into home life, increasing 

partners’ emotional exhaustion (Bakker et al., 2008), and decreasing life, marital, and 

family satisfaction (Allen, Herst, Bruck, & Sutton, 2000). Thus occupational stress 

can negatively impact not only affected employees while at work, but also decrease 

their overall well-being and that of their families.  

In both industrialised and developing nations throughout the world, workplace 

stress is recognised as a growing problem (Houtman, Jettinghoff, & Cedillo, 2007; 

International Labour Organization, 2012). Globally, it is estimated that between 50% 

and 60% of employee absence is attributable to work stress, and the costs of stress can 

be as high as 3.8% of GDP (International Labour Organization, 2012). In Australia, 

the setting for the current research, the organisational impacts of occupational stress 
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are primarily quantified through the costs of workers’ compensation. Despite the 

stability of work hours over the past 30 years (Australian Bureau of Statistics, 2010), 

the incidence of work-related mental stress among Australian workers continues to 

increase. Between 2000 and 2010, the number of serious workers’ compensation 

claims for mental stress increased by 13%, while over the corresponding period, the 

overall number of serious workers’ compensation claims (i.e., requiring an absence of 

one week or more) decreased by 8% (Safe Work Australia, 2013a). Alarmingly, 

research also indicates that the discrepancy between the costs of mental stress 

compared to other workplace injuries/accidents is increasing over time. Between 2000 

and 2010, the median lost working time for serious mental stress claims increased 

27%, from 10.2 to 13.0 weeks per claim (compared to 4.2 weeks for all serious 

claims), and the median workers’ compensation payout for mental stress increased 

35%, from $15,400 to $20,800 (compared to $8,200 for all serious claims; Safe Work 

Australia, 2013a). Conservatively, this puts the number of working days lost per year 

due to work-related stress claims at approximately 500,000, and direct workers’ 

compensation payouts to employees totalling over $155 million per year. When 

considering that these figures relate to successful compensation claims only, and do 

not include the cost of insurance premiums paid by Australian organisations (last 

estimated at $7.5 billion per year; National Occupational Health and Safety 

Commission, 2004), or indirect costs to the organisation such as reduced productivity, 

it becomes clear that work-related stress represents a significant cost to organisations. 

While workers’ compensation data are one indicator of the scope and costs of 

mental stress among Australian workers and workplaces, the true scale of the problem 

is considerably larger than suggested by compensation data alone. Official statistics 

on work-related injuries and illness indicate that 31,500 Australian workers reported 
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suffering from work-related stress in the past year, and 77.6% of those did not receive 

any workers’ compensation (Australian Bureau of Statistics, 2011). Compared to 

workers suffering from other work-related injuries and illnesses, workers suffering 

from work-related stress were almost twice as likely to take a full week or more off 

work (47%, compared to 24%; Australian Bureau of Statistics, 2011). Despite the 

higher recovery time associated with work-related stress, workers suffering stress 

were less likely compared to other injured or ill workers to apply for workers’ 

compensation (Australian Bureau of Statistics, 2011). Moreover those who did apply 

were less likely to have their compensation claims accepted (under 70% acceptance 

rate) compared to workers with other work-related illness and injury (over 90% 

acceptance rate; Safe Work Australia, 2013b). Cumulatively, this evidence paints a 

disquieting picture. Less than 25% of workers experiencing work-related stress 

received workers’ compensation, suggesting the majority (75%) of affected workers 

rely on sick leave, or other types of paid or unpaid leave, to try to recover or gain 

relief from work-related stress. Considering that workers’ compensation data 

indicated a median recovery time of 13 weeks per mental stress claim, it seems likely 

that many workers are not getting adequate time off work, nor appropriate 

professional help and support, to cope with or recover from work-related stress. 

Cumulatively, this evidence suggests there is a considerable burden of untreated 

work-related mental stress beyond the direct and indirect costs to the organisation.  

As suggested by the above review, there is a substantial burden of work-

related stress on affected workers and their families, and on the community as a 

whole. For example, it has been estimated that 44% of the financial burden of work-

related illnesses and injuries are borne by the affected employees, while 35% are 

borne by the community, and 24% by employers/organisations (National 
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Occupational Health and Safety Commission, 2004). Costs for workers include lost 

income (e.g., through unpaid time off work), lost or reduced future earnings, and 

medical expenses, while costs for the community include lost tax revenue, increased 

social welfare payments (e.g., due to unemployment), and increased burden on the 

public health system. Using modelling by the National Occupational Health and 

Safety Commission (2004) that workers’ compensation claims represent only 4% of 

the total costs of work-related injury and illness, the total cost of work-related stress 

to affected workers and the Australian community can be estimated at approximately 

$3.88 billion per year. A more recent privately commissioned study, however, 

estimated the total annual cost of work-related stress to the Australian economy at a 

considerably higher $14.81 billion (Medibank Private, 2008).  

By taking a multilevel perspective on occupational stress, the current research 

has the potential to more accurately assess the prevalence and distribution (and by 

implication, the costs) of work-related stress, and to provide insights as to the true 

impact of work-based stress management interventions. Whatever the exact cost of 

work-related stress may be, it is apparent that there are clear economic and social 

reasons why efforts to reduce and prevent the incidence of work-related stress should 

be a high priority not only for workers and employers, but for Australian and global 

communities as a whole. 

Relevance to police workers. The present thesis investigates the research 

question in the context of police work. It has long been recognised that policing is a 

“high stress” occupation (Brown & Campbell, 1994; Kroes, 1976; Toch, 2002). 

Evidence from both police officers’ own accounts, and official statistics, supports this 

assertion. In a survey of 26 occupational groups, for example, police officers were 

found to be one of only six occupations where workers consistently reported below-
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average physical health, psychological well-being, and job satisfaction (Johnson et al., 

2005). Official workers’ compensation statistics indicate that Australian police 

officers have a much higher rate of mental stress claims compared to workers in other 

occupations, being 18 to 20 times more likely to make a mental stress claim compared 

to the national average (Safe Work Australia, 2013b). Over the period 2008 to 2011, 

male police officers had the second highest rate of mental stress claims among 

Australian male workers, with a rate of 767 claims per 100 million hours worked, 

compared to the national average of 39 claims per 100 million hours worked (Safe 

Work Australia, 2013b). Female police officers made 1,491 mental stress claims per 

100 million hours worked, the highest rate of mental stress claims among Australian 

female workers (average 81 claims per 100 million hours worked), and almost twice 

that of male police officers (Safe Work Australia, 2013b).  

Though it may be commonly assumed that exposure to traumatic incidents 

would be the main cause of mental stress among police workers, reference to official 

statistics indicates that this is not the case. The most commonly-cited cause of mental 

stress for Australian police workers was work pressure, comprising psychosocial 

factors such as workload, job control, support, role ambiguity, and role conflict (Safe 

Work Australia, 2013b). In comparison, exposure to traumatic events comprised less 

than 10% of all mental stress claims (Safe Work Australia, 2013b). The relatively 

higher incidence of work-related stress claims due to psychosocial factors in police 

officers compared to other occupational groups (Safe Work Australia, 2013b) 

indicates that researching the influence of workgroup psychosocial environment in 

this population is likely to be not only fruitful, but also of practical benefit to 

Australian police organisations for reducing mental stress, and associated workers’ 

compensation claims and premiums. 
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Aims and Scope 

Key aims of the research. The key aims of this research are summarised as 

follows, with the corresponding studies in parentheses.  

1. Replicate and extend previous occupational stress research findings at the 

individual level of analysis in both cross-sectional (Study 1) and 

longitudinal (Study 2) designs 

2. Replicate and extend previous multilevel occupational stress research 

findings in cross-sectional designs (Study 1) 

3. Test a multilevel model of occupational stress longitudinally, identifying 

lagged effects of workgroup psychosocial environmental factors on 

individual strain, well-being, and organisational outcomes (Study 2) 

4. Highlight any significant differences between the individual and multilevel 

models of occupational stress, in both cross-sectional (Study 1) and 

longitudinal (Study 2) designs 

5. Apply a multilevel model of occupational stress to the evaluation of an 

organisational stress intervention (Study 3). 

 

Research program. To achieve the goals of this research, three studies were 

conducted. These three studies are briefly discussed.  

Study 1.  Study 1 tested a multilevel model of occupational stress using a 

cross-sectional design. Using the existing multilevel occupational stress literature as a 

guide, this study both replicated and extended previous multilevel occupational stress 

research. Differences in the effects of individual-level and group-level perceptions of 

the psychosocial environment on employee outcomes are explored and discussed, so 
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as to identify what the inclusion of group-level measures adds to the explanation of 

both employee well-being and organisational outcomes.  

Study 2. Study 2 used self-report questionnaire data from two time points, 18 

months apart, to enable a longitudinal investigation of a multilevel model of 

occupational stress. The use of two data points allowed for lagged effects of 

workgroup psychosocial environment on well-being and organisational outcomes to 

be explored.  

Study 3. The overall aim of Study 3 was to explore the usefulness of 

multilevel models of occupational stress as evaluative frameworks in organisational 

intervention research. In Study 3, an intensive organisational intervention designed to 

improve the psychosocial workgroup environment (i.e., management training) was 

evaluated. The findings of Study 2 were used as the basis for developing specific 

hypotheses regarding the effects of the intervention. Changes between Time 1 (pre-

intervention) and Time 2 (post-intervention) were explored, using a quasi-

experimental design.  

 

Organisation of this Thesis 

This thesis comprises two introductory literature review chapters, followed by 

a chapter describing the research methodology. These are followed by three chapters 

presenting the results and discussion of studies 1, 2, and 3 respectively, and then a 

general discussion in the final concluding chapter. The contents of these chapters are 

briefly outlined as follows. 

Chapter 2 presents an overview of the theoretical underpinnings of 

occupational stress research, focusing on those theories drawn on for the present 

research. The Beehr-Newman model (Beehr & Newman, 1978; Newman & Beehr, 
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1979) is compared and contrasted with the JDC(S) and JDR models. The research 

model used in the present thesis is introduced and evidence for the model is presented.  

Chapter 3 introduces the multilevel research questions addressed in the current 

research. The existing multilevel occupational stress research is reviewed, and 

insights gained from this literature are discussed.  

Chapter 4 describes the research methods used for the three quantitative 

studies, including details of the research participants, procedures, measures, and 

analysis strategies.  

Chapter 5 presents the results of Study 1, the cross-sectional examination of a 

multilevel model of occupational stress. The main findings of Study 1 are also 

discussed. 

Chapter 6 presents the results of Study 2, a longitudinal test of a multilevel 

model of occupational stress. The main findings of Study 2 are also discussed. 

Chapter 7 describes the results of Study 3, a quasi-experimental evaluation of 

an organisational stress intervention.  

Chapter 8 provides a concluding general discussion of the research. It 

integrates the results from the three studies with the literature reviewed in Chapters 2 

and 3, summarises the key findings of the current research relative to the research 

questions posed, and suggests directions for future research.  

 

Summary 

This chapter introduced the research questions underpinning the current 

program of research. The relevance of the topic to occupational stress theory, 

organisations, society, and police workers was briefly discussed. The key aims and 

scope of the program of research were introduced, including brief discussions of the 
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three studies undertaken. Finally, the organisation of the thesis was presented, with a 

brief summary of each chapter. In the next chapter, the occupational stress theories 

underpinning the program of research undertaken are introduced, along with a 

discussion of the existing literature supporting these theories.   
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CHAPTER 2: 

Literature Review: Evidence for Key Models of Occupational Stress 

 

Chapter Overview 

In this chapter, the research model underpinning the current program of 

research undertaken is introduced. The foundation of the present research model is the 

Beehr-Newman model of occupational stress (Beehr & Newman, 1978; Newman & 

Beehr, 1979). The Beehr-Newman model is compared and contrasted with two other 

major models, the job demands control (support) model (JDC(S); Johnson & Hall, 

1988; Karasek, 1979; Karasek & Theorell, 1990), and the job demands-resources 

model (JDR; Bakker & Demerouti, 2007; Demerouti et al., 2001; Schaufeli & Bakker, 

2004). An integrated research model is presented, and the evidence for this model is 

discussed. 

 

The Beehr-Newman “Meta Model” of Occupational Stress 

In two highly influential articles, Beehr and Newman (Beehr & Newman, 

1978; Newman & Beehr, 1979) specified what they termed a “meta model” of 

occupational stress. Subsequently referred to in this thesis as the Beehr-Newman 

model, this model specified seven facets involved in the occupational stress process—

work environment, personal characteristics, human consequences, organisational 

consequences, adaptive responses, processes, and time. This model is depicted in 

Figure 2.1.  
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Figure 2.1. Simplified Beehr-Newman model of occupational stress, adapted from 

Beehr (1995).  

 

Overview of the Beehr-Newman model.  The Beehr-Newman model (Figure 

2.1) begins with specifying a relationship between some aspect of an employee’s 

work or workplace environment and the employee’s health or well-being (Beehr, 

1995). Aside from being the core of the Beehr-Newman model, this “stressor-strain” 

relationship is central to all occupational stress models and theories (Beehr, 1998). 

Next, both work environment and personal characteristics are presented as possible 

moderators of the stressor-strain relationship. In this context, a moderator is a variable 

that affects the direction and/or strength of the relationship between a predictor and 

outcome variable (Baron & Kenny, 1986). Work environment is further specified as 

having indirect effects on adaptive responses and organisational consequences 

through strain. Human consequences (strain) are indicated as having direct effects on 
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both organisational consequences and adaptive responses. Finally, adaptive responses 

are indicated as having direct effects on the work environment. Processes and time are 

also specified in the model. 

While rarely referenced in contemporary occupational stress research, the 

elements within the Beehr-Newman model are the same as in more commonly 

examined occupational stress research models, including the JDC(S) and JDR models. 

The Beehr-Newman model is relevant to investigation of contemporary issues in 

occupational stress research, such as individual and workgroup (i.e., multilevel) 

antecedents of employee well-being, effective design and evaluation of occupational 

stress interventions, and linking strain/well-being to organisational productivity and 

effectiveness. Thus, this research primarily references the Beehr-Newman model to 

investigate its central research question, namely, the hierarchical influence of the 

psychosocial work environment on both individual strain/well-being and 

organisational outcomes. However, the hierarchical aspect of the model will not be 

discussed until Chapter 3. The rest of Chapter 2 instead focuses on individual-level 

evidence for the model. 

Contrast to and comparison with specific models of occupational stress.  

In the following discussion, the JDC(S) and JDR models are compared and contrasted 

with the Beehr-Newman model to identify similarities and differences. There is vast 

research evidence supporting these theoretical models. For example, systematic 

reviews of the JDC(S) literature (de Lange, Taris, Kompier, Houtman, & Bongers, 

2003; Häusser, Mojzisch, Niesel, & Schulz-Hardt, 2010; Van der Doef & Maes, 

1999) have collectively identified approximately 200 unique studies testing the 

model, while the scope of the JDR literature can be similarly estimated in excess of 

200 separate studies (Christian, Garza, & Slaughter, 2011; Cole, Walter, Bedeian, & 
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O’Boyle, 2012; Crawford, LePine, & Rich, 2010; Nahrgang, Morgeson, & Hofmann, 

2011). 

Work environment.  All three models (Beehr-Newman, JDC(S) and JDR) 

have advantages and limitations concerning their conceptualisation of the work 

environment. The original Beehr-Newman model used a very broad conceptualisation 

of the work environment, comprising job/task demands (e.g., pace of work, skill 

utilisation), role demands/expectations (e.g., overload, ambiguity), organisational 

characteristics/conditions (e.g., job security, management style), and external 

organisational demands/conditions (e.g., customers/clients, regulations; Beehr & 

Newman, 1978). However, Beehr (1998) subsequently revised aspects of the model in 

line with research investigating moderating influences of the work environment, 

including distinguishing between workplace stressors and other environmental 

characteristics (e.g., social support, control/autonomy). In comparison, the JDC(S) 

model is narrow in considering only job demands and control, and subsequently 

support, as antecedents of strain. While the JDC(S) model is generally represented as 

proposing that control and support act as moderators between demands and strain, 

reviews have established that control and support primarily have direct rather than 

moderating effects (Häusser et al., 2010; Van der Doef & Maes, 1999). The JDR 

model expands on the JDC(S) model by considering a broader range of job demands 

(e.g., cognitive, physical, and emotional demands) and job resources (e.g., control, 

support, feedback; Bakker & Demerouti, 2007; for a comprehensive list of see 

constructs investigated in JDR studies see Schaufeli & Taris, 2014). Though the JDR 

model acknowledges that demands and resources emanate from different aspects of 

the job or work environment (e.g., tasks, organisation of work, interpersonal/social 

interactions, organisation), the model does not specify that different types of 
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demands/resources have different relationships with strain/motivation (Bakker & 

Demerouti, 2007). In addition, the JDR model considers that both demands and 

resources may moderate each other’s relationship with strain and well-being (Bakker 

& Demerouti, 2007). Thus, resources may moderate the effects of demands on strain, 

and demands may also moderate the positive effects of resources on well-being 

(Bakker & Demerouti, 2007).  

Despite the apparent advantages of the JDR model in taking a broader 

conceptualisation of the work environment, a recent comparison of the JDC(S) and 

JDR models found that the specificity of the JDC(S) model provided a better 

explanation of the links between job control, supervisor support, coworker support, 

job demands, job satisfaction, and burnout than did the latent measurement of 

resources employed by the JDR model (Luchman & González-Morales, 2013). This 

evidence suggests that theoretical models should include a broad range of demands 

and resources, but do so in such a way that specificity of those demands and resources 

is maintained, rather than aggregating them to latent factors. In support of this view, 

research indicates that different types of demands and resources typically have 

relationships of differing strengths with outcomes. For example, meta-analytic 

reviews suggest that social support is more strongly associated with engagement than 

is autonomy (Nahrgang et al., 2011). In addition, research has indicated that some, but 

not all, demands may be seen as challenging rather than inherently stressful, and these 

different types of demands have relationships of differing strength with outcomes 

(LePine, Podsakoff, & LePine, 2005). Thus, consideration of aggregate demands and 

resources, as in the JDR model, may not be practically useful for the development of 

organisational stress interventions, as the contribution of specific demanding elements 

of the work environment on strain may be masked. 
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Individual characteristics.  The Beehr-Newman model explicitly states the 

role of individual characteristics in the occupational stress process. The range of so-

called “personal characteristics” proposed by the Beehr-Newman model to potentially 

influence the occupational stress process is broad, including a wide range of 

individual personality traits and behavioural characteristics (e.g., self-esteem, trait 

anxiety, perfectionism, and personal values), in addition to physical health variables 

(e.g., exercise and sleep patterns), life stage (e.g., family commitments, career stage), 

and demographics (e.g., age, occupation; Beehr & Newman, 1978). As previously 

discussed, the Beehr-Newman model specifies that personal characteristics have a 

moderating effect on the stressor-strain relationship. The rationale for this is that 

individuals with certain personal characteristics will be more likely to perceive 

particular aspects of the work environment as “stressful”, compared with individuals 

who do not have those characteristics.  

 While the JDR model did not originally specify a role for individual 

differences, more recently the concept of personal resources has been incorporated 

into the model (Schaufeli & Taris, 2014). The range of personal resources specified 

by the JDR model includes competence, extraversion, motivation, optimism, and self-

efficacy, though “low neuroticism” is also described as a personal resource (Schaufeli 

& Taris, 2014). In JDR research, personal resources have variously been shown to 

have direct effects on well-being, to have direct effects on perceptions of demands 

and resources, to moderate the effects of demands/resources on well-being, and to 

mediate between the relationship between demands/resources and well-being 

(Schaufeli & Taris, 2014). Similarly, though the original JDC(S) model did not 

explicitly specify a role for individual differences, later refinements to the model 

suggested that differences such as “accumulated anxiety” (neuroticism) and locus of 
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control/personal mastery could be seen as both outcomes and predictors of strain 

(Bradley, 2004; Karasek & Theorell, 1990). As such, the three models specify quite 

different roles of individual differences in occupational stress. 

Strain/well-being outcomes.  The Beehr-Newman model focuses on only the 

potential negative health outcomes of work stressors, whether psychological (e.g., 

depression, anxiety, anger), physical (e.g., cardiovascular disorders, fatigue) or 

behavioural (e.g., doctor visits, risky behaviour, aggression; Beehr & Newman, 1978). 

In contrast the JDC(S) and JDR models clearly describe both negative/strain and 

positive/motivational outcomes resulting from demands and resources respectively 

(Bakker & Demerouti, 2007; Karasek, 1979). In its original conception (Demerouti et 

al., 2001), the JDR model only considers direct demands-strain and resources-

engagement pathways, and does not consider potential demands-engagement or 

resources-strain effects. However, subsequent revisions to the model have specified a 

direct negative relationship between resources and strain (Schaufeli & Bakker, 2004).  

In the classic JDR literature, burnout and/or emotional exhaustion are typically 

measured as the strain outcome, and work engagement is typically measured as the 

motivational outcome. Reviews indicate that a variety of strain and well-being 

outcomes have been investigated by the JDC(S) literature, including job satisfaction, 

depression, psychological distress, burnout, anxiety, psychological well-being, 

emotional exhaustion, mental health, and fatigue (Häusser et al., 2010; Karasek & 

Theorell, 1990; Van der Doef & Maes, 1999). Thus, although both the JDC(S) and 

JDR models improve on the Beehr-Newman model by considering both positive and 

negative pathways, the JDR model focuses on a narrower range of potential strain and 

well-being outcomes compared with either the Beehr-Newman or JDC(S) models.  
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Organisational outcomes.  All three models include consideration of 

organisational consequences or outcomes of stress. In the Beehr-Newman model, a 

wide range of potential organisational consequences of stress are proposed, including 

changed quality/quantity of job performance, withdrawal behaviours (e.g., turnover, 

absenteeism), and employee grievances (Beehr & Newman, 1978). The JDR model 

typically focuses on performance, however other organisational outcomes have been 

investigated, including turnover intentions and absenteeism (Bakker & Demerouti, 

2007; Schaufeli & Bakker, 2004). Thus, both the Beehr-Newman and JDR models 

consider both positive and negative organisational consequences of employee strain 

and well-being. This is consistent with recommendations in the literature (Hart & 

Cotton, 2003) that positive and negative outcomes be measured in occupational stress 

models.  

In both the Beehr-Newman and JDR models, strain/well-being is considered to 

have direct effects on organisational outcomes, and the effects of work environment 

(demands/resources) on organisational outcomes are proposed to operate indirectly 

through strain/well-being. In contrast, the original JDC(S) model specifies direct 

rather than indirect effects of demands and control on all outcomes, though later 

conceptualisations of the model have differentiated between immediate and remote 

strain indicators, with most organisational outcomes falling into the latter category 

(Bradley, 2004).  

Adaptive responses.  The Beehr-Newman model explicitly considers the role 

of responses to strain in the occupational stress process. Beehr and Newman (1978) 

stated that adaptive responses could be taken by individuals (e.g., seeking professional 

help, changing jobs, using stress reduction techniques), organisations (e.g., 

redesigning jobs, providing training, improving communication/feedback), or third 
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parties (e.g., government legislation, social support by family and friends). Thus, the 

Beehr-Newman specifies a role for varying levels of intervention in the occupational 

stress process. In addition, the Beehr-Newman model specifies that these adaptive 

responses may have direct or indirect effects not only on the work environment itself, 

but also on strain/well-being, organisational outcomes, personal characteristics, and 

even the intervening psychological and physiological processes linking these facets. 

While the JDR and JDC(S) models do not specify intervention process, the models 

have been used to guide intervention design. For example, interventions frequently 

seek to increase employee job control as a mechanism for reducing strain (for a 

review see Egan et al., 2007).  

Processes.  All three models specify different processes that account for 

relationships between facets. Beehr and Newman (1978) suggested that both 

psychological (e.g., perception, appraisal, decision-making, attribution) and physical 

(e.g., physiological, neurological) processes may account for the influence of the 

work environment on employee health and well-being, but acknowledged that this 

area of the occupational stress process was the least researched and understood. In 

contrast, the JDC(S) and JDR models specify psychological processes. The JDR 

model clearly specifies two psychological processes: a health impairment process, and 

a motivational process. In the health impairment process, the presence of chronic job 

demands in the work environment eventually drains resources, resulting in emotional 

exhaustion. In contrast, the presence of resources in the work environment provides 

both intrinsic and extrinsic motivation to employees, leading to work engagement and 

ultimately improving performance. The absence of resources, in contrast, is thought to 

lead to disengagement/cynicism. This is not dissimilar to the active learning and 

residual strain pathways described in the JDC(S) model (Karasek & Theorell, 1990). 
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High psychological demands coupled with high job control are the foundations of the 

active learning process, leading over time to feelings of mastery that inhibit 

perceptions of strain (Karasek & Theorell, 1990). In contrast, the residual strain 

process specifies that high job demands and low job control over time lead to 

accumulated strain and anxiety, which subsequently inhibit learning (Karasek & 

Theorell, 1990).  

Closely linked to the health impairment and motivational processes specified 

by the JDR model is Hobfoll’s (1989) conservation of resources theory. This theory 

proposes that stress (occupational or otherwise) occurs in response to the actual, 

perceived, or potential loss of resources. The key elements of this theory, as relevant 

to the processes specified by the JDR model, are that employees continually seek 

resources to protect against future loss of resources; employees with greater 

accumulation of resources are at less risk of resource loss; employees without a large 

accumulation of resources are at greater risk of resource loss (i.e., a ‘loss spiral’); and 

employees with a large accumulation of resources are more likely to use those 

resources to accumulate additional resources (i.e., a ‘gain spiral’). 

Time.  All three models either specify or imply a role of time. The Beehr-

Newman and JDC(S) models explicitly specify the influence of time in the 

occupational stress process. Specifically, Beehr and Newman (1978) proposed various 

different ways in which time could influence occupational stress. For example, 

particular aspects of the work environment may cause strain immediately, while 

others may have effects in the short or long term. Beehr and Newman also explicitly 

stated that different relationships between work environment, strain, and 

organisational consequences may be observed depending on the time period sampled, 

and that relationships between variables may be linear, reverse-order, or 
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reciprocal/cyclical. The JDC(S) model also explicitly states that high demands 

coupled with low control leads over time to the accumulation of strain, while high 

demands coupled with high control results over time in feelings of mastery (Karasek 

& Theorell, 1990). 

The JDR model implies a role for time, particularly in the health impairment 

process aspect of the model. According to the JDR model, job strain, emotional 

exhaustion, and burnout are the eventual result of chronic job demands. This implies a 

long time period is necessary for strain to develop, first from the prolonged presence 

of job demands, and then the systematic erosion of resources, ultimately eroding 

health to the point of emotional exhaustion/burnout, a chronic condition. The length 

of time necessary to observe the corresponding motivation process, however, is not 

discussed or implied. In addition, potential differences in the temporal progression of 

the health impairment and motivation processes are not explicitly stated in the model. 

 

Integrated Research Model 

 The research model used in this thesis primarily is based on, and draws from, 

the Beehr-Newman model, with adaptations to take advantage of improvements 

identified in the JDC(S) and JDR models. As such, the current model is considered an 

adaptation of the Beehr-Newman model, not a new model. A simplified version of the 

research model is presented in Figure 2.2. The model takes advantage of the expanded 

conceptualisation of the work environment considered in the JDR and JDC(S) models 

to consider a range of both positive and negative aspects of the psychosocial work 

environment that may predict employee strain and well-being (Proposition 1). 

Likewise, both strain and well-being are considered, and both are proposed to have 

direct effects on organisational outcomes (Proposition 3). However, consistent with 
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the Beehr-Newman model, specific pathways and processes specified in the JDR and 

JDC(S) models are not explicitly considered in the present research. Likewise, within 

the model aspects of the psychosocial environment may moderate each other’s effects 

on strain and well-being (Proposition 7). Both direct (Proposition 4) and indirect 

(Proposition 6) effects of psychosocial work environment on organisational outcomes 

are considered. Finally, individual characteristics are proposed to have direct effects 

on employee strain and well-being (Proposition 2) and on organisational outcomes 

(Proposition 5). Though the Beehr-Newman model proposed that individual 

characteristics had moderating effects, as will be seen in the following review there is 

greater support for direct effects.   

 

 

Figure 2.2. Research model: Proposed individual-level relationships and research 

propositions. 

 

Existing Evidence for Integrated Research Model 

In the following sections, evidence for propositions made in the research 

model (Figure 2.2) is reviewed. Where possible, this review draws on published meta-
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analyses and systematic reviews of the literature rather than primary studies. 

However, as most meta-analyses report only cross-sectional correlations, longitudinal 

evidence for each of the propositions of the model is drawn from primary studies. 

Although most meta-analyses provide corrected population correlations (i.e., adjusted 

for reliability), where relevant in this literature review the unadjusted correlations are 

reported, as these are comparable with statistics published in primary studies, and 

enable greater comparison between results.  

While there is a considerable array of constructs that have been investigated in 

occupational stress research, this review of the literature disproportionately focuses on 

evidence for relationships between the constructs included in the current research (see 

Measures, Chapter 4), in particular job demands, job control, leadership support, 

organisational support, cohesion, emotional dissonance, neuroticism, psychological 

distress, job-related well-being (depression, anxiety, enthusiasm, contentment), 

turnover intentions, and work performance. The following review is not exhaustive of 

all relevant studies, whether meta-analyses or longitudinal studies, as the body of 

literature is simply too voluminous to do so. Rather, studies have been selected with 

regard to those that are most relevant to the current research.  

Proposition 1: Psychosocial work environment has direct effects on 

employees’ psychological strain and well-being.  Many meta-analyses have been 

published synthesising evidence for the effects of the psychosocial environment on 

employees’ psychological strain and well-being (e.g., Alarcon, 2011; Christian et al., 

2011; Crawford et al., 2010; Halbesleben, 2006; Hülsheger & Schewe, 2011; 

Humphrey, Nahrgang, & Morgeson, 2007; Lee & Ashforth, 1996; Luchman & 

González-Morales, 2013; Nahrgang et al., 2011; Örtqvist & Wincent, 2006; Park, 

Jacob, Wagner, & Baiden, 2013; Parker et al., 2003; Podsakoff, LePine, & LePine, 
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2007; Rhoades & Eisenberger, 2002; Schmidt, Roesler, Kusserow, & Rau, 2012; 

Spector, 1986; Spector & Jex, 1998; Viswesvaran, Sanchez, & Fisher, 1999). For 

clarity, evidence for effects of demands and resources on strain and well-being are 

discussed separately. Psychological strain is discussed separately from psychological 

well-being in accord with the positive psychology philosophy that employee health is 

demonstrated not only by the absence of psychological strain, but the presence of 

psychological well-being (Harter et al., 2003). Psychological well-being includes 

concepts such as work engagement, job satisfaction, and organisational commitment, 

and also positive affective states such as happiness, enthusiasm, and contentment 

(Harter et al., 2003). Empirical studies have validated the approach of treating strain 

and well-being as distinct constructs rather that at opposite ends of a continuum, for 

example demonstrating that employees can exhibit both engagement and burnout at 

the same time (Mäkikangas, Feldt, Kinnunen, & Tolvanen, 2011; Timms, Brough, & 

Graham, 2012), and that employees can have high levels of positive and negative 

affective states concurrently (Mäkikangas, Hyvönen, Leskinen, Kinnunen, & Feldt, 

2011). 

Psychosocial demands increase psychological strain.  Many meta-analyses 

have examined and supported the proposition that psychosocial demands are 

positively related to psychological strain (e.g., Alarcon, 2011; Crawford et al., 2010; 

Hülsheger & Schewe, 2011; Lee & Ashforth, 1996; Luchman & González-Morales, 

2013; Örtqvist & Wincent, 2006; Podsakoff et al., 2007; Schmidt et al., 2012; Spector 

& Jex, 1998). Correlations from these meta-analyses indicate that the strength of the 

demands-strain relationship varies considerably with the specific measures used, 

varying from .00 to .47, though most demands exhibit a moderate correlation with 

strain. For example, Hülsheger and Schewe’s meta-analysis of 95 studies found 
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emotional dissonance was moderately correlated with emotional exhaustion (r = .33), 

depersonalisation (r = .33), and psychological strain (r = .34), and Spector and Jex’s 

review of 18 studies found organisational constraints, interpersonal conflict, and 

quantitative workload were all moderately to strongly correlated with measures of 

strain (anxiety, depression, frustration) ranging from .21 to .47. Podsakoff et al.’s 

meta-analysis of 157 studies estimated the overall correlation between stressors and 

strain at .38. However, Podsakoff et al. found that hindrance stressors (e.g., role 

conflict, role ambiguity, resource inadequacy) were more strongly correlated with 

strain (r = .41) than were challenge stressors (e.g., workload, job/role demands, time 

pressure, r = .33). 

Evidence from longitudinal studies predominantly supports the proposition 

that psychosocial demands increase psychological strain. Support for this relationship 

has been found over varying measurement periods including three months (Cheung & 

Tang, 2010), six months (Oliver, Mansell, & Jose, 2010), one year (de Lange, Taris, 

Kompier, Houtman, & Bongers, 2004; Grebner, Semmer, & Elfering, 2005; Hall, 

Dollard, Tuckey, Winefield, & Thompson, 2010; Schaufeli, Bakker, & Van Rhenen, 

2009; Taris, Kompier, Geurts, Houtman, & van den Heuvel, 2010), two years (Diestel 

& Schmidt, 2011; Rydstedt, Devereux, & Sverke, 2007), three years (Hakanen, 

Schaufeli, & Ahola, 2008), and six years (Rydstedt, Ferrie, & Head, 2006). Some 

discrepant results were found within these supportive studies that are of note. 

Specifically, there was evidence that some but not all types of demands have 

longitudinal effects, and that the relationship may not hold across occupations. For 

example, Diestel and Schmidt found that emotional dissonance predicted emotional 

exhaustion and depersonalisation, but not depressive symptoms, while Rydstedt et al. 

(2007) found demands predicted increased strain in professional workers, but not 
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manual workers. A minority of studies found evidence for reverse causation (i.e., 

strain predicts higher perceived demands; de Lange et al., 2004; Taris et al., 2010), 

indicating a reciprocal relationship between demands and strain in some samples. 

Houkes and colleagues (Houkes, Janssen, de Jonge, & Bakker, 2003a, 2003b) found 

significant longitudinal effects, but not in the expected direction, with demands 

leading to decreased rather than increased strain over time.  

A smaller number of longitudinal studies have failed to find support for 

longitudinal effects of demands on strain. For example, Tucker et al.’s (2008) study of 

deployed army personnel found that work overload did not predict strain over a three 

month lag. Likewise, some studies did not find evidence for effects of demands on 

strain over one year (Chrisopoulos, Dollard, Winefield, & Dormann, 2010; de Jonge 

et al., 2001), two years (ter Doest & de Jonge, 2006), three years (Boyd et al., 2011), 

or eleven years (Dalgard et al., 2009). Some of these studies did, however, find 

evidence for moderated effects of demands on strain over time (Chrisopoulos et al., 

2010; Dalgard et al., 2009). Thus it seems that even in the absence of main effects of 

demands on strain, moderated or reverse causal effects may exist.  

Psychosocial resources decrease psychological strain.  Evidence from meta-

analyses have variously shown weak to moderate correlations (-.08 to -.28) between 

psychological strain and job control (Alarcon, 2011; Luchman & González-Morales, 

2013; Park et al., 2013; Spector, 1986); coworker support (Halbesleben, 2006; 

Luchman & González-Morales, 2013; Viswesvaran et al., 1999); supervisor support 

(Halbesleben, 2006; Luchman & González-Morales, 2013; Viswesvaran et al., 1999); 

and organisational support (Rhoades & Eisenberger, 2002). Despite supportive 

evidence in these meta-analyses, longitudinal evidence for the relationship between 

psychosocial resources and psychological strain remains mixed. Though a review of 



30 

longitudinal studies by de Lange et al. (2003) indicated that 47% of hypothesised 

effects of control or support on strain were significant, more recent evidence for 

longitudinal effects of job control on psychological strain has been relatively sparse 

(Dalgard et al., 2009) compared with evidence for the effects of social support (Boyd 

et al., 2011; de Lange et al., 2004; Rydstedt et al., 2007; Rydstedt et al., 2006; ter 

Doest & de Jonge, 2006). Many studies have failed to find support for hypotheses that 

psychological strain is decreased over time by job control (de Jonge et al., 2001; de 

Lange et al., 2004; Grebner et al., 2005; Mäkikangas, Feldt, & Kinnunen, 2007; 

Rydstedt et al., 2007; Taris et al., 2010; ter Doest & de Jonge, 2006; Tucker et al., 

2008), compared with those that failed to find effects of social support (de Jonge et 

al., 2001; Houkes et al., 2003a, 2003b). 

Synthesis of supportive and nonsupportive longitudinal studies suggests that 

effects of resources on strain may become stronger over time. For example, studies 

have found that resources predict decreased psychological strain over one year (de 

Lange et al., 2004), two years (Rydstedt et al., 2007; ter Doest & de Jonge, 2006), 

three years (Boyd et al., 2011; Hakanen et al., 2008), six years (Rydstedt et al., 2006), 

and eleven years (Dalgard et al., 2009). In comparison, nonsignificant longitudinal 

effects have been found particularly over shorter measurement periods of three 

months (Tucker et al., 2008), and one year (Chrisopoulos et al., 2010; de Jonge et al., 

2001; de Lange et al., 2004; Grebner et al., 2005; Houkes et al., 2003a, 2003b; 

Schaufeli et al., 2009; Taris et al., 2010), but occasionally also over longer periods of 

two years (Rydstedt et al., 2007; ter Doest & de Jonge, 2006) and three years 

(Mäkikangas et al., 2007). Thus it seems that measurement intervals of longer than 

one year, are proportionally more likely to find significant effects of psychosocial 

resources on psychological strain. 
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Some longitudinal studies have found evidence of reverse (e.g., Tucker et al., 

2008) or reciprocal (e.g., de Lange et al., 2004) effects between resources and strain, 

suggesting that either instead of or in addition to the expected relationship of 

resources decreasing strain, that psychological strain decreases psychosocial resources 

over time. For example, de Lange et al. found evidence for a reciprocal relationship 

between supervisor support and emotional exhaustion, while the relationship between 

job control and emotional exhaustion was not significant. However, other longitudinal 

studies have not replicated reverse or reciprocal effects (e.g., Houkes et al., 2003b; 

Schaufeli et al., 2009; Taris et al., 2010).  

Reasons for the mixed support for effects of resources on psychological strain 

over time have been explored by several longitudinal studies. Chrisopoulos et al. 

(2010) found numerous significant interactions between demands and resources on 

emotional exhaustion, implying that resources may primarily have moderating effects. 

This is a plausible explanation, as relatively few longitudinal studies have tested 

moderation hypotheses. Another explanation was provided by Rydstedt et al. (2007), 

who found occupational differences in their results, such that resources reduced strain 

in manual workers, but not professional workers. Other longitudinal studies 

comparing occupational groups (e.g., Houkes et al., 2003b) have also found 

discrepant results, adding weight to the idea that some differences in the ability of 

resources to decrease strain over time may be due to contextual factors relevant to 

specific occupations or jobs. 

Psychosocial demands decrease psychological well-being.  Comparatively 

few meta-analyses have examined the effects of demands on psychological well-being 

(e.g., Christian et al., 2011; Crawford et al., 2010; Luchman & González-Morales, 

2013; Nahrgang et al., 2011). Though the original JDR model does not specify a 
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relationship between demands and well-being (Schaufeli & Taris, 2014), many of the 

primary studies in these meta-analyses did examine work engagement as the 

dependent variable. However, the focus on work engagement means that 

understanding the effects of demands on other aspects of psychological well-being are 

more limited. Christian et al.’s meta-analysis of 91 studies found that work conditions 

(r = -.18), and physical demands (r = -.19) demonstrated weak to moderate 

correlations with work engagement. Other meta-analyses suggest the direction and 

strength of the effects of demands on well-being vary with the type of demands 

examined. Crawford et al.’s meta-analysis, using meta-analytic path modelling, 

determined that demands was only weakly related with engagement (-.06). However, 

subsequent reanalysis using the challenge/hindrance framework indicated that while 

hindrance demands had a negative effect on engagement (-.19), challenge demands 

were positively related to engagement (.21). Thus, consideration of specific types of 

demands revealed different patterns of relationships.  

Longitudinal studies provide mixed evidence of demands leading to decreased 

psychological well-being. While support for the proposition was found in studies 

using measurement intervals of six months (Moyle, 1998), two years (Mauno, 

Kinnunen, & Ruokolainen, 2007), and three years (Hakanen et al., 2008), other 

studies did not support longitudinal effects of demands on well-being (e.g., 

Demerouti, Shimazu, Bakker, Shimada, & Kawakami, 2013; Houkes et al., 2003a; 

Schaufeli et al., 2009). For example, Demerouti et al. found that work hours were 

unrelated to happiness over a one year time interval, while Houkes et al. found that 

workload was unrelated to motivation, also over a one year time period. Within those 

studies that did find significant effects of demands on well-being over time, there was 

evidence that some demands increased rather than decreased well-being. The 



  33 

challenge/hindrance framework can be used to account for these findings. For 

example Mauno et al. found that while job insecurity and work family conflict (i.e., 

hindrance demands) led to decreased engagement over a two year time lag, time 

pressure demands (i.e., challenge demands) led to increased engagement. This pattern 

is consistent with the meta-analytic results reported by Crawford et al. (2010).  

Psychosocial resources increase psychological well-being.  Evidence 

synthesised in numerous meta-analyses supports the proposition that psychosocial 

resources are positively related to psychological well-being (Christian et al., 2011; 

Crawford et al., 2010; Luchman & González-Morales, 2013; Parker et al., 2003). 

Crawford et al.’s meta-analysis, using meta-analytic path modelling, determined that 

resources were moderately related to engagement (.36). However other meta-analyses 

indicate that the strength of this relationship varies with the type of resources and 

well-being measures used. For example, Parker et al.’s meta-analysis of 94 studies 

found that role (r = .22), workgroup (r = .22), and organisation (r = .26) 

characteristics demonstrated weak to moderate correlations with well-being, while 

leader (r = .39) and job (r = .32) characteristics demonstrated moderate to strong 

correlations.  

Evidence from longitudinal research supports the proposition that 

psychosocial resources increase psychological well-being over time. Resources have 

been found to increase well-being over time lags of one year (Schaufeli et al., 2009), 

between one and two years (Weigl et al., 2010), two years (Mauno et al., 2007), three 

years (Hakanen et al., 2008), and even ten years (Airila et al., 2014). However, Moyle 

(1998) found that social support did not consistently predict increased well-being over 

a six month time period. Likewise Mäkikangas et al. (2007) did not find effects of job 

control or support on job-related enthusiasm or contentment over a three year 
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measurement interval. Evidence from other longitudinal studies suggests that some 

types of resources are more strongly related to well-being than others. However, the 

patterns of these studies do not necessarily concur with those from meta-analyses. For 

example, Mauno et al. (2007) found that job control was more strongly related to 

engagement than was management quality over a two year measurement interval. 

Likewise Weigl et al. (2010) found that job control predicted increased engagement 

over time lags of both 14 and 19 months, but work relationships predicted increased 

engagement only over the shorter 14 month lag. This suggests that job control, in 

particular, may have greater longitudinal effects on well-being compared with other 

resources. 

Proposition 2: Individual differences have direct effects on employees’ 

psychological strain and well-being.  A wide range of individual differences have 

been investigated in occupational stress research, including Type A behaviour 

patterns, self-efficacy, self-esteem, hardiness, flexibility, optimism, locus of control, 

and core self-evaluations (for reviews see Cooper, Dewe, & O’Driscoll, 2001; 

O'Driscoll & Dewe, 2001). Though the Beehr-Newman model conceptualised 

individual differences as moderators, meta-analytic evidence suggest that almost all 

individual differences have direct effects on strain (Alarcon, Eschleman, & Bowling, 

2009; Swider & Zimmerman, 2010). In particular, the related individual differences of 

negative affect, emotional stability, and neuroticism have moderate to strong 

correlations with burnout (Alarcon et al., 2009; Swider & Zimmerman, 2010).  

Negative affectivity, defined as “pervasive individual differences in negative 

emotionality and self concept” (Watson & Clark, 1984, p. 465) is one of the most 

commonly-investigated individual differences in occupational stress research. 

However the specific role of negative affect in the occupational stress process has 
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historically been debated. It was common practice in occupational stress research to 

control for the effects of negative affect as a bias, nuisance, or confound variable 

(Spector, Zapf, Chen, & Frese, 2000). However, there are several substantive 

mechanisms through with neuroticism can affect strain (Spector et al., 2000). 

Longitudinal studies have since illustrated that neuroticism predicts strain over time 

periods of six months (Oliver et al., 2010), 18 months (Armon, Shirom, Melamed, & 

Shapira, 2010), two years (Armon, Shirom, & Melamed, 2012), and three years 

(Armon et al., 2010). Longitudinal evidence for a link between neuroticism and well-

being is less clear. Studies by de Jonge et al. (2001) and Houkes et al. (2003a) both 

failed to find significant correlations between negative affect and motivation over 

time periods of one year, though cross-sectional studies have shown significant 

correlations between neuroticism and engagement (Langelaan, Bakker, van Doornen, 

& Schaufeli, 2006). 

Proposition 3: Employees’ psychological strain and well-being has direct 

effects on organisational outcomes.  Comparison of the results from meta-analyses 

indicates that well-being generally has stronger relationships with organisational 

outcomes than does strain. This is somewhat surprising given the emphasis on the 

negative effects of strain, particularly on performance, in the occupational stress 

literature. Taris (2006) suggested that the relatively weaker correlation between strain 

and performance (r = -.20), and corresponding low percentage of variance explained 

(4%), may be due to difficulties in sampling workers with high strain from “normal” 

working populations. However, Taris also emphasised that even accounting for 4% of 

variance in performance explained by burnout, is not insignificant in organisational 

terms. Evidence for the effects of strain and well-being on organisational outcomes 

are discussed in more detail in the following sections. 
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Psychological strain is detrimental to organisational outcomes.  Meta-

analyses have variously found the overall correlation between strain (e.g., anxiety, 

depression) and performance range from -.13 to -.20 (Chang, Johnson, & Yang, 2007; 

Ford, Cerasoli, Higgins, & Decesare, 2011; LePine et al., 2005; Swider & 

Zimmerman; Taris, 2006), offering weak to moderate support for the proposition that 

strain decreases performance. However a variety of factors have been demonstrated to 

influence the strength of the observed correlation. Chang et al.’s meta-analysis of 24 

studies found that the correlation between strain and performance was slightly 

stronger in public versus private organisations (-.20 vs. -.11), published versus 

unpublished studies (-.15 vs -.06), self- versus other-ratings of performance (-.17 vs. -

.02) and when using employee versus student samples (-.15 vs. -.04). Swider and 

Zimmerman’s meta-analysis of 115 studies found that emotional exhaustion was 

weakly correlated with self-reported performance (r = -.13) compared with other-

rated performance (r = -.21). Conversely, Ford et al.’s meta-analysis of 98 studies 

found that depression (r = -.14) and anxiety (r = -.15) were correlated similarly with 

performance, and the magnitude of these correlations did not vary with type of 

performance (e.g., task, contextual) or rating source (e.g., self-rated, supervisor-rated).  

Other meta-analyses support the proposition that strain is detrimental to 

organisational outcomes such as job satisfaction, organisational commitment, 

absenteeism, and turnover (Alarcon, 2011; Faragher, Cass, & Cooper, 2005; Lee & 

Ashforth, 1996; Swider & Zimmerman, 2010). These meta-analyses have mainly 

focused on burnout as the strain measure. Lee and Ashforth’s meta-analysis found 

that emotional exhaustion was moderately to strongly correlated with turnover 

intentions (r = .37) and organisational commitment (r = -.38), and moderately 

correlated with job satisfaction (r = -.26). Similarly, Alarcon’s meta-analysis found 
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that emotional exhaustion was moderately correlated with turnover intentions (r = 

.33), and organisational commitment (r = -.30), but more strongly correlated with job 

satisfaction (r = -.44). Swider and Zimmerman’s meta-analysis of 115 studies found 

that emotional exhaustion was weakly correlated with absenteeism (r = .19) and 

turnover (r = .15). The relative magnitude of the correlations suggests that strain is 

more strongly linked to attitudinal outcomes such as commitment and satisfaction, 

compared with behavioural outcomes such as turnover.  

There is a lack of longitudinal research investigating the link between strain 

and organisational outcomes, including performance and turnover. For example, 

though there are numerous studies investigating the link between psychological strain 

and performance, most of these are cross-sectional (Taris, 2006). Even then, there is 

only relatively weak longitudinal evidence for a link between strain and performance 

(Demerouti, Bakker, & Leiter, 2014). For example, though Rudman and Gustavsson 

(2012) found that burnout predicted both decreased work performance and increased 

turnover intentions over a one year time period, Hülsheger and colleagues (Hülsheger, 

Lang, & Maier, 2010) found that strain was not significantly correlated with 

performance over a two month period. Longitudinal evidence for the link between 

psychological strain and turnover is also mixed. Wright and Cropanzano (1998) found 

that emotional exhaustion predicted turnover, however the results were complex. 

Though the correlation suggested a moderate positive effect of emotional exhaustion 

on turnover over time, regression results indicated a negative relationship, with high 

exhaustion predicting decreased turnover. De Croon and colleagues (de Croon, 

Sluiter, Blonk, Broersen, & Frings-Dresen, 2004) found that psychological strain 

predicted turnover two years later. However de Croon et al. also examined the effects 

of turnover on psychological strain, determining that employees who changed jobs 
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had significantly lower strain two years post job change, while for employees who 

remained in the same job, strain significantly increased over the two year period. 

Thus, there was also evidence of a reciprocal relationship between turnover and strain. 

Psychological well-being is beneficial to organisational outcomes.  Meta-

analyses demonstrate a weak to moderate correlation between psychological well-

being and performance, in the range of .12 to .36 (Carr, Schmidt, Ford, & DeShon, 

2003; Christian et al., 2011; Ford et al., 2011; LePine et al., 2005; Parker et al., 2003; 

Swider & Zimmerman, 2010). Meta-analyses generally indicate that different 

measures of well-being are similarly correlated with performance. For example, 

Christian et al.’s meta-analysis found that work engagement was moderately 

correlated with task performance (r = .36), while Ford et al.’s meta-analysis found an 

overall correlation between psychological well-being and performance of .30.  

Aside from the meta-analytic evidence linking well-being and performance, a 

major review by Lyubomirsky and colleagues (Lyubomirsky, King, & Diener, 2005) 

established significant cross-sectional associations between well-being and other 

organisational outcomes such as turnover intentions, job satisfaction, and 

absenteeism. Lyubomirsky et al.’s review also revealed evidence of significant 

longitudinal effects of well-being on performance over time lags from one to five 

years. However, Lyubomirsky et al.’s review identified a lack of longitudinal 

evidence for the relationship between well-being and other organisational outcomes 

such as turnover or turnover intentions. Subsequent to this review, longitudinal 

studies have found mixed evidence for effects of well-being on turnover. Wright and 

Bonett (2007) found that psychological well-being predicted decreased probability of 

turnover over a period of two years, however the relationship was moderated by job 

satisfaction, such that employees with low psychological well-being had lower 
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probability of turnover if their job satisfaction was high. While Stiglbauer and 

colleagues (Stiglbauer, Selenko, Batinic, & Jodlbauer, 2012) found moderate to strong 

correlations between well-being and turnover intentions over a lag of six months, 

well-being did not predict turnover intentions after accounting for pre-existing levels 

of turnover intentions. Thus, longitudinal evidence for the relationship between well-

being and organisational outcomes is mixed. 

Proposition 4: Psychosocial work environment has direct effects on 

organisational outcomes.  Though occupational stress theories such as the JDR 

model propose that the psychosocial environment has indirect effects on outcomes 

through strain and well-being, as will be shown in the following sections, there is also 

ample evidence of direct relationships. However, it should be noted that many of 

these studies did not examine potential indirect or mediated relationships. Further 

evidence for indirect effects is discussed in Proposition 6. 

Psychosocial demands have detrimental effects on organisational outcomes.  

Several meta-analyses have examined the link between demands and organisational 

outcomes (Hülsheger & Schewe, 2011; LePine et al., 2005; Podsakoff et al., 2007; 

Spector & Jex, 1998). The patterns of results from these studies indicate that demands 

are more strongly correlated with attitudinal measures (e.g., job satisfaction, 

organisational commitment) than with performance or absenteeism. However, these 

meta-analyses suggest that some demands may have beneficial rather than detrimental 

effects on performance. Spector and Jex found that while organisational constraints (r 

= -.11) and interpersonal conflict (r = -.10) were negatively correlated with job 

performance, quantitative workload was positively correlated with job performance (r 

= .16). Spector and Jex’s finding regarding the positive effect of quantitative 

workload on performance is consistent with the findings of LePine et al.’s meta-
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analysis regarding the effects of challenge and hindrance stressors on performance. 

Using meta-analytic regression, Le Pine et al. found a moderate positive effect of 

challenge stressors (e.g., job demands, workload, time pressure) on performance (.21), 

and a moderate negative effect of hindrance stressors (e.g., resource inadequacy, 

interpersonal conflict) on performance (-.27).  

Following their meta-analysis examining the effects of challenge and 

hindrance stressors on performance, Podsakoff et al. (2007) conducted a meta-

analysis examining the influence of challenge and hindrance stressors on a wider 

range of organisational outcomes. Separating stressors using the challenge/hindrance 

dichotomy indicated that hindrance stressors were significantly correlated with all 

organisational outcomes (job satisfaction r = -.42; organisational commitment r = -

.38; turnover intentions r = .36; turnover r = .18; withdrawal behaviour r = .17) while 

challenge stressors were not (job satisfaction r = -.02 ns; organisational commitment r 

= .02 ns; turnover intentions r = .09; turnover r = .04 ns; withdrawal behaviour r = 

.06 ns). Thus, challenge stressors appear to be unrelated to most organisational 

outcomes except performance, while hindrance stressors displayed the expected 

detrimental effects on all outcomes. 

Evidence from longitudinal studies also supports the proposition that 

psychosocial demands have detrimental effects on organisational outcomes. 

Specifically longitudinal studies have indicated that demands (de Croon et al., 2004; 

de Jonge et al., 2001; Rydstedt et al., 2006), hindrance stressors (Cavanaugh, Boswell, 

Roehling, & Boudreau, 2000), and emotional demands (Clausen & Borg, 2010a) have 

detrimental effects on organisational outcomes such as job satisfaction (de Jonge et 

al., 2001; Rydstedt et al., 2006), turnover (Cavanaugh et al., 2000; Clausen & Borg, 

2010a; de Croon et al., 2004), performance (Edwards, Guppy, & Cockerton, 2007), 
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and organisational commitment (Clausen & Borg, 2010a). These relationships have 

been observed over time periods of three months (Edwards et al., 2007), one year 

(Cavanaugh et al., 2000; de Jonge et al., 2001), 18 months (Clausen & Borg, 2010a), 

two years (de Croon et al., 2004), and six years (Rydstedt et al., 2006). However, not 

all longitudinal studies support lagged effects of demands on organisational outcomes. 

For example, a variety of studies have failed to find longitudinal relationships 

between stressors/demands and job satisfaction over one year (de Lange et al., 2004; 

Grebner et al., 2005) or two years (de Jonge, van Vegchel, Shimazu, Schaufeli, & 

Dormann, 2010; ter Doest & de Jonge, 2006). Likewise, longitudinal studies have also 

failed to find relationships between challenge stressors and turnover over one year 

(Cavanaugh et al., 2000), emotional dissonance and days absence over two years 

(Diestel & Schmidt, 2011), or demands and organisational commitment over three 

years (Boyd et al., 2011). Thus, there is not strong support for differential effects of 

hindrance and challenge demands from longitudinal studies, with demands appearing 

to have detrimental effects on organisational outcomes over time. 

Psychosocial resources have beneficial effects on organisational outcomes.   

Generally, the results of meta-analyses support the proposition that psychosocial 

resources have beneficial effects on organisational outcomes. Specifically, meta-

analyses have established the beneficial effects of a range of resources, including 

control/autonomy (Spector, 1986), cohesion (Beal, Cohen, Burke, & McLendon, 

2003; Gully, Devine, & Whitney, 1995), social support (Viswesvaran et al., 1999), 

colleague support (Chiaburu & Harrison, 2008; Chiaburu, Lorinkova, & Van Dyne, 

2013; Ng & Sorensen, 2008), supervisor/leader relationships and support (Chiaburu & 

Harrison, 2008; Chiaburu et al., 2013; Dulebohn, Bommer, Liden, Brouer, & Ferris, 

2012; Ng & Sorensen, 2008), and organisational support (Chiaburu et al., 2013; 
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Rhoades & Eisenberger, 2002), on organisational outcomes including job satisfaction, 

performance, absenteeism, turnover intentions, turnover, and organisational 

commitment. The magnitude of the correlations observed in these meta-analyses 

suggests that most psychosocial resources have weak to moderate correlations with 

organisational outcomes. Two exceptions were observed, with meta-analyses by 

Dulebohn et al. finding supervisory relationships had moderate to strong correlations 

with turnover intentions (r = -.34), job performance (r = .30), organisational 

commitment (r = .41), and job satisfaction (r = .42), and Rhoades and Eisenberger’s 

finding that organisational support was strongly correlated with organisational 

commitment (r = .60), job satisfaction (r = .62), and turnover intentions (r = -.45). 

The finding of stronger correlations between supervisor and organisational support 

and organisational outcomes is consistent with Parker et al.’s (2003) conclusions that, 

compared with role and job factors, leader, workgroup, and organisation factors 

demonstrated stronger correlations with both job satisfaction and performance.  

In additional to this body of evidence from meta-analyses, there is broad 

support from longitudinal studies for beneficial effects of psychosocial resources on 

organisational outcomes. Studies have variously found evidence that difference types 

of resources such as support (de Jonge et al., 2001; Moyle, 1998; Rydstedt et al., 

2006; ter Doest & de Jonge, 2006), organisational support (Stinglhamber & 

Vandenberghe, 2003), and control (de Croon et al., 2004; de Jonge et al., 2010; de 

Lange et al., 2004; Tucker et al., 2009) predict organisational outcomes such as job 

satisfaction (de Jonge et al., 2001; de Jonge et al., 2010; de Lange et al., 2004; Moyle, 

1998; Rydstedt et al., 2006; ter Doest & de Jonge, 2006), turnover (de Croon et al., 

2004), organisational commitment (Boyd et al., 2011; Stinglhamber & Vandenberghe, 

2003), and performance (Tucker et al., 2009). The beneficial effects of resources on 
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organisational outcomes have been observed over time periods of three months 

(Stinglhamber & Vandenberghe, 2003), six months (Moyle, 1998; Tucker et al., 

2009), one year (de Jonge et al., 2001; de Lange et al., 2004), two years (de Croon et 

al., 2004; de Jonge et al., 2010; ter Doest & de Jonge, 2006), three years (Boyd et al., 

2011), and six years (Rydstedt et al., 2006). Despite the above body of supportive 

evidence, a small number of longitudinal studies have failed to find effects of job 

control on job satisfaction over a range of different measurement intervals including 

six months (Moyle, 1998), one year (de Jonge et al., 2001; Grebner et al., 2005), and 

two years (ter Doest & de Jonge, 2006). 

Proposition 5: Individual differences have direct effects on organisational 

outcomes.  In a meta-analysis of over 200 studies, Thoresen and colleagues 

(Thoresen, Kaplan, Barsky, Warren, & de Chermont, 2003) found that negative affect 

was moderately correlated with a range of job-related attitudes including turnover 

intentions (.28) and job satisfaction (-.34). They also confirmed that neuroticism 

displayed the same pattern of correlations, although to a lesser magnitude, being 

weakly to moderately correlated with job satisfaction (-.28), organisational 

commitment (-.23), and turnover intentions (.12). A more recent meta-analysis by 

Kaplan and colleagues (Kaplan, Bradley, Luchman, & Haynes, 2009) established a 

moderate correlation between negative affect and self-rated task performance (-.30). 

However, regression analyses indicated that negative affect (-.12) but not neuroticism 

(-.02) predicted task performance. While evidence from cross-sectional studies 

indicates support for the research proposition, evidence from longitudinal studies is 

sparse and less consistent in its support. For example, contrary to the expected 

negative relationship between neuroticism and performance, Smillie and colleagues 

(Smillie, Yeo, Furnham, & Jackson, 2006) found that individuals high in neuroticism 
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performed better than individuals with “average” neuroticism in busy/demanding 

work environments.  

Proposition 6: Psychosocial work environment has indirect effects on 

organisational outcomes through employees’ psychological strain and well-being. 

The evidence reviewed in the previous sections shows that the psychosocial work 

environment has direct effects on organisational outcomes. However, it is specified in 

the JDR and Beehr-Newman models that the effects of the psychosocial environment 

on organisational outcomes operate indirectly through strain and well-being. Though 

this remains a key element of occupational stress models, evidence for indirect effects 

is mixed in longitudinal studies. Longitudinal studies generally support the mediating 

role of strain in the work environment-strain-outcome pathway. For example, a two-

year longitudinal study by de Croon et al. (2004) found that psychological strain 

mediated between stressful work and turnover. Likewise, a longitudinal study by 

Lang, Thomas, Bliese, and Adler (2007) found that psychological strain mediates 

between job demands and job performance, and Idris, O’Driscoll, and Anderson 

(2011) found that strain partially mediated the effects of role stressors on 

organisational commitment. However, longitudinal support for well-being as a 

mediator in the work environment-well-being-outcome pathway is less conclusive. 

Results of a longitudinal study by Clausen and Borg (2010a) indicated that well-being 

mediates the effects of resources (e.g., quality of leadership) on turnover, but not the 

effects of demands (e.g., emotional demands). Similarly Karlsson and colleagues 

(Karlsson, Bjorklund, & Jensen, 2010) found that well-being mediated the effects of 

social climate and job control on presenteeism, but not the effects of demands. 

However, Stiglbauer et al. (2012) found well-being partially mediated the relationship 

between job insecurity and turnover intentions. 
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Proposition 7: Psychosocial factors moderate effects of psychosocial work 

environment on employees’ psychological strain and well-being.  A key element of 

the integrated research model is that the strength of the relationship between the 

psychosocial work environment and employees’ strain and well-being can be 

strengthened or weakened by the presence of high or low levels of other psychosocial 

factors. The most commonly discussed type of moderating effect is the buffer 

hypothesis, namely that the effects of demands on strain are reduced (buffered) by 

environments high in resources, such as job control or support. Despite the 

specification of moderated relationships in both the JDC(S) and JDR models, studies 

have not consistently supported the existence of moderating effects (e.g., 

Chrisopoulos et al., 2010; de Lange et al., 2003; Häusser et al., 2010; Kaufmann & 

Beehr, 1989; Van der Doef & Maes, 1999; Xanthopoulou et al., 2007). Various 

explanations have been proposed to explain the lack of moderating effects, including 

mismatch between different types of demands and resources (de Jonge & Dormann, 

2006), with evidence that when demands, resources, and outcome are of a similar 

domain, there is a higher likelihood of finding significant moderating effects.  

Some studies, however, have found significant moderating effects that are 

inconsistent with the buffering pattern (e.g., Chrisopoulos et al., 2010; Grebner et al., 

2005; Kaufmann & Beehr, 1989). For example, Chrisopoulos et al.’s study of police 

officers found numerous significant interactions between demands and resources on 

professional efficacy, emotional exhaustion, and physical symptoms. Interestingly, 

while half these interactions took the expected form that high resources buffered the 

effects of demands on strain, in the other half the interactions took the opposite form, 

that resources exacerbated the effects of demands on strain. Chrisopoulos et al. 

discussed several different explanations for the unexpected exacerbating or reverse 
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buffering effects of resources on strain, drawing on the work of other scholars. One 

suggestion, drawn from Warr’s (1994) Vitamin model, is that an oversupply of 

resources may increase strain. This may occur when supportive conversations 

between coworkers focus on distressing details, increasing the perception of demands 

in the workplace. Alternatively, drawing on the triple match principle (de Jonge & 

Dormann, 2006), Chrisopoulos et al. suggested that a mismatch between the type of 

demands and type of available resources (i.e., presence of unhelpful resources) may 

increase strain. For example, high levels of emotional resources may be ineffective in 

buffering the effects of cognitive demands. Another suggestion drawn from the work 

of Kaufmann and Beehr (1989) is that some resources are only sought by employees 

when their demands and strain are high. Thus the apparent exacerbating effect of high 

support strengthening the relationship between demands and strain may instead 

indicate that employees seek high levels of support when demands and strain are high. 

Although there are various suggestions for reverse buffering effects, none of these 

alternative explanations have yet gained prominence in the literature.  

 

Organisational Interventions 

The above discussion has indicated strong evidence for the role of the 

psychosocial environment in predicting employee strain and well-being, and 

subsequent organisational outcomes. This then raises the question of how the 

psychosocial environment might be improved to address the antecedents of employee 

strain. In this section, literature on organisational interventions to improve well-being 

and organisational outcomes are considered. Though the Beehr-Newman model 

specified several different kinds of adaptive responses, in keeping with the 
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intervention implemented in Study 3 of this thesis, the current discussion specifically 

focuses on organisational stress interventions.  

Evidence for efficacy of organisational interventions.  The defining 

characteristic of organisational interventions is their focus on preventing employee 

strain by changing some aspect of the work environment. This is in contrast to 

individual interventions, which focus on changing employees’ responses to stressors, 

or improving their ability to cope with strain. Using the framework provided by 

Parkes and Sparkes (1998), Hurrell (2005) decomposed organisational interventions 

into two subtypes—psychosocial interventions, which “focus primarily on human 

processes and psychosocial aspects of the work setting and aim to reduce stress by 

changing employees’ perceptions of the work environment” (p. 624), and 

sociotechnical interventions, which “focus primarily on changes to objective working 

conditions” (p. 625). The intervention used in Study 3 of this thesis is a psychosocial 

intervention, management training. 

There have been numerous reviews of the occupational stress intervention 

literature that have synthesised evidence for the effectiveness or otherwise of stress 

interventions, both individual and organisational (e.g., Bambra, Egan, Thomas, 

Petticrew, & Whitehead, 2007; Briner & Reynolds, 1999; Burke, 1993; Caulfield, 

Chang, Dollard, & Elshaug, 2004; Dalgren & Gard, 2009; Egan et al., 2007; Giga, 

Noblet, Faragher, & Cooper, 2003; LaMontagne, Keegel, Louie, Ostry, & 

Landsbergis, 2007; Richardson & Rothstein, 2008; Ruotsalainen et al., 2006; Taris et 

al., 2003). In addition to these reviews, the volume of recent primary studies indicate 

that the quasi-experimental and organisational intervention literature is growing 

(Andersen, Borritz, Christensen, & Diderichsen, 2010; Biggs, Brough, & Barbour, 

2014; Cifre, Salanova, & Rodríguez-Sánchez, 2011; DeJoy, Wilson, Vandenberg, 
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McGrath-Higgins, & Griffin-Blake, 2010; Hammer, Kossek, Anger, Bodner, & 

Zimmerman, 2011; Holman, Axtell, Sprigg, Totterdell, & Wall, 2010; Leiter, 

Laschinger, Day, & Oore, 2011; Martin, Reece, Lauder, & McClelland, 2011; Nyberg 

et al., 2009; Salmela-Aro, Näätänen, Tolvanen, & Nurmi, 2011; Sørensen & Holman, 

2014; Spoor, de Jonge, & Hamers, 2010; Stebbins, Lees, Ham, & Karabitsios, 2010; 

Unsworth & Mason, 2012; Vuori, Toppinen-Tanner, & Mutanen, 2012). However, the 

findings of systematic reviews have been somewhat contradictory regarding the 

effectiveness of organisational interventions.  

The first quantitative review of occupational stress interventions to include 

organisational interventions was published by van der Klink and colleagues (van der 

Klink, Blonk, Schene, & van Dijk, 2001). Van der Klink et al.’s comprehensive 

review of 48 occupational stress intervention studies published from 1977 to 1996 

identified only five organisational interventions, of which only one had produced 

significant effects. Four of these interventions focused on improving employee 

control in the workplace; this would be a reasonable target given the strength of 

evidence for the JDC(S) model in the literature. However, none of these control 

interventions produced a significant effect. Van der Klink et al. speculated that the 

lack of significant effects of organisational interventions may be the result of a 

mismatch between the level of the intended outcomes and the level of the measured 

outcomes. Specifically, while organisational interventions were targeted at aspects of 

the workplace environment, outcomes were measured at the individual employee 

level. Van der Klink et al. asserted that intermediate processes are required for 

organisational interventions to permeate and demonstrate effects at the individual 

level, thus the effects of organisational interventions may only be observed at the 

individual level over a longer period of time.  
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Two intervention reviews focused on research in the United Kingdom (Giga et 

al., 2003) and Australia (Caulfield et al., 2004) respectively. Giga et al. identified 16 

UK intervention studies published between 1990 and 2001, of which nine included an 

organisational intervention. It is worth noting here that six of these nine studies also 

included individual interventions, therefore only three can be considered “pure” 

organisational interventions. These three organisational-only interventions could all 

be categorised as sociotechnical interventions, and all three found significant effects 

on work-related (e.g., job satisfaction, job control), well-being (e.g., mental health), 

and organisational (e.g., absence, performance) outcomes. The results from the six 

blended individual/organisational interventions were less conclusive, with two studies 

finding no significant changes in well-being, one finding significant improvement in 

some but not all well-being and work-related outcomes, and three finding significant 

changes in all well-being and work-related outcomes. Caulfield et al. identified six 

Australian intervention studies published between 1993 and 2003, and only one of 

those was an organisational intervention. This sociotechnical intervention for 

corrective services workers (Dollard, Forgan, & Winefield, 1998) found several 

positive effects on organisational outcomes, including a reduction in workers’ 

compensation claims.  

Two systematic reviews of intervention studies undertaken by Egan, Bambra, 

and colleagues (Bambra et al., 2007; Egan et al., 2007), also summarised in 

Goldgruber and Ahrens’s (2010) review, focused specifically on job demands, control 

and support as mechanisms of improving well-being. Egan et al.’s review of 

interventions to improve employee job control and/or participation concluded there 

was weak evidence that interventions to increase employee participation improved 

employee well-being, although there was no evidence that such interventions were 
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detrimental to well-being. Interventions that increased control and/or support tended 

to lead to improvements in employee well-being, however the link between demands 

and well-being was less clear. Although some interventions that decreased demands 

led to improved well-being, some interventions that increased demands also led to 

improved well-being. Egan et al. recommended that future intervention studies 

conduct more fine-grained evaluations to determine which groups of employees 

benefited from interventions and why.  

Bambra et al.’s (2007) review of interventions that involved task restructuring 

or work reorganisation found that interventions involving task variety had little or no 

effect on employee well-being, while team interventions led to improvements in the 

psychosocial environment, but not well-being. Interestingly, Bambra et al.’s review 

found that control was a stronger mechanism for improving well-being than support, 

with interventions that improved support, but not control, having adverse impacts on 

employee well-being. In contrast, interventions that resulted in increased control 

produced corresponding improvements in employee well-being. Further, Bambra et 

al. found that interventions that were introduced for managerial reasons were more 

likely to have detrimental effects on well-being, while those introduced to benefit 

employee well-being tended to achieve that objective.  

Richardson and Rothstein (2008) reviewed 36 intervention studies published 

since 1976. Richardson and Rothstein’s review was based on randomised control 

studies only, which although methodologically rigorous, are often very difficult to 

implement in applied organisational research. Richardson and Rothstein’s review 

identified only five organisational interventions, and consistent with van der Klink et 

al. (2001), the average effect size for these interventions was not significant. 

However, unlike those organisational interventions reviewed by van der Klink et al., 
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which focused primarily on improving job control, these interventions variously 

focused on improving social support among colleagues, innovation, coping skills, and 

workplace participation. Interestingly, Richardson and Rothstein did not categorise 

management skills training as an organisational intervention on the basis that these 

interventions provide individual skills training/development rather than addressing 

structural job changes. This is somewhat at odds with the taxonomy of interventions 

proposed by Hurrell (2005), in which organisational interventions were 

subcharacterised as either psychosocial (including management skills training) or 

sociotechnical. Interestingly, the effect size for the three psychosocial organisational 

interventions reviewed by Richardson and Rothstein was large (d = 1.41). These 

studies all investigated work-related (e.g., job satisfaction, social support, perceived 

control) and well-being (e.g., anxiety, general mental health) outcomes, however none 

investigated organisational outcomes (e.g., productivity, absenteeism). In contrast, the 

only significant effect of sociotechnical interventions was found for the organisational 

outcome of productivity. This suggests that psychosocial organisational interventions 

can be highly effective in changing employees’ well-being and perceptions of the 

work environment, while evidence for the efficacy of sociotechnical organisational 

interventions remains more inconclusive.  

More recently, reviews have specifically focused on the effects of leadership 

interventions in the occupational health context (Kelloway & Barling, 2010; Skakon, 

Nielsen, Borg, & Guzman, 2010). The apparent efficacy of leadership training as an 

organisational stress intervention seems to be a promising development. A number of 

stress researchers have suggested that programs focussed on improving leadership 

practices will be more effective in reducing employee distress than traditional 

approaches (Cotton & Hart, 2003; Morrison & Payne, 2003). For example, based on 
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the findings of Morrison et al. (1999), Morrison and Payne concluded that training 

supervisors to manage their employees’ perceptions of job characteristics might be an 

effective, economical, and practical way of reducing employee strain. There is 

emerging evidence that manipulating management behaviour via training can improve 

employee health, well-being, and perceptions of the work environment (Kelloway & 

Barling, 2010). For example Mullen and Kelloway (2009) assessed the effects of 

safety leadership training on leaders and their employees. They found that training 

had effects on both leaders (safety attitudes, intent to promote safety, and self-

efficacy) and their employees (perceptions of safety leadership and safety climate). 

However despite the apparent efficacy of leadership behaviours in improving well-

being, the process linking the two remains unclear (Skakon et al., 2010). Thus, this is 

a direction to be addressed in future research. 

As evidenced in the reviews discussed here, there is inconsistent evidence for 

the efficacy of organisational interventions. This has given rise to a body of research 

trying to better-understand reasons for the failures of interventions (Biron, Gatrell, & 

Cooper, 2010), including a focus on issues in intervention implementation such as 

management support (Randall, Nielsen, & Tvedt, 2009). Egan and colleagues (Egan, 

Bambra, Petticrew, & Whitehead, 2009) attempted to systematically identify the 

implementation factors that accounted for different effects from similar interventions 

on employees’ perceived control, support, demands, and well-being. However, the 

authors found that the contexts in which interventions were implemented were too 

unique to conclude with any certainty whether the differences were due to resourcing, 

employee support, or other features. Dalgren and Gard’s (2009) review of 

organisational interventions indicated that independent of the content or focus of the 

intervention, those that required a high level of participation (e.g., participation in 
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problem solving and/or system development), and/or a high level of learning (e.g., 

participants having decision authority, such as choice of methods) were the most 

effective.  

 

Summary of Chapter 

In this chapter, the Beehr-Newman model of occupational stress was 

discussed, and compared and contrasted with the JDC(S) and JDR models. The 

research model used in the current research was introduced, primarily being an 

adaptation of the Beehr-Newman model to account for advantages of the JDC(S) and 

JDR models. Evidence for the research model was reviewed, with each of seven 

individual-level research propositions discussed with reference to existing meta-

analytic and longitudinal evidence. The chapter concluded with a summary of 

evidence for the efficacy of organisational interventions to address occupational 

stress. In the next chapter, a new dimension to the research model, the workgroup 

level of analysis, is introduced to examine the influence of the workgroup 

psychosocial environment on employee well-being and organisational outcomes. 
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CHAPTER 3: 

Literature Review: Multilevel Measurement and Analysis of the Psychosocial 

Environment in Occupational Stress Research 

 

Chapter Overview 

In the previous chapter, theories of occupational stress, and the research model 

adopted for this thesis, were introduced. In this chapter, evidence for this research 

model is re-examined in light of the relatively new and developing area of multilevel 

occupational stress research. Key theoretical and methodological reasons for adopting 

a multilevel approach to occupational stress research are briefly discussed. In light of 

this discussion the research model introduced in Chapter 2 is revisited, illustrating 

expected multilevel relationships between variables. Different types of multilevel 

models relevant to the present research are introduced. Finally, the existing multilevel 

occupational stress literature is reviewed. This review is focused on the multilevel 

effects of workgroup psychosocial environment on individual well-being and 

organisational outcomes.  

 

A Multilevel Understanding of Occupational Stress 

The literature review in Chapter 2 discussed existing occupational stress 

theories and research, providing support for relationships between the psychosocial 

work environment, employee strain and well-being, and organisational outcomes. 

However, a major limitation of this research is its reliance on data measured and 

analysed at the individual level. While individual-level measurement and analysis are 

appropriate in many instances, and have delivered great insight into occupational 

stress phenomena, it is unsafe to assume that individual and group levels of analysis 
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operate the same way (Bliese & Jex, 2002). To address this, group-level measures 

must be analysed together with individual-level measures, within a multilevel model.  

While the work environment is an essential component of occupational stress 

models (Beehr, 1995, 1998), to date studies including group-level measurement and 

analysis of the workplace environment in multilevel models are relatively rare in the 

occupational stress literature. This is despite the fact that for at least a decade, it has 

been recognised that multiple levels of measurement should be incorporated into 

occupational stress research (e.g., Bliese & Jex, 1999, 2002; Bliese, Jex, & Halverson, 

2002; Hart & Cooper, 2001; Koslowsky, 1998; Morrison & Payne, 2003). It is unclear 

why occupational stress research has maintained an individual-level focus, especially 

as multilevel approaches have been integrated into related areas of organisational 

behaviour and public health research (Bliese & Jex, 2002), for example procedural 

justice and safety climate (Naumann & Bennett, 2000; Zohar & Luria, 2005), and 

leadership (Chen, Kirkman, Kanfer, Allen, & Rosen, 2007; Liao & Chuang, 2007).  

 

Limitations of the Individual-Level Approach to Occupational Stress Research 

Bliese and Jex (1999, 2002) provide an excellent summary of the arguments 

for adopting a multilevel approach to occupational stress research, and the limitations 

of the individual-level approach. The main points of Bliese and Jex’s arguments are 

summarised here, though readers are encouraged to refer to the original papers.  

Theoretical limitations.  As asserted by Bliese and Jex (2002), the main 

theoretical limitation of reliance on individual-level data and analyses is its failure “to 

explicitly consider the role of higher-level context on individual-level processes” (p. 

266). Occupational stress research has traditionally had an individual-level focus, 

concentrating on how individual employees perceive and react to their work 
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environment (Bliese & Jex, 1999), and employing individual-level measurement and 

analysis. While this focus has identified many factors that play a role in occupational 

stress, there are theoretical reasons why group-level effects should also be modelled 

and understood (Bliese & Jex, 1999). To begin, social contexts influence individual 

behaviour (Bliese & Jex, 2002), and so the workgroup or organisational context is 

likely to influence individual behaviour in the occupational stress process (Bliese & 

Jex, 1999; Cox, 1997; Griffiths, 1994). Occupational stress models recognise the 

influence of the work environment: for example, the current research model (Figure 

2.2, Chapter 2) proposes that the psychosocial work environment has direct and 

moderating effects on employee well-being. Yet, analysing the effects of psychosocial 

work environment only at the individual level makes it impossible to assess the full 

influence of the work environment. Thus, individual-level approaches do not fully test 

the work environment dimension of occupational stress models, potentially limiting 

our understanding of the occupational stress process. 

This is concerning, because as Bliese and Jex (2002) suggested, “social 

context is likely to impact all aspects of the occupational stress process from 

perceptions of stressors to reactions to stressors” (p. 267). Employees’ perceptions of 

their work environment are likely to be influenced by their interactions with other 

employees in their immediate workgroup or organisation (Bliese & Jex, 2002). 

Similarly, this shared experience of the work environment is itself likely to have 

effects on employee well-being. For example, being a member of a workgroup where 

there is a shared sense of high job control will likely produce different effects on well-

being compared to being a member of a workgroup with a shared sense that job 

control is lacking (Bliese & Jex, 2002). Individual approaches to occupational stress 
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are not able to examine these types of questions regarding potential group influences 

on individual perceptions and responses. 

Failing to account for the social context in occupational stress theory has 

corresponding consequences in organisational practice. If the social context in 

occupational stress is not understood and is therefore inadequately addressed, 

attempts to implement organisational interventions are likely to be ineffective. This 

may help to explain the mixed evidence for the efficacy of organisational 

interventions to address occupational stress discussed in Chapter 2. Likewise, as 

suggested by van der Klink et al. (2001), evaluations of interventions may need to go 

beyond existing individual-level approaches to consider the relationship between 

individuals and the group environment.  

Methodological limitations.  Reliance on an individual-level approach to 

occupational stress also has methodological limitations (Bliese & Jex, 2002). In 

particular, when organisational research data are collected (e.g., employees within an 

organisation are surveyed), they are collected from employees “nested” within a 

hierarchical structure of workgroups or work units (Bliese & Jex, 2002). If the nested 

structure of the data is not accounted for in analyses, the estimates and subsequent 

inferences drawn from the data may be biased (Bliese & Jex, 2002). Moreover, the 

use of individual-level models to make predictions about group-level effects is 

potentially dangerous, because “there is no mathematical or theoretical reason why an 

individual-level relationship must mirror a group-level relationship” (Bliese & Jex, 

2002, p. 267). Instead, there are likely to be “subtle but important conceptual 

differences” (Bliese & Jex, 1999, p. 4) between the relationships observed in 

individual-level models compared to those observed in multilevel models, including 

relationships that may only be observable using a multilevel approach. As alluded to 
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in the above discussion of theoretical limitations, the use of individual-level models 

built on nested data is particularly problematic when considering the evaluation of 

organisational interventions. Specifically, Bliese and Jex (2002) assert that application 

of results should be matched to the level of analysis, and “to avoid bias, individual-

level results should only be applied to individuals” (p. 267). Thus, results of 

individual-level models provide uncertain foundations for the design, implementation, 

and evaluation of organisational interventions.  

An example of the potential limitations of relying solely on individual-level 

measurement was given by Bliese and Halverson (1996) in a study investigating the 

relationship between work hours and psychological well-being in a military sample. 

Analysis of individual-level data revealed a weak relationship between work hours 

and well-being (r = -.16), leading to the idea that reducing work hours was unlikely to 

have any meaningful impact on psychological well-being. However, when data were 

aggregated to the group level, the correlation between mean work hours and mean 

well-being was very strong (r = -.71). In this case, the individual data ignored that 

individual work hours and well-being were influenced by workgroup membership, 

and that there were, therefore, reliable mean differences between workgroups in both 

work hours and well-being. When group-level measures were used, it was clear that 

teams with long work hours had lower psychological well-being, which enabled 

recommendations to be made regarding reducing the workload and working hours of 

specific groups in the organisation. 

 

Multilevel Research Model 

The theoretical model underpinning the current research was introduced in 

Chapter 2. In this individual-level model, the psychosocial work environment has 
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direct and moderating effects on strain and well-being, and on organisational 

outcomes. To address the limitations of this individual-level model, the current 

research examined whether the workgroup psychosocial environment had direct and 

moderating effects on well-being and organisational outcomes. As such, the research 

model introduced in Chapter 2 was expanded to account for three new research 

propositions, as illustrated in Figure 3.1. Propositions 7 and 8 consider the contextual 

and direct effects of the workgroup psychosocial environment on individual-level 

strain/well-being and organisational outcomes respectively; Proposition 9 considers 

the workgroup psychosocial environment as a moderator of the individual-level 

relationship between the psychosocial environment and strain/well-being. Further 

explanation of how these contextual and cross-level moderation effects are tested is 

provided in the proceeding section.  

 

 

Figure 3.1. Research model: Proposed individual-level and multilevel relationships, 

and research propositions. 
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Types of Multilevel Models 

There are two multilevel models most often applied to occupational stress 

research, contextual effects and cross-level interactions (Bliese & Jex, 2002). These 

models were used in the present research to examine the direct and moderating effects 

of the workgroup psychosocial environment.  

Contextual models.  In contextual models, individual-level measures of the 

work environment are aggregated to the workgroup level. Contextual models 

explicitly measure the contribution of the shared group-level perceptions of the work 

environment to explaining individual well-being, over and above what is explained by 

individual-level perceptions alone. Thus, the individual-level measure from which the 

group-level measure is aggregated is included in the model, while the influence of the 

group-level measure is examined incrementally.  

Consider, for example, a researcher who wants to examine the effect of 

shared, workgroup-level perceptions of job control on employee well-being. 

Assuming that the researcher has access to a dataset containing information on 

individual job control and well-being, and knows which workgroup each individual 

employee is a member of, a contextual model can be modelled. First, the researcher 

takes the data from the individual-level measure of job control, and aggregates it to 

estimate the average job control score for each workgroup. The dataset now includes 

for each individual, values for individual job control, individual well-being, and 

group-level job control. The researcher then includes both the individual and group-

level job control in a multilevel regression model as predictors of well-being. If the 

individual and group-level job control values are grand mean centred (Enders & 

Tofighi, 2007), this will give a direct estimate of the significance of group-level job 

control in predicting well-being, over and above that explained by individual job 
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control. An illustration of a contextual model is presented below in Figure 3.2. 

Contextual models were used in Study 1 and 2 to address the question of what shared, 

workgroup psychosocial environment adds to the explanation of employee well-being 

and outcomes over known, individual-level predictors.  

 

 

Figure 3.2. Illustration of contextual effect of workgroup psychosocial environment. 
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for the corresponding individual-level measures from which the data was aggregated. 

An illustration of a direct effects model is presented in Figure 3.3. This modelling 

approach is generally considered valid only when the individual-level data explicitly 
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justification for excluding the corresponding individual-level effects can overstate or 

distort the importance of group-level phenomena. In Study 1 and Study 2, direct 

effects of group-deviation in the psychosocial environment were examined. 

 

 

Figure 3.3. Illustration of direct effects of psychosocial work environment. 
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now includes for each employee, a value for group-level supervisor support, in 

addition to the values already present for individual job demands, individual 

supervisor support, and individual well-being. To model the cross-level interaction 

between individual job demands and group-level supervisor support on well-being, 

the individual-level job demands and supervisor support values are group mean 

centred (Enders & Tofighi, 2007). At the individual level of analysis, job demands are 

modelled as a predictor of well-being, and the slope of this estimate is allowed to vary 

between workgroups. At the group level of analysis, the cross-level interaction is 

modelled by specifying group-level supervisor support as a predictor of the random 

slope. Cross-level interaction models are used in this research to address the question 

of whether the workgroup psychosocial environment moderates the effects of 

individual-level predictors on employee well-being and outcomes. An illustration of a 

cross-level interaction model is presented in Figure 3.4. 

 

 

Figure 3.4. Illustration of cross-level interaction model. 
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Impact of Workgroup Psychosocial Environment on Individual Outcomes: A 

Review of the Multilevel Occupational Health Psychology Literature 

Though the multilevel occupational health psychology literature is slowly 

growing, to date there have been no attempts to summarise or synthesise the findings 

from this literature to draw conclusions regarding the influence of the workgroup 

psychosocial environment on strain and well-being. Thus, the remainder of this 

chapter presents a detailed review of the published occupational health psychology 

literature to address this gap. Specifically, this review set out to identify multilevel 

studies that had investigated the effects of group-level psychosocial environment on 

employee well-being and/or organisational outcomes. In addition to examining 

propositions in the current research model about the effects of the workgroup 

psychosocial environment, this review also examined evidence for the effects of the 

workgroup psychosocial environment in the multilevel occupational stress literature 

more broadly. A summary of the relationships identified is illustrated in Figure 3.5. 

 

 

Figure 3.5. Multilevel effects of workgroup psychosocial environment examined in 

the current literature review. Bold lines indicate effects discussed. 
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Scope of review.  To be included in the review, studies needed to include at 

minimum one variable that could be defined as a group-level measure of the 

psychosocial environment, and include either a measure of well-being/strain or 

organisational outcomes in the analyses. In addition, only studies using work-based 

samples (i.e., employees in organisational settings) were included. Studies on safety 

climate, including psychosocial safety climate, were excluded from this review on the 

basis that it represents a unique and highly-specific subcategory of occupational 

health research with its own distinct literature base. Other related multilevel designs 

outside the scope of the current review included crossover, day- or week-level diary 

studies investigating within-individual effects, group-level analyses, and multilevel 

intervention research. Further details of excluded studies are presented in Appendix 

A. 

Summary of review findings.  The review identified 46 multilevel 

occupational health psychology studies published between 1999 and 2013 that met the 

review criteria. These studies are summarised in Appendix A. The following 

discussion seeks to integrate and synthesise the findings from this body of research 

regarding the influence of shared workgroup perception of stressors on well-being and 

organisational outcomes. This review makes a contribution to the literature in itself, in 

that it is the first known attempt to synthesise the emerging multilevel occupational 

stress literature.  

Methodological characteristics of identified studies.  In this section, 

methodological characteristics of multilevel occupational stress research are 

summarised with reference to a range of features, including design, sample 

populations, and variables investigated. Many of these methodological characteristics 

are described for each study in Appendix A.  
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Design.  Of the 46 studies identified, only three used a longitudinal design. 

The remainder were cross-sectional.  

Sample populations.  A wide variety of sample populations were found, 

including specific occupations such as firefighters, police officers, nurses, soldiers, 

teachers, as well as employees from sectors or industries such as banking/finance, 

health, transport, food and beverage, and samples of general working populations. 

Samples were from countries including the United States, Canada, the Netherlands, 

Belgium, Denmark, Spain, Norway, Sweden, Germany, Australia, and Taiwan.  

Nature of groups.  The majority of studies employed workgroups within a 

single organisation (e.g., team, unit, group) as the group-level unit of analysis. Some 

studies used organisations as the group-level unit of analysis. Others defined groups 

as a hybrid of job role and organisation.  

Group-level predictors.  Aspects of the workgroup psychosocial environment 

most commonly investigated were supervisor support and leadership. However a wide 

range of other variables were also investigated, including job control, resource 

adequacy, organisational support, job demands, skill discretion, decision authority, 

colleague support, relationship conflict, work pace, emotional demands, influence at 

work, cohesion, collective efficacy, role conflict, time pressure, role ambiguity, work 

family conflict, and job variety. With the exception of one study, all studies 

investigated specific aspects of the psychosocial environment, rather than higher-

order “team climate”-type predictors. 

Dependent variables.  Strain and well-being outcomes included work-related 

stress, self-reported health, anxiety/calm and depression/enthusiasm, depression, 

affective well-being, anxiety, work engagement (JDR), emotional exhaustion, strain, 

and well-being. Organisational outcomes investigated included sickness absence, job 
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satisfaction, organisational commitment, turnover intentions, morale, job 

performance, and job engagement. Contrary to the approach taken in some 

occupational stress reviews (e.g., Van der Doef & Maes, 1999), job satisfaction and 

organisational commitment were classified in this review as organisational outcomes, 

not as well-being measures. This is consistent with the conceptual classification of job 

satisfaction and organisational commitment as retention-related indicators, along with 

turnover intentions (Podsakoff et al., 2007). The classification of job satisfaction and 

organisational commitment as distinct from employee well-being is consistent with 

various meta-analyses in the organisational literature (e.g., Bowling, Eschleman, & 

Wang, 2010; Carr et al., 2003; Chiaburu & Harrison, 2008; Parker et al., 2003; Parks 

& Steelman, 2008).  

Variance explained by group membership.  Calculation of the variance 

explained in each individual-level research variable by group membership (i.e., 

Intraclass Correlation Coefficient, ICC) is typically the first step to establishing the 

influence of group membership on individual data, and thus a prerequisite to 

multilevel analyses (LeBreton & Senter, 2008). Some authors have used low group 

variance as justification for not conducting multilevel analyses (Nielsen & Randall, 

2009). However, it is generally recommended that, even if only 1% of variance is 

explained by group membership, hypothesised multilevel effects be explicitly tested 

(Tucker, Sinclair, & Thomas, 2005), or else the nested structure of data be controlled 

for (Jex, Bliese, Buzzell, & Primeau, 2001).  

A small proportion of studies (17%) identified in the review did not list ICC 

values for any study variables, however only 41% listed ICCs for both predictor and 

outcome variables. The review identified 78 separate ICCs for predictor variables, and 

87 separate ICCs for outcome variables. Analysis indicated that ICCs for psychosocial 
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environment factors ranged from .01 to .44 (Mdn = .09, M = .13, SD = .10), and from 

.00 to .41 (Mdn = .08, M = .09, SD = .08) for outcome measures. ICCs for strain and 

well-being outcome measures tended to be slightly lower and less variable (Mdn = 

.06, M = .07, SD = .06, range .00 - .22) than those for organisational outcomes (Mdn = 

.10, M = .11, SD = .09, range .00 - .41). 

By way of comparison, a recent review of multilevel studies published in the 

Journal of Applied Psychology found average ICC values of .11 for independent 

variables, and .15 for dependent variables (range .00 to .37; Mathieu, Aguinis, 

Culpepper, & Chen, 2012). Thus, the ICC values obtained in the current review were 

comparable to those obtained in the broader multilevel literature. 

Centring.  Correct centring of variables is important when investigating 

multilevel effects. Enders and Tofighi (2007) recommend grand mean centring of 

individual-level predictors in contextual models, and group mean centring of 

individual-level predictors in cross-level interaction models. The early paper of 

Hofmann and Gavin (1998) is also commonly cited in reference to centring decisions, 

and both papers recommend the same centring approach. 

Many studies identified in the literature review either did not report what 

centring method was used, or did not give sufficient detail to determine the method 

used. This is problematic, particularly in contextual and cross-level interaction 

models. For the purposes of the present review, it was assumed that the correct 

centring methods as specified by Enders and Tofighi (2007) and Hofmann and Gavin 

(1998) were used, unless specifically stated otherwise by the authors. However, 

readers should carefully consider the results of studies in light of available 

information regarding centring.  
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Effect size.  Related to the issue of centring is the practice of standardising 

variables prior to analyses to provide a measure of effect size. It is now recommended 

practice to standardise all individual-level and group-level predictors in multilevel 

models to facilitate effect size comparison (Aguinis, Gottfredson, & Culpepper, 2013; 

Mathieu et al., 2012). However, most research identified in this review reports results 

of analyses using unstandardised values, which means it is not possible to compare 

the effect sizes of individual-level and group-level predictors without additional 

calculations (Nagengast & Marsh, 2011).   

Statistical power.  In individual-level analyses, power is primarily concerned 

with collecting data from an adequate number of individual respondents. In multilevel 

research, the number of groups is also an important consideration. Simulations 

suggest that the number of individuals per group is an equal consideration. For 

example, Preacher and colleagues (Preacher, Zhang, & Zyphur, 2011) found that a 

sample with an average of 20 respondents per group was needed to reliably estimate 

cross-level mediation effects. 

All studies in the review reported both the individual- and group-level sample 

size. Although one quarter of the studies did not report average group size, this can be 

calculated using information given. For studies identified in the review, individual-

level sample size (n) varied from 105 to 34,209 employees (Mdn = 926.50, M = 

3,209.30, SD = 6,493.80). Group-level sample size (k) varied from 4 to 1,826 groups 

(Mdn = 60.50, M = 146.90, SD = 334.20), with average group size ranging from 3.53 

to 335.10 employees per group (Mdn = 13.59, M = 31.09, SD = 54.70).  

Minimum group size was reported in over half the studies (63%), with 

minimum reported group size ranging from 1 to 51 employees (Mdn = 4.00, M = 6.14, 

SD = 9.04). Maximum group size was reported in under half the studies (46%), with 
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maximum reported group size ranging from 5 to 655 employees (Mdn = 39.00, M = 

97.10, SD = 144.30). Only nine of the studies (20%) listed an average group response 

rate, with the median average group response rate among those studies being 60% 

(range 43% to 84%). 

Restrictions to group size.  It has been common practice in multilevel research 

to impose a minimum limit on group size. For example, several studies have included 

groups only where a minimum of five individuals responded (e.g., Bacharach, 

Bamberger, & Doveh, 2008; Bliese & Britt, 2001). Some studies have also imposed 

an upper limit on group size (e.g., 15 individuals; Schyns & Van Veldhoven, 2010). 

These restrictions are based on the numbers of individuals who responded per group, 

not on the actual size of the group. Imposing group-size cut-offs means that smaller 

groups may inadvertently be excluded entirely from multilevel research, even though 

these groups are very much still of interest. For example, given that the average 

response rate to organisational surveys is estimated to be between 35% and 50% 

(Baruch & Holtom, 2008), if a minimum number of respondents per group of five is 

employed, groups of less than 10 to 15 employees would routinely be inadvertently 

excluded.  

Recently, however, numerous researchers have argued for using all the 

available data in multilevel analyses, and recommended that researchers discontinue 

the use of rules around dropping groups with low response rates or otherwise 

deleting/excluding data based on size (Hirschfeld, Cole, Bernerth, & Rizzuto, 2013; 

Maloney, Johnson, & Zellmer-Bruhn, 2010; Newman & Sin, 2009; Stanley, Allen, 

Williams, & Ross, 2011). In the present review, numerous studies did report 

restricting group size, however most of these studies were published before calls to 

discontinue this practice.  
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Creation or measurement of group-level variables.  By far the most common 

method of creating group-level variables for multilevel analyses is by aggregating 

individual-level data and using the resulting group mean or within-group standard 

deviation as the group-level measure. Though studies use a variety of terms to refer to 

group-average measures (e.g., climate), in the discussion of findings the term group-

average is used throughout so as to be unambiguous. Likewise, studies use a variety 

of terms to refer to within-group variation, such as situational strength (Mischel, 

1973, 1977, cited in Bowen & Ostroff, 2004), climate consensus (Lindell & Brandt, 

2000) or climate strength (Schneider, Salvaggio, & Subirats, 2002). However 

throughout this review, the term group-deviation is used to avoid confusion. A few 

studies were identified that used objective measures of group-level measures, or 

manager ratings of group-level characteristics. 

Effects of workgroup psychosocial environment on individual-level strain 

and well-being.  Overall, 30 studies were identified that examined the impact of 

workgroup psychosocial environment on individual strain or well-being. Thirteen of 

these studies investigated some combination of direct/contextual and moderated 

effects, eleven investigated direct/contextual effects only, five investigated cross-level 

interactions only, and one investigated interactions between group-level constructs 

only. The majority used aggregated individual-level data to measure group-level 

constructs, however six studies used objective or other ratings of the group 

environment. Surprisingly, only one study was identified that examined effects of 

group-deviation (consensus) in workgroup psychosocial environment on well-being. 

Two studies used a longitudinal design, all other studies were cross-sectional.  

Contextual effects on strain and well-being.  Overall the review identified 11 

studies that had examined genuine contextual effects of workgroup psychosocial 
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environment on individual strain and well-being. Six found significant contextual 

effects that were consistent at both levels of analysis. Predominantly these studies 

involved job demands. For example, Van Yperen and Snijders (2000) found that 

group-average job demands had significant positive effect on psychological health 

symptoms, over individual job demands, while Griffin (2001) found that group-

average job demands had a significant positive effect on negative work affect, and a 

significant negative effect on positive work affect, over individual job demands, but 

only when dispositional variables (extraversion and neuroticism) were also taken into 

account. Some studies found evidence that these contextual effects were mediated: for 

example Silla and Gamero (2014) found that the significant direct negative effect of 

group-average time pressure on self-reported health was fully mediated by individual 

job satisfaction. Thus, these studies suggest that both individual and group-average 

perceptions of the work environment can have significant effects on individual well-

being. 

Two studies found some significant contextual effects that were inconsistent 

between levels of analysis. For example, Van Veldhoven and colleagues (van 

Veldhoven, de Jonge, Broersen, Kompier, & Meijman, 2002) found that while high 

individual demands predicted increased strain, high group-average demands predicted 

decreased strain. Likewise, while low individual social support predicted increased 

strain, low group-average social support predicted decreased strain. Similarly, Griffith 

(2002) found that group-average colleague task support had a significant positive 

effect on well-being, but group-average colleague emotional support had significant 

negative effect on well-being. There were no obvious similarities between these 

studies that might account for the inconsistent effects observed. 
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Finally, five studies did not find support for any hypothesised contextual 

effects of psychosocial environment on strain or well-being. These nonsignificant 

contextual effects included the effects of group-average job demands and job 

autonomy on emotional exhaustion and job related anxiety (de Jonge, van Breukelen, 

Landeweerd, & Nijhuis, 1999); group-average autonomy, social support, workload, 

decision authority, uncertainty, and complexity on emotional exhaustion (Tummers, 

van Merode, Landeweerd, & Candel, 2003); group-average emotional display rules on 

burnout (Diefendorff, Erickson, Grandey, & Dahling, 2011); and group-average 

organisational justice on anxiety/calm or depression/enthusiasm (Sora, Caballer, 

Peiró, Silla, & Gracia, 2010). There was not any evidence that either demands or 

resources, or strain or well-being, was less likely to produce significant contextual 

effects. Interestingly, however, three of these nonsignificant studies used samples of 

nurses, suggesting that there may be occupational differences in the influence of 

workgroup environment on strain. 

Direct effects on strain and well-being.  In total, 12 studies examined direct 

effects of group-level psychosocial environment on employee strain and well-being. 

Unlike in contextual effects, these studies did not incorporate the corresponding 

individual-level measures. Relatively few studies investigated direct effects of group-

level demands compared to group-level resources. Half of the studies investigated 

mediated effects, either by individual-level or group-level predictors.  

Direct effects of group-average psychosocial environment on strain and well-

being.  Three studies had investigated effects of group-level collective efficacy on 

well-being outcomes, with mixed results. Jex and Bliese (1999) found that group-

average collective efficacy had a significant negative effect on psychological strain 

and marginally significant negative effect on physical symptoms. However, 
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subsequent studies (Rennesund & Saksvik, 2010; Tucker, Jimmieson, & Oei, 2013) 

did not replicate this effect. Other studies have investigated direct effects of various 

group resources on both strain and well-being, finding support for effects of group-

average transformational leadership (Nielsen & Daniels, 2012), group-average 

cohesion and group-average equal opportunity (Walsh, Matthews, Tuller, Parks, & 

McDonald, 2010), and team autonomy (van Mierlo, Rutte, Vermunt, Kompier, & 

Doorewaard, 2007) on strain and well-being. All these latter studies investigated 

mediation hypotheses, finding that both group and individual perceptions of the 

psychosocial environment can mediate these group-level effects. Two studies 

investigated the direct effects of group demands on strain. Hammer and colleagues 

(Hammer, Saksvik, Nytrø, Torvatn, & Bayazit, 2004) found that group-average work 

performance norms (e.g., more competitive, expectations of higher productivity) had a 

significant positive effect on job stress. A subsequent study by Rennsesund and 

Saksvik (2010) replicated this effect. 

Direct effects of group-deviation in psychosocial environment on strain and 

well-being.  Unexpectedly, no studies were identified that investigated the direct 

effects of within-group deviation in workgroup psychosocial environment on well-

being. Although several studies were identified that examined direct effects of group-

deviation in psychosocial environment, the dependent variables were all 

organisational outcomes. 

Direct effects of other group-level measures on strain and well-being.  Five 

studies had measured group-level constructs using objective or other-ratings of the 

workgroup environment: four studies used leader/team manager or HR manager 

ratings of the workgroup environment, and one used an objective group-level 

measure. These studies primarily found support for direct effects of group-level 
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resources on individual strain. For example, group-level customer adaptation, group-

level performance control, and group-level resources (Marklund, Bolin, & von Essen, 

2008); organisational high-performance work practices (Kroon, van de Voorde, & van 

Veldhoven, 2009); team decision making and job rotation (Cruz & Pil, 2011); and 

group-level empowering leadership (Tuckey, Bakker, & Dollard, 2012) were found to 

have significant effects on outcomes such as sickness absence (Marklund et al., 2008); 

musculoskeletal disorders (Cole et al., 2009; Marklund et al., 2008); emotional 

exhaustion (Kroon et al., 2009); stress (Cruz & Pil, 2011); and mental disorders (Cole 

et al., 2009). In the majority of these studies, the effects were found to be mediated by 

individual job demands (Cruz & Pil, 2011; Kroon et al., 2009; Tuckey et al., 2012).  

Cross-level interactions on strain and well-being.  Overall 17 studies had 

examined the moderating effects of workgroup psychosocial environment on well-

being/strain in a cross-level interaction design. One study was longitudinal, the 

remainder were cross-sectional.  

Group-average psychosocial environment as a moderator.  Traditionally, 

resources such as job control and social support are considered as moderators in 

individual-level stress studies. It is therefore not surprising that the majority of cross-

level interaction studies identified by the review used group-average resources as 

moderators. Approximately two-thirds found support for at least one hypothesised 

cross-level interaction involving group-average resources. The supportive studies all 

indicated buffering effects of group-average resources on the relationship between 

individual demands and strain (Bacharach & Bamberger, 2007; Bacharach et al., 

2008; Grandey, Foo, Groth, & Goodwin, 2012; Levecque, Roose, Vanroelen, & Van 

Rossem, 2014). However, other studies found no support for group-average resources 

as moderators between individual-level demands and strain (Griffith, 2002; Jex & 
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Bliese, 1999; Van Yperen & Snijders, 2000), or individual-level resources and strain 

(Rennesund & Saksvik, 2010; Sora et al., 2010).  

Two studies investigated three-way interactions with group-average resources, 

with inconsistent findings. Bliese and Castro (2000) found a significant three-way 

interaction between group-average organisational support, individual demands, and 

individual role clarity in the prediction of psychological strain, such that in groups 

with high organisational support, the relationship between demands and strain was 

moderated by role clarity, but not when group-average organisational support was 

low. This suggests that individual resources buffered the effect of demands on strain 

only when workgroup resources were also high. In contrast, results of Tucker et al. 

(2013) suggest that a match between individual and workgroup resources provides a 

buffering effect. Specifically, Tucker et al. found that when both group-average 

collective efficacy and individual job control were high, the effect of job demands on 

anxiety was buffered. Similarly, when both group-average collective efficacy and 

individual job control were low, the effect of job demands on anxiety was buffered. 

However in conditions where group-average collective efficacy was high, but 

individual job control was low, or vice versa, the effect of individual job demands on 

anxiety remained unaffected. 

A smaller number of studies examined the moderating effect of group-average 

demands on well-being. Of the studies identified, two supported group-average 

demands as a moderating variable (Hammer et al., 2004; Tucker et al., 2005). In both 

cases the form of the interaction supported the proposition that a workgroup 

environment high in demands exacerbated individual-level demands-strain 

relationships. For example, Tucker et al. found that group-average hours worked and 

group-average interpersonal conflict moderated between individual workload and 
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depression, such that the relationship between individual demands and depression was 

stronger when group-average hours worked, or group-average interpersonal conflict, 

were high. However, it is worth noting that a range of other cross-level interactions 

involving group-average demands hypothesised by Tucker et al. were not significant. 

Likewise, other studies did not find support for hypothesised moderating effects of 

group-average demands (Diefendorff et al., 2011; Rennesund & Saksvik, 2010; Van 

Yperen & Snijders, 2000).  

Group-deviation in psychosocial environment as a moderator.  Only one study 

was identified that examined the moderating effect of within-group deviation. Bliese 

and Britt (2001) found that group-deviation in leadership moderated between 

individual work stressors and depression, such that the relationship between work 

stressors and depression was weaker in individuals from groups with low group-

deviation in leadership. Thus, high agreement regarding leadership within the group 

had a buffering effect. 

Other group-level measures as moderators.  Two studies used measures of 

group-level predictors other than aggregated individual-level data to test cross-level 

interaction hypotheses. Tuckey et al. (2012) found a three-way interaction between 

group-level empowering leadership (as rated by leaders), individual cognitive 

demands, and individual cognitive resources on work engagement. The positive effect 

of group-level empowering leadership on work engagement was strongest when both 

cognitive demands and resources were high. However Cole et al. (2009) did not find 

support for cross-level interactions of group-level workload on strain. 

Group-level interactions on strain and well-being.  Four studies examined 

group-level interactions between demands and resources. Two supported group-

average resources as moderators between group-average demands and strain (Dollard, 
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Osborne, & Manning, 2013; Hammer et al., 2004). While Hammer et al. found a 

buffering effect of group resources, Dollard et al. (2013) found a more extreme 

pattern of moderation, in that when group-level resources were high, group-level 

demands had a negative effect on distress. However studies by both Van Yperen and 

Snijders (2000) and de Jonge et al. (1999) did not find support for group-level 

interactions between job demands and control/autonomy on strain. 

Effects of workgroup psychosocial environment on individual-level 

organisational outcomes.  Overall, 32 studies were identified that examined the 

influence of workgroup psychosocial environment on organisational outcomes. 

Sixteen of these studies also examined strain/well-being outcomes (already 

discussed). As discussed in Chapter 2, the use of both strain/well-being and 

organisational dependent measures is consistent with both the current research model, 

and prominent occupational stress models.  

Twenty of the 32 studies investigated both contextual or direct effects and 

moderation hypotheses; eight investigated contextual or direct effects hypotheses 

only, three investigated cross-level moderation hypotheses only, and one study 

investigated group-level moderation hypotheses only. Three studies used longitudinal 

designs, the remainder were cross-sectional.  

Contextual effects on organisational outcomes.  In total, 15 studies examined 

contextual effects of psychosocial environment on organisational outcomes. Twelve 

of these (80%) found support for at least one hypothesised contextual effect. 

Compared to studies already reviewed investigating contextual effects on well-being, 

where approximately half the studies did not find significant effects, this suggests that 
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workgroup psychosocial environment may have stronger contextual effects on 

organisational outcomes compared to strain and well-being outcomes.   

The most frequently-investigated organisational outcome in contextual studies 

was job satisfaction, with 8 of the 15 studies having investigated this outcome. The 

majority of these studies found support for at least one hypothesised contextual effect, 

and all these significant effects were in the expected directions (i.e., congruent with 

individual-level relationships). There was stronger support for contextual effects of 

group-average job demands on job satisfaction (Diefendorff et al., 2011; Griffin, 

2001; Silla & Gamero, 2014; Tucker et al., 2005) compared with group-average 

resources (Cambré, Kippers, van Veldhoven, & De Witte, 2012; Schyns, van 

Veldhoven, & Wood, 2009). However, group-average demands were also more likely 

to have nonsignificant contextual effects on job satisfaction compared with group-

average resources (Cambré et al., 2012; de Jonge et al., 1999; Tucker et al., 2005). 

Thus group-average demands were more likely than group-average resources to 

produce significant contextual effects on job satisfaction, but also more likely to 

produce nonsignificant contextual effects. In contrast, group-average resources were 

more likely to have significant contextual effects on organisational commitment 

(Clausen & Borg, 2010b; Schyns & Van Veldhoven, 2010; Van Vianen, De Pater, 

Bechtoldt, & Evers, 2011), while group-average demands more frequently had 

nonsignificant contextual effects on commitment (Clausen & Borg, 2010b; Tucker et 

al., 2005; Van Vianen et al., 2011).  

For other organisational outcomes, there was weaker evidence of significant 

contextual effects. For example, two of the three studies investigating turnover 

intentions (Sora et al., 2010; Tucker et al., 2005) did not find support for hypothesised 

contextual effects; only Griffin’s (2010) study found a significant contextual effect of 
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incivility on turnover intentions. De Jonge et al. (1999) found a significant contextual 

effect of job demands on work motivation, however Tummers et al. (2003) did not 

find significant contextual effects of autonomy, social support, workload, decision 

authority, uncertainty, or complexity on work motivation. Neither job demands or job 

control (Van Yperen & Snijders, 2000), nor time pressure (Silla & Gamero, 2014), 

had significant contextual effects on sickness absence/sick days off work. 

Surprisingly, no studies were identified that had examined contextual effects on 

performance.  

Two military studies, Griffith (2002) and Tucker et al. (2005), investigated a 

range of organisational outcomes relevant to military samples but not investigated in 

other studies. These included identification, disintegration, and combat readiness 

(Griffith, 2002), and morale, physical fitness, and job engagement (Tucker et al., 

2005). Tucker et al. found support for only the contextual effects of group-average 

work hours on job engagement, and this was consistent with the individual-level 

relationship. Other hypothesised contextual effects of demands on morale and 

physical fitness were not significant. Griffith, however, found a range of significant 

contextual effects, although these were not always in the expected directions. As 

expected, group-average leader support (task and emotional) had significant positive 

effects on identification, and significant negative effects on disintegration, over 

individual perceptions of leader support. However group-average colleague support 

had significant positive effect on disintegration, in contrast to the negative individual-

level relationship. Likewise, group-average leader support and colleague support were 

both negatively related to individual combat readiness, over the positive individual-

level relationship. Group-average leader emotional support had an unexpected 
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negative effect on group combat readiness, while group-average colleague task 

support had an expected positive effect on group combat readiness.  

Direct effects on organisational outcomes.  Overall 15 studies examined 

direct effects of workgroup psychosocial environment on organisational outcomes.  

Direct effects of group-average psychosocial environment.  Nine studies 

examined direct effects on organisational outcomes, and all found support for at least 

one hypothesised direct effect. However, very few direct effects of group demands on 

organisational outcomes were investigated. For both job satisfaction and 

organisational commitment, support was found for direct effects of a range of group-

average resources such as group-average collective efficacy (Jex & Bliese, 1999; 

Tucker et al., 2013), group-average transformational leadership (Korek, Felfe, & 

Zaepernick-Rothe, 2010; Nielsen & Daniels, 2012), group-average cohesion and 

group-average equal opportunity climate (Walsh et al., 2010), group-average frontline 

supervisor support and group-average midlevel supervisor support (Thomas, Bliese, 

& Jex, 2005), and group-average empowering leadership (Chen, Sharma, Edinger, 

Shapiro, & Farh, 2011). Group-average relationship conflict was the only demand 

found to have direct effects (Chen et al., 2011). 

Three studies found support for direct effects of group-average resources on 

individual performance, including group-average social work characteristics and 

group-average collective efficacy (Hsieh, Chen, Lee, & Kao, 2012), group-average 

organisational support (van Emmerik, 2008), and group-average empowering 

leadership (Chen et al., 2011). Similarly, Chen et al. found that group-average 

empowering leadership and group-average relationship conflict had significant direct 

effects on turnover intentions, but Nielsen and Daniels (2012) did not find evidence 

for direct effects of group-average transformational leadership on turnover intentions. 



82 

Chen et al. found evidence that the direct effects were mediated by psychological 

empowerment and/or affective commitment, however other studies did not test 

potential mediated pathways.  

Direct effects of group-deviation in psychosocial environment.  As previously 

discussed, no studies were identified that examined the effects of group-deviation in 

psychosocial environment on well-being. In contrast, five studies examined direct 

effects of group-deviation in the psychosocial environment on organisational 

outcomes. However four of these five studies examined group-deviation in leadership. 

Thus, the scope of this existing literature is very narrow. In reviewing these studies, 

mixed results were found regarding the direction of group-deviation on outcomes. As 

expected, two studies found that lower group-deviation in leadership (i.e., higher 

agreement) was associated with higher organisational commitment (Korek et al., 

2010; Sanders, Geurts, & van Riemsdijk, 2011). In contrast, Schyns et al. (2009) 

found that high group-deviation (i.e., low agreement) in leadership support had a 

direct positive effect on job satisfaction. This is contrary to the direction expected by 

the prevailing literature on group consensus. In a subsequent study, Schyns and Van 

Veldhoven (2010) again found that group-deviation in leadership support had a direct 

positive (rather than the expected negative) effect on organisational commitment. 

Schyns and Van Veldhoven argued that this was suppression effect.  

The only study identified to examine group-deviation in aspects of the 

environment other than leadership was that of Sora and colleagues (Sora, De Cuyper, 

Caballer, Peiró, & De Witte, 2013), who examined group-deviation in job insecurity. 

This study found that low group-deviation (i.e., high agreement) in job insecurity had 

significant direct negative effects on job satisfaction, organisational commitment, 

work involvement, and organisational trust. Thus, in this case, a psychosocial 
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environment high in agreement resulted in negative outcomes. This study is 

important, as it suggests that within-group agreement may not be universally 

beneficial as frequently implied in the prevailing group consensus literature.  

Direct effects of other group-level measures.  Two studies used manager 

ratings of group-level environment, rather than aggregating individual-level data. 

These studies found that supervisor ratings of organisational job demands and job 

control predicted short- and long-term sickness absence (Roelen, Weites, Koopmans, 

van der Klink, & Groothoff, 2008), and manager ratings of group-level staff stability 

was positively associated with job satisfaction (Havig, Skogstad, Veenstra, & 

Romøren, 2011). 

Cross-level interactions on organisational outcomes.  Overall 17 studies 

examined the moderating effects of workgroup psychosocial environment on 

organisational outcomes. This is the same as the number of studies identified that 

examined cross-level interactions on strain and well-being.  

Group-average psychosocial environment as a moderator.  Overall, 12 studies 

investigated cross-level interaction hypotheses involving group-average measures of 

the psychosocial environment on organisational outcomes, and 75% had at least one 

significant effect. In the majority of these studies cross-level interactions 

demonstrated the classic buffer effect. However in four studies at least one significant 

cross-level interaction demonstrated a different/novel pattern of moderation. The 

following discussion is focused more on those interactions that demonstrated 

novel/unexpected forms, rather than those that took established patterns. In addition, 

though this discussion primarily focuses on significant interactions, in most studies 

only a proportion of the cross-level interactions tested were statistically significant.  
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As expected by the buffer hypothesis, group-average resources buffered the 

effects of individual demands on organisational outcomes, but also enhanced the 

effects of individual resources on organisational outcomes. Examples of both these 

patterns of moderation are seen in Jex and Bliese (1999), who found that the effect of 

individual work overload on job satisfaction was moderated by group-average 

collective efficacy, such that high group-average collective efficacy buffered the 

negative overload-satisfaction relationship. Further, group-average collective efficacy 

enhanced the positive task significance-commitment relationship. Other examples of 

buffering effects of group-average resources included findings that high group-

average job control buffered the positive effect of individual job demands on sickness 

absence (Van Yperen & Snijders, 2000), high group-average organisational justice 

buffered the positive effect of individual job insecurity on turnover intentions, and 

negative effect on job satisfaction (Sora et al., 2010), and high group-average middle 

manager support buffered the negative effect of individual interpersonal conflict on 

continuance commitment (Thomas et al., 2005). In an example of an exacerbating 

effect, Wallace and colleagues (Wallace, Edwards, Arnold, Frazier, & Finch, 2009) 

found that high group-average organisational support enhanced the positive effect of 

challenge stressors on performance. 

Regarding the potential moderating effects of group-average demands, Tucker 

et al. (2005) found a range of significant cross-level moderation effects: group-

average hours worked and group-average work predictability moderated the 

relationship between individual workload and morale; group-average work 

predictability moderated between individual workload and affective commitment; 

group-average hours worked, group-average work family conflict, and group-average 

interpersonal conflict moderated between individual work family conflict and 
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affective commitment; and group-average hours worked and group-average 

interpersonal conflict moderated between individual workload and depression. The 

pattern of all of these interactions was that group-average stressors/demands 

exacerbated the effects of individual stressors/demands on organisational outcome 

variables. Given the range of significant moderating effects found by Tucker et al., it 

is perhaps surprising that other multilevel studies have not further investigated the 

potential moderating effects of group-average demands on organisational outcomes. 

As already noted, four studies were identified that found at least one 

significant interaction with a different or novel pattern of cross-level moderating 

effects. Griffin (2010) found that group-average incivility moderated the effect of 

individuals’ perceived incivility on intent to remain, such that the negative effect of 

individual perceived incivility on intention to remain was stronger when group-

average incivility was low. Similarly, Tucker et al. (2005) found that the negative 

effect of individual workload on morale was stronger in groups with low shared 

workload, and weaker in groups with high shared workload. Van Emmerik (2008) 

found that the positive relationship between individual support and individual 

performance was stronger when group-average organisational support was low. 

Similarly, the positive relationship between individual support and perceived team 

performance was stronger when group-average organisational support was low. Thus, 

high group-average organisational support did not enhance the individual support-

performance relationship as expected. Van Emmerik’s explanation for this finding 

was that in work environments with low group-average organisational support, 

individual support had greater scope to influence individual performance. Also 

demonstrating unexpected moderating effects, Tucker et al. (2013) found a significant 

three-way interaction between group-average collective efficacy, individual job 



86 

demands, and individual job control on job satisfaction. Results indicated when 

individual job control was low, high group-average collective efficacy exacerbated 

rather than buffered the effect of individual job demands on job satisfaction.  

Finally, three studies did not find support for any hypothesised cross-level 

interactions. Griffith (2002) found that group-average leader support and group-

average colleague support did not moderate between individual time pressure and any 

of identification, disintegration, individual combat readiness, or group combat 

readiness; Hsieh et al. (2012) found that neither group-average collective efficacy, nor 

group-average social work characteristics, moderated the effect of individual self-

efficacy on individual performance; and Diefendorff et al. (2011) found the effect of 

dispositional affect on job satisfaction was not moderated by group-average emotional 

display rules. Many of the other studies already discussed also found that at least 

some of the hypothesised cross-level interactions were not supported. 

Group-deviation in psychosocial environment as a moderator.  Four studies 

examined the moderating effects of group-deviation in psychosocial environment on 

organisational outcomes. Some of these significant cross-level interactions indicated 

beneficial buffering and enhancing effects of low group-deviation (i.e., high 

agreement) in psychosocial environment on organisational outcomes (Bliese & Britt, 

2001; Sanders et al., 2011). For example, Bliese and Britt (2001) found that group-

deviation in leadership moderated between individual work stressors and morale, such 

that the relationship between stressors and morale was weaker when group-deviation 

in leadership was low (i.e., agreement was high). Thus, high agreement regarding 

leadership within the group had a buffering effect on individual stressor-outcomes 

relationships.  
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Other studies found different—and at times complex—patterns of cross-level 

interactions regarding group-deviation in the psychosocial environment. For example, 

Van Vianen et al. (2011) found that when group-deviation in social climate was high 

(i.e., low agreement), the positive effect of individual perceptions of the social climate 

on organisational commitment was stronger than when group-deviation was low (i.e., 

high agreement). Thus, in this case, low within-group agreement about the quality of 

the workgroup environment resulted in a stronger individual resource-commitment 

relationship. Similarly, Cole and Bedeian (2007) unexpectedly found that the negative 

effect of individual emotional exhaustion on organisational commitment was stronger 

for groups with low group-deviation (i.e., high agreement) in transformational 

leadership. However, this result is qualified by the pattern of the interaction, which 

indicated that the organisational commitment of employees with low emotional 

exhaustion was higher when group-deviation in transformational leadership was low, 

than when group-deviation in transformational leadership was high.  

Other group-level measures as moderators.  Only one study was identified 

that investigated cross-level interactions on organisational outcomes using other 

ratings of the group-level psychosocial environment. Havig et al. (2011) found that 

manager-rated group-level staff stability moderated the positive effect of individual 

perceptions of task-oriented leadership style on job satisfaction, such that the 

association between leadership style and job satisfaction was stronger when group-

level stability was low.  

Group-level interactions on organisational outcomes.  Overall, eight studies 

hypothesised group-level interactions between aspects of the psychosocial 

environment on organisational outcomes. Three investigated group-level interactions 

between group-average and group-deviation in psychosocial environment. For 
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example, Sora et al. (2013) found the negative effect of group-average job insecurity 

on job satisfaction and organisational commitment was stronger when group-

deviation in job insecurity was low (i.e., high agreement), and weaker when group-

deviation was high (i.e., low agreement). Thus contrary to expectations, low group-

deviation in job insecurity produced adverse outcomes. As discussed by the authors, 

this is contrary to the prevailing literature that high within-group consensus has a 

positive effect on individual well-being. Therefore high consensus about negative 

work environments may have adverse effects on organisational outcomes. Van 

Vianen et al. (2011) found a significant three-way interaction between individual 

social climate perceptions, group-average social climate, and group-deviation in 

social climate on organisational commitment. When both group-average social 

climate was high and group-deviation in social climate was low (i.e., uniformly 

“positive” group environment), individual perceptions of the social climate did not 

impact on organisational commitment. However, when either group-average was low 

and/or group-deviation was high (i.e., “negative” group environment), individual 

perceptions of social climate had a significant effect on organisational commitment. 

Thus, the relationship between individual social climate and commitment was 

stronger when the workgroup social climate was negative.  

Of the remaining five studies, three found evidence for significant group-level 

interaction effects, and two did not (Griffin, 2010; Van Yperen & Snijders, 2000). 

These three studies found slightly different patterns of interaction, however all 

confirmed that workgroup environments high in resources or low in demands (i.e., 

positive workgroup environments) had beneficial effects. De Jonge et al. (1999) found 

that high group-average resources buffered the negative effect of group-average 

demands on job satisfaction, while Dollard et al. (2013) found that high group-level 
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resources strengthened the positive effect of group-level demands on morale. Chen et 

al. (2011) found that low group-average relationship conflict strengthened the positive 

effect of group-average leadership on affective commitment.  

Discussion of literature review findings.  The present literature review 

summarised a subset of the published multilevel occupational stress literature. 

Although this body of literature is comparatively small, the review nonetheless 

delivered insights that can help guide the design of future multilevel occupational 

stress studies, and clarified the strength of support for the multilevel relationships 

proposed in the present research model (Figure 3.1).  

 Before continuing this discussion, it should be noted that the review identified 

that a wide range of hypotheses have been examined—too many to be included in any 

one study or thesis. These hypotheses pertained to numerous combinations of three-

way cross-level interactions, interactions between group-level predictors, cross-level 

mediation, mediated moderation, and moderated mediation. However, the review also 

revealed that evidence regarding foundation questions about the influence of the 

workgroup environment on well-being was either entirely missing (e.g., direct effects 

of group-deviation in psychosocial environment on well-being) or extremely limited 

(e.g., narrow range of predictor and/or outcome variables investigated, few 

longitudinal analyses). This may be because many of the multilevel studies reviewed 

did not seek to systematically extend existing research models. Thus, the present 

research provides an opportunity to address some of these foundation questions. 

Contextual effects.  The present review found evidence for contextual effects 

of psychosocial environment on both well-being and organisational outcomes. This 

reinforced the propositions set forth in the current research model that psychosocial 

environment will have significant contextual effects on both well-being/strain and 
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organisational outcomes, over individual perceptions of the psychosocial 

environment. Although some unexpected contextual results were identified in the 

review, where group-level effects were different from the corresponding individual-

level effects, the majority of studies supported the expectation that individual-level 

and group-level effects would exhibit congruent effects. Thus, it was expected that 

contextual results obtained in the present program of research would likewise be 

congruent across levels of analysis.  

Several comments regarding the contextual effects reported in the review must 

be noted. First, Griffin (2001) observed that the contextual effects of job demands 

were only evident after individual neuroticism and extraversion were included as 

predictors. Presumably, the inclusion of additional individual-level predictors 

lessened the variance explained by individual-level job demands, and thus the effects 

of group-average job demands became significant. Given the prominence of 

neuroticism in the occupational stress literature, it is remarkable that Griffin’s study 

was the only one reviewed here that included neuroticism as an individual-level 

predictor. This finding highlights the possibility that other nonsignificant contextual 

effects may have become significant had neuroticism and/or extraversion been 

included in analyses. In the present research, neuroticism is included in the research 

model.  

Second, the significant contextual effect reported by Diefendorff et al. (2011) 

was found in subsequent analyses to be mediated by other individual-level predictors. 

Diefendorff et al. is the only study reviewed here to examine mediation of contextual 

predictors. However, the current research does not test potential mediated effects. 

Third, the method of centring used in the contextual studies was not always noted by 

authors. Grand mean centring of individual-level predictors is necessary in contextual 
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studies to provide accurate estimates of the corresponding group-level predictors 

(Enders & Tofighi, 2007). Therefore, it is possible that some of the significant or 

nonsignificant results reported in the review may have been incorrect. 

Finally, with regard to predictors and outcomes, the review identified that 

some variables have been studied more frequently in contextual studies (e.g., self-

efficacy, collective efficacy, job satisfaction) than have others (e.g., performance). 

The lack of studies investigating performance, in particular, is somewhat surprising 

given the link between employee well-being and performance in the wider individual-

level occupational health literature reviewed in Chapter 2. Thus, the current research 

model addresses gaps in the existing multilevel occupational stress literature by 

examining the contextual effects of psychosocial environment on performance.  

Direct effects.  The present review showed that group-deviation in 

psychosocial environment had been rarely studied as a predictor of individual well-

being. As such, the present research contributed to this limited body of research by 

examining the direct effects of group-deviation in psychosocial environment on both 

well-being/strain and organisational outcomes. In addition, this research expanded the 

narrow scope of existing group-deviation predictors from leadership and leadership-

related concepts, to examine the potential effects of group-deviation in other aspects 

of the psychosocial environment, such as job control, job demands, and support. Thus, 

the present research examined the direct effects of group-deviation in a range of 

psychosocial characteristics, on both well-being and organisational outcomes. The 

expected effects of group-deviation in psychosocial environment on outcomes is 

complicated by the absence of occupational stress theory pertaining to such effects, 

the small number of studies identified in this review, their inconsistent results, and the 

focus on deviation in leadership as a predictor. However, based on the principle that 
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high group-deviation is in itself potentially stressful (Bliese & Halverson, 1996), it 

was expected that low group-deviation in the psychosocial environment (i.e., high 

agreement) should have beneficial effects on outcomes.  

Cross-level interactions.  As established in Chapter 2, moderating effects of 

the workgroup psychosocial environment are an integral component of the present 

research model. Thus, investigation of cross-level interactions forms an integral part 

of the current research. Regarding the expected pattern of cross-level interactions, the 

moderating effects of group-average psychosocial environment are first considered. 

The significant cross-level interactions identified in this review largely supported the 

view that group-average resources buffer the detrimental effects of individual 

demands on outcomes, and enhance the beneficial effects of individual resources on 

outcomes. Likewise, there was evidence that group-average demands exacerbate the 

detrimental effects of individual demands on outcomes. This further suggests that, in 

the current research, group-average demands will weaken the beneficial effects of 

individual resources on well-being. Thus, this was the pattern of cross-level 

interactions expected to be found in the current research.  

Regarding moderating effects of group-deviation in the psychosocial 

environment, however, the number of studies reviewed was small, and results were 

mixed. As such it was expected that as for direct effects, low group-deviation in the 

psychosocial environment (i.e., high agreement) should act as a resource, buffering 

the detrimental effects of demands and enhancing the beneficial effects of resources. 

Finally, some studies identified in the review examined cross-level interactions 

between corresponding predictors, such as individual-level demands and group-level 

demands (e.g., Tucker et al., 2005; Van Vianen et al., 2011). Others examined cross-

level interactions only between differing predictors, such as individual-level demands 
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and group-level resources (Bliese & Britt, 2001). In the current research, both 

corresponding and non-corresponding cross-level interactions were examined.  

Comments are necessary regarding interpretation of significant cross-level 

interactions in multilevel studies. The simple slopes of interactions were generally 

described, but few studies took the additional step of discussing results that might 

qualify interpretation of those slopes. For example, simple slopes reported by Cole 

and Bedeian (2007) indicate that the negative effect of emotional exhaustion on 

organisational commitment was stronger when group-deviation in transformational 

leadership is low (i.e., high agreement). On face value, this seems to suggest that high 

agreement about transformational leadership is having perversely detrimental effects 

on individual organisational commitment. However, this result is qualified by the 

authors’ subsequent discussion of the plot of the interaction, which actually indicates 

that individual organisational commitment was higher when group-deviation in 

transformational leadership was low (i.e., high agreement). Thus, it is argued that a 

complete understanding of the nature of cross-level interactions requires discussion of 

both simple slopes, and the resulting plot of the interaction. This was the approach 

taken in this thesis. 

Design and measurement.  The present review demonstrated that the majority 

of multilevel occupational stress studies have been cross-sectional in design. 

Longitudinal studies have been notably absent in research examining the contextual 

effects of psychosocial environment on well-being/strain outcomes, cross-level 

interactions predicting well-being/strain, and effects of group-deviation in 

psychosocial environment on outcomes. The present thesis first examined a cross-

sectional model, before proceeding to test longitudinal hypotheses. Although it is 

noted that longitudinal studies do not always confirm cross-sectional findings, no 
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conclusions were able to be drawn from the few longitudinal studies identified in the 

review. Thus, the longitudinal aspects of this thesis are largely exploratory.  

Regarding measurement of workgroup psychosocial environment, it was noted 

that aggregation of individual-level data to form group constructs was used in the 

majority of studies. Due to practical reasons discussed in more details in the next 

chapter, it was not feasible to incorporate objective or other-rated measures into the 

present research.  

Neuroticism.  As discussed in Chapter 2, neuroticism is conceptualised as an 

individual difference variable in the current research model, and research has 

established direct effects of neuroticism on outcomes. However, discussion of 

neuroticism was virtually absent from the multilevel stress literature reviewed in this 

chapter. This is particularly interesting given the body of emerging research 

concerning the development of shared affect in workgroups, also known as group 

affective tone (Collins, Lawrence, Troth, & Jordan, 2013; George, 1990; George & 

James, 1993; Sy, Côté, & Saavedra, 2005; Walter & Bruch, 2008). For example, 

research has shown that negative group affective tone is linked to conflict, prosocial 

behaviours, and performance (Collins et al., 2013). Similar to the multilevel research 

reviewed here which indicated a lack of studies investigating group-deviation in the 

psychosocial environment, the consequences of deviation in group affective tone have 

not been investigated (Collins et al., 2013). Thus, for the present research, the 

research model was extended to include neuroticism as a potential multilevel 

predictor, via measurement of group-average, and group-deviation, neuroticism. 
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Summary of Chapter 

In this chapter, reasons for adopting a multilevel approach to occupational 

stress research were discussed, and types of multilevel models relevant to the present 

thesis (e.g., contextual models, direct effects, and cross-level interactions) were 

introduced. The existing multilevel occupational stress research was reviewed and 

discussed, illustrating how the present research contributes to this literature. In the 

following chapter, the research methods employed in the current thesis are described 

and discussed. 
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CHAPTER 4: 

Research Methods 

 

Chapter Overview 

This chapter presents details of the survey-based research methods that are 

used in the current research. The chapter primarily focuses on the methods used in the 

cross-sectional (Study 1) and longitudinal (Study 2) investigations of the impact of 

workgroup psychosocial environment on employee well-being and organisational 

outcomes. However it also includes discussion of the survey-based methods used in 

the quasi-experimental evaluation of an organisational intervention (Study 3). Further 

discussion of the intervention itself and other related methods are discussed in 

Chapter 7. First, a brief review of the relevant research literature is presented, 

including discussion of survey-based research and research design, along with the 

recognised limitations of these methods. The context of the present research is 

introduced, along with details of the participants and procedures, research measures, 

data preparation, and analysis strategy. This chapter then directly leads to Chapter 5, 

detailing the hypotheses and results of Study 1. 

 

Survey-Based Research 

This current program of research involves cross-sectional (Study 1) and 

longitudinal (Study 2) examination of the impact of the workgroup psychosocial 

environment on employee well-being and organisational outcomes, followed by 

quasi-experimental evaluation of an organisational intervention (Study 3). All three of 

these studies relied on self-reported questionnaire data for analyses, whether model 

testing (Study 1 and 2) or evaluation (Study 3). Exclusive use of self-report data in 
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organisational research has been criticised (Crampton & Wagner, 1994; Podsakoff, 

MacKenzie, & Podsakoff, 2012; Podsakoff & Organ, 1986; Spector, 1994). 

Alternatives to the use of self-report data include the use of other-ratings (e.g., 

supervisor ratings of performance) or objective measures (e.g., measuring 

performance by number of tasks completed in a month). However, previous research 

has shown that other-ratings are also subject to inaccuracy and biases (Fleenor, 

Smither, Atwater, Braddy, & Sturm, 2010), and so the choice between other versus 

self-ratings should be made with consideration of the research questions and 

constructs being measured as to whether self or other insight would be more valuable 

(Vazire, 2010). 

In the present research, the use of self-report questionnaire data was both 

practically necessary and methodologically appropriate. The planned multilevel 

analyses require a large number of individuals nested within a large number of 

workgroups, ideally over 200 workgroups with a minimum of three to five employees 

(LaHuis & Ferguson, 2009). Accordingly the whole sample organisation was 

surveyed rather than a smaller subsample of representative employees. The large scale 

of this research (as detailed in the Method section of this chapter) necessitated the use 

of online questionnaires to reduce costs and improve the timeliness of data analysis 

and organisational feedback. In terms of methodological appropriateness, when 

measuring variables associated with unobservable internal states such as neuroticism, 

self-reports outperform other-ratings (Vazire, 2010). Self- and other-ratings of 

leadership are highly correlated (Vazire, 2010), and self-reported well-being is highly 

correlated with well-being reported by close acquaintances, clinicians, and observed 

behaviours (Nave, Sherman, & Funder, 2008). Thus, the use of self-reports in the 

studies reported here was methodologically appropriate given the research measures. 
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This conclusion is further supported when it is acknowledged that occupational stress 

research is concerned with individuals’ perceptions/appraisals of, and reactions to, the 

work environment. Thus, in many respects it is irrelevant if another individual 

perceives the employees’ psychosocial environment to be positive, if employees 

themselves perceive the work environment to be negative, even though incongruence 

in self- and other-ratings of such environments may in itself be an interesting area of 

future research.  

One area where other-ratings or objective measures would have been 

preferable to self-reports was in measurement of the organisational outcomes of 

interest, namely turnover and performance. The opportunity to use other-ratings of 

performance or objective measures of turnover or performance in the present research 

was limited in two ways. First, the very low rate of turnover in the sample 

organisation (under 3% per year), coupled with the inability to distinguish between 

voluntary turnover, age retirement, and medical retirements/separations, made it 

impossible to reliably model the available objective data on turnover. Second, the 

large scale of the research made it impractical to obtain supervisor ratings of work 

performance. For privacy and other reasons, linking survey responses to official 

organisational records of employees’ performance ratings was not possible, nor was it 

possible to use alternative objective measures of performance such as crime statistics. 

The use of objective measures such as crime rates or arrest rates has been discouraged 

by police researchers, owing to confounding factors between different geographic 

areas such as differences in the number of police resources allocated, differences in 

the nature of preventative or targeted police activities, and differences in the severity 

and frequency of different types of crime (e.g., traffic offences, drug offences, 

homicides; Dollard et al., 2013). Sophisticated modelling is required to use such 
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objective measures reliably, and these models require data on a wide variety of social 

factors including unemployment rates, population density, neighbourhood age 

composition, and average weekly income that vary between geographic regions 

(Dollard et al., 2013). Such modelling was both outside the scope of and largely 

irrelevant to the present research, and thus self-reported turnover intentions and work 

performance were used. The measures chosen are discussed in detail in the Measures 

section of this chapter.   

Potential systematic biases in nonresponse.  In any organisational survey, 

participation is generally well below 100%, with previous research suggesting that the 

average response rate in organisational surveys is 36% (Baruch & Holtom, 2008). 

Researchers have attempted to profile the characteristics of nonresponders to 

organisational surveys to determine potential systematic biases between responders 

and nonresponders (e.g., Barr, Spitzmuller, & Stuebing, 2008; Rogelberg et al., 2003). 

This research has found that deliberate/active nonresponse to organisational surveys is 

relatively uncommon (15% of employees or less), though deliberate nonresponders 

have been found to have less positive perceptions of the organisation (Rogelberg et 

al., 2003). Responders and nonresponders do not significantly differ in their turnover 

intentions (Rogelberg et al., 2003), role conflict or role ambiguity (Barr et al., 2008). 

However, responders have been found to be significantly more conscientious than 

nonresponders (Rogelberg et al., 2003); and employees with high role overload are 

significantly less likely to respond to organisational surveys than employees who 

reported low role overload (Barr et al., 2008). Thus, it is possible in any 

organisational sample, including the present, that respondents may be more 

conscientious and have lower role overload than their colleagues, and that employees 
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who have deliberately not responded to the survey may be more dissatisfied with the 

organisation.  

Recently, researchers have considered multilevel issues in nonresponse biases. 

For example, Taris and Schreurs (2007) compared response rates of employees from 

96 organisations, and found that employees from organisations with higher response 

rates reported significantly higher coworker support and job satisfaction, and 

significantly lower health complaints and turnover intentions, compared to employees 

from organisations with low response rates. Similarly, Fauth, Hattrup, Mueller, and 

Roberts (2013) found that workgroups with higher shared job satisfaction had higher 

group-level response rates, while Hirschfeld, Cole, Bernerth, and Rizzuto (2013) 

found that shared mental efficacy among workgroup members predicted higher group-

level response rates. In addition to links between group response rates and employee 

attitudes, dispersion measures of group-level constructs (e.g., standard deviations, 

group-deviation) are rendered particularly unreliable by group-level missing data 

(Hirschfeld et al., 2013; Stanley et al., 2011). Collectively these results indicate that 

shared workgroup characteristics can influence survey response or nonresponse, and 

that nonresponse can also influence the reliability of group-level measures created 

from individual-level data. It is possible that employees from “happier” workgroups 

may therefore be more likely to respond to the research. Consequently, 

recommendations of Hirschfeld et al. were adopted for this research, including use of 

identified surveys, provision of information about group-level response rates, use of 

all available group-level data in analyses, and use of modern missing data techniques 

in multilevel analyses.   

Representativeness of participants to sample population.  Even though 

high response rates are generally preferable to low response rates, a high response rate 
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does not guarantee that the sample is representative of the target population (Taris, 

2000). For this reason, Taris recommends that researchers compare the demographic 

profile of their sample with the target population using data available in the public 

domain (e.g., Census data). However even when sample and target populations are 

compared and found to be similar, Taris argues that the sample still cannot be stated 

to be representative of the target population, as the two may differ systematically on 

other variables that cannot be compared (e.g., attitudes, experiences). At best, the 

sample can be said not to be biased with regard to the variables that were able to be 

compared (e.g., gender, age). Demographic comparisons between the sample and 

target populations are not often explicitly addressed in published cross-sectional or 

longitudinal organisational research, although some examples do exist. For example, 

Sonnentag and Zijlstra (2006) compared the demographic characteristics of their 

sample to data from the Netherlands’ Census; Garst, Frese, and Molenaar (2000) 

compared their sample to the target population on variables such as age and gender; 

and Chrisopoulos, Dollard, Winefield, and Dormann (2010) compared the rank and 

gender distribution of their police sample to data available from a government report 

on the composition of Australia’s police workforce. Following these examples, the 

rank and gender distribution of respondents in Study 1 and 2 are compared to 

available information on the sample population.  

 

Research Design 

Different types of multilevel research designs were introduced in Chapter 3, 

including contextual effects, direct effects, and cross-level moderation. Broader 

discussion of issues with cross-sectional and longitudinal designs, and how they are 

accounted for in the present research, are discussed below. 
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Cross-sectional designs.  Study 1 employed a cross-sectional design to 

examine the impact of workgroup psychosocial environment. One of the most 

frequently cited limitations of cross-sectional designs is that the collection of data at 

one time does not allow causal ordering of variables to be determined (Maxwell & 

Cole, 2007; Spector, 1994; Zapf, Dormann, & Frese, 1996). This is a limitation of all 

cross-sectional studies, whether they use self-report, other-ratings, or objective 

measures, individual-level or multilevel analyses, or observed or latent measurement 

of variables. In the present research, the limitations to causal inference of the cross-

sectional design employed in Study 1 are offset by the use of a longitudinal design in 

Study 2. It could be argued that the planned longitudinal design of Study 2 begs the 

question of why the cross-sectional Study 1 was conducted. Several reasons can be 

given, though only the two most prominent will be discussed here. First, multilevel 

occupational stress research is still developing, and most of the existing multilevel 

occupational health psychology literature is cross-sectional in nature. Thus there are 

insights still to be gained from additional cross-sectional multilevel studies, and the 

results of the present cross-sectional study can be more reliably compared to existing 

cross-sectional literature. Second in consideration of model building and parsimony, it 

is useful to compare cross-sectional and longitudinal findings. If the findings of cross-

sectional and longitudinal designs are congruent, then there can be greater confidence 

in the use of cross-sectional research. This is advantageous, as it means additional 

resources do not have to be expended on longitudinal studies. If however the cross-

sectional and longitudinal results are incongruent, then this gives insight into temporal 

aspects of the occupational stress process. Thus, conducting both cross-sectional and 

longitudinal studies, and comparing their results, allows stronger conclusions 
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regarding temporal relationships to be drawn than if only a longitudinal study was 

conducted.  

Common method bias.  Another frequently stated limitation of cross-sectional 

designs is common method bias. Briefly stated, common method bias refers to the 

assumption that the association between variables are altered, and usually inflated, in 

cross-sectional designs owing to the use of the same data collection method (e.g., self-

report questionnaires). Thus, common method bias puts into question the validity of 

conclusions drawn from cross-sectional research designs using exclusively self-report 

data or other single methods. To address the problem of common method bias, 

various a priori and post hoc solutions have been suggested, including the use of 

different data sources for independent and dependent variables (e.g., self-reported 

data for independent variables, objective data for dependent variables), collecting data 

at different times, and post hoc statistical remedies such as modelling a method factor 

(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003; Podsakoff et al., 2012). However, 

Conway and Lance (2010) raised concerns that solutions encouraged to resolve 

common method biases typically introduce additional problems. For example, post 

hoc statistical strategies can introduce additional biases, and so-called “objective” 

ratings can also be subject to biases and error (Conway & Lance, 2010). Others have 

argued that the risks of common method bias have been overstated to the point of 

“urban legend” (Spector, 2006). Recently, research has suggested that the amount of 

inflation in correlations due to common method is in fact offset by measurement error 

(Lance, Dawson, Birkelbach, & Hoffman, 2010), and that the presence of 

nonsignificant correlations between measures, or correlations close to zero, suggest 

that common method bias is not a threat to validity (Brannick, Chan, Conway, Lance, 

& Spector, 2010). Overall, this recent research suggests that the threats of common 
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method bias to the validity of cross-sectional research is not as extreme as indicated 

by earlier research. 

There is very limited literature examining the potential problem of common 

method bias in multilevel research. As illustrated in Chapter 3, most multilevel studies 

use aggregated individual-level data to create group-level measures, suggesting that 

common method variance may be an issue in multilevel studies. To date, the impact 

of common method bias in contextual analyses has not been explicitly examined, 

however recent research has examined common method bias in cross-level interaction 

models, indicating that common method deflates rather than inflates variance in these 

analyses (Lai, Li, & Leung, 2013).  

Longitudinal designs.  Study 2 uses a longitudinal design. Longitudinal 

research is typically defined as research where data is collected on two or more 

measurement occasions (Zapf et al., 1996). Some authors have suggested that research 

is not truly longitudinal unless three or more waves of data collected (e.g., Ployhart & 

Ward, 2011). In practical terms, longitudinal research typically places considerably 

more demands on participants and researchers than cross-sectional studies, so the 

number of waves of data, and the spacing (lag) between them, may often be dictated 

by factors such as resource availability (Taris, 2000). For example, in order to account 

for expected nonresponse in attrition in longitudinal research (in organisational 

studies, this is on average 65%), the required initial sample size increases 

considerably for each additional wave of data collection that is planned (Taris, 2000). 

Study 2 uses data from only two measurement occasions. The use of two as opposed 

to three waves of data collection was determined by external constraints imposed on 

the research. 
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Longitudinal studies can further be classified as retrospective or prospective 

(Taris, 2000). In retrospective studies, participants are surveyed once and asked to 

recall events, attitudes, or behaviours at two or more different points in time. 

Limitations regarding the ability of participants to accurately recall information 

previous make prospective designs, though more expensive and time consuming to 

conduct, preferable. In prospective panel studies, the same participants are surveyed at 

two or more points in time using the same survey instruments, which is the approach 

taken in Study 2.  

Time lags in longitudinal designs.  An important consideration when 

designing longitudinal studies is the length of time between waves of data collection, 

which may have a significant effect on results. Numerous studies have compared 

different time lags (e.g., Armon et al., 2010; de Lange et al., 2004; Dormann & Zapf, 

2002; Ford et al., 2014; Tucker et al., 2008). For example, a study by de Lange et al. 

comparing time lags of one, two, and three years in predicting relationships between 

work characteristics and well-being found more significant effects over a one year 

time lag. A similar study by Tucker et al. comparing lags of three and six months 

found support for reverse causation using a six month lag. Armon et al. compared lags 

of 18 months and 3 years and found work characteristics predicted depressive 

symptoms over both lags, but social support predicted depressive symptoms over the 

3 year lag only. This latter study seems to support the assertions of Dormann and Zapf 

that time lags of at least two years are necessary to observe some effects. De Lange 

and colleagues’ review of longitudinal studies suggested that shorter or longer lags 

may depend to some extent on the variables being measured (de Lange et al., 2003). 

For example, lagged effects of job control on employee strain/well-being were 

observed using time lags of up to five years, however most support for lagged effects 
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of social support and job demands principally occurred in studies using lags of one 

month to one year (de Lange et al., 2003). Thus from the available evidence, there is 

no clear consensus for an “ideal” lag to examine effects. There is no existing research 

that discusses ideal time lags in the context of multilevel relationships, although the 

issue of suitable time lags in multilevel research has been raised by other authors 

(e.g., Ancona, Goodman, Lawrence, & Tushman, 2001).  

While ideally time lags would be chosen on the basis of theory alone, some 

pragmatism regarding time lags is usually necessary in applied research. Gaining 

access to organisational research samples may come at the expense of organisational 

agendas and constraints, which may dictate the timing of surveys. In the case of the 

present research, the 18 month time lag was negotiated to work around major 

organisational events that would limit participation (e.g., school holidays, major 

public events), and to allow time for the intervention component of the research to be 

implemented. Thus, this 18 month time lag was predominantly chosen for practical 

rather than theoretical reasons. However, this lag is the same as that used in similar 

multilevel studies (e.g., Clausen & Borg, 2010b), and consistent with 

recommendations for time lags of up to three years in the individual-level literature 

(Ford et al., 2014). 

Nonresponse and attrition in longitudinal designs.  A further issue in 

longitudinal surveys is nonresponse, and Taris (2000) defines two types that are 

relevant to longitudinal studies—initial nonresponse and attrition. Taris defined 

initial nonresponse as occasions when the participant declines to participate in the 

initial wave of data collection, but chooses to participate in later waves. Attrition, in 

contrast, occurs when participants respond to the initial wave of data collection, but 

not subsequent waves. All types of nonresponse are problematic in longitudinal 
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research, as there may be systematic differences on the research variables between 

responders and nonresponders, representing a threat to the validity and 

generalisability of the research findings. The possibility that differences between 

responders and nonresponders might be systematic rather than random is referred to 

as selective nonresponse. Two methods for detecting selective nonresponse, in 

addition to those already discussed, are comparison of responders and nonresponders, 

and examination of patterns of nonresponse (Taris, 2000). 

One strategy for detecting selective nonresponse involves statistical 

comparison of responders and nonresponders on available research measures. 

Specifically, Taris (2000) suggests that multivariate analysis of variance (MANOVA) 

be conducted comparing the mean scores of responders and nonresponders on 

baseline questionnaire measures. De Lange et al. (2003) recommend that relationships 

between baseline research measures be tested for both respondents and 

nonrespondents, and then compared. While de Lange et al.’s approach is more 

methodologically rigorous, Taris reiterates that finding no significant differences 

between respondents and nonrespondents does not mean that no selective response 

bias exists, only that it does not exist for the variables measured in the study. In the 

present research, the multilevel design makes it difficult to adopt the recommended 

approach of de Lange et al., as it is unlikely that the group of nonresponders would be 

sufficiently large to enable comparison of relationships on the baseline measures. 

Therefore, the recommendations of Taris were adopted to examine both attrition and 

nonresponse in the longitudinal study.  

A final strategy suggested by Taris (2000) for detecting selective nonresponse 

is comparing nonresponse rates across different waves of data collection on the 

premise that nonresponse rates should be similar across different phases of data 
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collection. Sharp increases or decreases in nonresponse between waves can indicate 

that the sample could be biased, or that powerful history effects were at play. Taris 

provides an example of this in which changes in survey nonresponse over time were 

due to systematic differences in the composition of the sample population with each 

successive wave of data collection. Once again, these recommendations were adopted 

in the present research. 

 

Method 

Context of current PhD research.  The current PhD research was conducted 

as part of the Healthy Workplaces Project (HWP), a large organisational research 

project funded jointly by the Queensland Government, Queensland Police Service 

(QPS), and Griffith University (GU). The overall aim of the HWP was to implement 

and evaluate a series of organisational interventions within the QPS focused on 

improving management and leadership. These interventions were designed to target 

both specific employee groups (e.g., executive leaders, middle managers) and 

behaviours (e.g., people management skills) in an effort to improve individual well-

being and reduce the costs of turnover, absenteeism, and workers’ compensation 

claims. Over the three-year period of the funded research, GU and QPS collaborated 

to progressively implement these interventions in four operational police regions 

throughout the QPS. In addition to the interventions, GU designed and administered 

an online survey to all QPS employees three times over the three-year period of the 

HWP research so as to monitor perceptions of psychosocial work characteristics, job 

satisfaction and levels of psychological well-being. Aside from providing useful 

information to QPS management, HWP survey data also provided the primary basis 

for evaluating the impact of the HWP interventions.  
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For clarity, a diagram illustrating the HWP methodology is presented in Figure 

4.1. Those parts of the HWP within the scope of the current PhD research are shaded 

in grey.  

 

 
 

Figure 4.1. Overview of Healthy Workplaces Project methodology. Area highlighted 

in grey indicates those parts of the project included in the current PhD project. Note 

that only one of the three HWP interventions was conducted and evaluated as part of 

the current PhD research. 

 

The current PhD research, as undertaken and reported in studies 1, 2, and 3 of 

this thesis, utilised data from the Time 1 and Time 2 HWP questionnaires, and 

included the implementation and evaluation of one of the three HWP interventions. 

Given the size and scope of the HWP, considerable resources were required to 

execute the project and thus some components of this thesis research (e.g., data 

collection) were managed and/or executed by other individuals, as detailed in the 

Formal Acknowledgements of this thesis. The remainder of this Method chapter 

describes only those aspects pertaining to the PhD research. Readers interested in 

learning more about the broader aims, methods, and outcomes of the HWP in general 

should contact the QPS to request copies of relevant project reports (e.g., Brough, 
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Barbour, & Biggs, 2011). Other academic publications arising from the HWP, but 

outside the scope of the current research, are listed in Appendix B. 

Ethical approval.  Ethical approval for the conduct of this research was 

granted by both the Griffith University Human Research Ethics Committee (HREC) 

and the Queensland Police Service Research Committee.  

Sample population.  The sample population for the studies conducted and 

reported in this thesis comprised operational police officers employed by the 

Queensland Police Service (QPS). The QPS is one of eight state and territory police 

services in Australia. It is a large public sector organisation of approximately 14,000 

employees, with a clearly defined hierarchical structure. The stated primary mission 

of the QPS is to deliver “high quality, innovative, progressive and responsive policing 

services” (Queensland Police Service, 2010). The QPS was established in 1864, and 

over the past 150 years has had to adapt its services to keep pace with the substantial 

changes in society, technology, and community expectations and attitudes that have 

occurred (Queensland Police Service, 2008). During the 1990s, the QPS went through 

a period of significant organisational change, including changes to its motto, 

organisational structure, and accountability mechanisms (Queensland Police Service, 

2012) as a result of the Fitzgerald Inquiry into police corruption (Fitzgerald, 1989). 

During this time, the then Police Commissioner (i.e., head of police service, most 

senior-ranking officer) was stood down, subsequently convicted of corruption 

charges, and ultimately jailed (Crime and Misconduct Commission Queensland, 

2012). Apart from this short period of dramatic organisational change, the QPS has 

otherwise had little outside interference in its structure or functions over its 150 year 

history. In particular, the QPS has been relatively immune to the creep of privatisation 

that many other public sector agencies have experienced, characterised by constant 
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restructuring, flattening of organisational structures and introduction of 

managerialism (Fernandez & Rainey, 2006; Stinchcomb & Ordaz, 2007).  

Organisational structure.  At the time of the research, the broad structure of 

the QPS consisted of an operations group, responsible for operational and frontline 

police work, and a resource management group, responsible for support functions 

such as administration, finance, information technology, and human resources. The 

operations group, which is the focus of the present research, comprised eight 

geographically-based regions and two centrally operated commands. Each of these 

regions and commands was composed of districts, and each of these districts 

comprised several divisions. Divisions were further subdivided into units/sections. 

This structure is summarised in Figure 4.2. 

 

 

Figure 4.2. Overview of QPS hierarchical structure at time of research. 

 

Operationalisation of “workgroups” for multilevel analysis.  For multilevel 

analyses, workgroups were defined at the lowest available level in the organisational 

structure. In most cases this was at the division level, however in some cases this was 

the district or unit/section level. Police within the organisation advised that using the 

lowest available level was preferable, as this was a more accurate reflection of who 
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officers work with on a day-to-day basis. In most cases, this equated to police officers 

working in the same division being considered to be part of the same workgroup. 

Divisions included police stations, specialist groups based in geographic regions or 

districts (e.g., traffic units, scenes of crime), and centrally-located specialist groups 

(e.g., missing persons unit, water police). In line with current recommendations 

(Hirschfeld et al., 2013; Maloney et al., 2010; Newman & Sin, 2009; Stanley et al., 

2011), data from all workgroups, including those with small headcounts or low 

response rates, were included in the analyses.  

Changes in sample population between surveys.  The degree of change in the 

sample population between surveys was assessed to provide a comparison point for 

evaluating changes in participants.  

Movements in and out of the organisation.  Organisational records were 

examined to assess the amount of movement in and out of the organisation over the 

course of the research. At the time of the first survey (Time 1), there were 9,906 

police officers employed by the service. Between Time 1 and administration of the 

second survey 18 months later (Time 2), a total of 442 police officers left the service, 

and 974 joined. In summary, 9,464 of the 9,906 police officers employed by the 

service at the time of the Time 1 survey were still employed as police officers by the 

service at Time 2. This represents an annual turnover rate of approximately 2.97%. In 

comparison, the average turnover rate across all Australian police jurisdictions was 

4.89% (Lynch & Tuckey, 2008). Overall, this indicates a high rate of officer retention 

within the sample organisation.  

Changes in organisational structure.  Only relatively minor changes were 

made to the organisational structure between the two data collection periods. There 

were 1,384 workgroups within the service at the Time 1 survey, and 1,436 
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workgroups at the Time 2 survey. Eight workgroups were determined to have 

changed their name between the two surveys, while four had merged to become two. 

Further, 44 workgroups that existed at the Time 1 survey did not exist at the Time 2 

survey, while 98 were new in the Time 2 survey. Overall, this resulted in a total of 

1,338 workgroups that matched between the two surveys. These 1,338 matched 

workgroups ranged in size from 1 to 268 employees (M = 10.76, SD = 20.59). 

Matched workgroup codes were used as the basis for analyses.  

Intraorganisational mobility.  Of the 9,464 police officers who remained 

employed by the service over the course of the research, 6,073 police officers (64%) 

were determined to have remained in the same workgroup over the data collection 

period (i.e., between Time 1 and Time 2 surveys). Of the 3,391 police officers who 

did not remain in the same workgroup over the data collection period, 393 (4%) had 

changed workgroup because their workgroup ceased to exist. The remaining 2,998 

police officers (32%) had changed workgroup between the two surveys. While 

comparison data on intraorganisational mobility is not available, it is reasonable to 

infer that the low rate of organisational turnover is to some extent offset by the high 

rate of internal mobility. There are various “good” reasons why police officers may 

change workgroups, including promotion, seeking professional development 

opportunities or specialist skills, and relocation for operational or personal reasons. 

However, it is also possible that as for turnover, at least some of the 

intraorganisational movements are driven by “negative” factors such as dissatisfaction 

with job role, colleagues, managers, or promotion prospects in their current role 

(Cotton & Tuttle, 1986). The large size of the organisation gives considerable scope 

to police officers who like policing and wish to remain within the service, but dislike 

a specific aspect of their current job role, to move laterally within the organisation. As 
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is discussed in the following section, police officers who changed workgroup between 

surveys were excluded from the Study 2 (longitudinal) analyses.  

Identification of participants in and out of scope.  A variety of steps were 

taken to identify participants in and out of the scope of the research. These steps are 

described in more detail in the following sections.  

Misreporting of police officer status.  Following the recommended best 

practice of Osborne and Overbay (2008), the Time 1 and Time 2 data files were 

triangulated against organisational records to verify police officer status. Where a 

discrepancy in police officer status was noted (i.e., self-reported police officer found 

to be staff member in organisational records), the case was deleted, as data from non-

police officers was not in the scope of the present research. Thus, only those records 

where both self-report and organisational records matched were included in further 

analyses. In the Time 1 dataset, 36 cases were excluded because of inconsistent or 

missing information regarding police officer status. In the Time 2 dataset, 89 cases 

were excluded on the basis of inconsistent or missing job status information, which 

meant police officer status could not be verified. 

Identification of police respondents in and out of scope.  The Time 1 dataset 

was further refined to identify and exclude those respondents out of scope. For the 

purposes of the present research, non-operational officers, Commissioned officers and 

first-year constables were all considered out of scope, for differing reasons. Officers 

in non-operational roles were considered out of scope as their typical work duties are 

more similar to staff members than to police officers performing operational duties 

(i.e., their work does not require operational police training). In total, 143 non-

operational police officers were identified in the Time 1 dataset and excluded from 

further analyses. Commissioned officers (ranks of Inspector and above) were 
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considered out of scope on the basis that they operate in senior managerial roles that 

are very different from non-commissioned roles. Analysis by rank identified 83 

commissioned officers in the Time 1 dataset who were excluded from further 

analyses, and a further 5 operational police who did not report their rank and were 

also excluded because their commissioned officer status could not be confirmed.  

A further consideration was whether to include first year constables (i.e., 

police officers in their first year of employment). The QPS operates a specific 

program for constables during their first 12 months of service, corresponding to the 

12-month probationary period. During the program, constables are allocated to a 

district or region, and gain exposure to both general duties and specialist areas of 

policing to develop the specific competencies necessary for progression past the 

probationary period. During the first 8 weeks of this program, constables are 

mentored by a Training Officer who supervises all of their work. Satisfactory 

performance in this initial mentoring period is followed by 10 months of general 

training with the requirement that at least 50% of the constable’s duties are performed 

under the direct supervision of their Training Officer. Thus, although first year 

constables are similar to other operational police officers in that they are undertaking 

operational police duties, they are different from other operational police in a number 

of important respects. In particular, they receive considerably greater formal 

organisational and supervisor support, considerably greater formal training and 

supervision, their work performance is monitored and assessed continuously and 

closely, and they are allocated to a region or district where they gain exposure to 

several policing roles, rather than working in a single police station performing 

specific duties. This latter difference is particularly important for the present research, 

as it indicates that first year constables are not regular members of a specific 
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workgroup. This was verified via inspection of organisational records, which 

indicated that first year constables were recorded in such a way that it was not 

possible to determine their precise working location. As accurate workgroup 

information was vital for conducting multilevel analyses, first year constables were 

excluded from all further analyses. This led to the exclusion of a further 143 police 

officers in the Time 1 dataset.  

Restriction to group size.  The multilevel analyses conducted in Study 1 and 2 

included measures of group-deviation in perceptions of the workgroup psychosocial 

environment. As calculating the standard deviation within each workgroup produces a 

missing value in groups of one, workgroups with only one respondent were excluded 

from the analyses. In total 313 individuals were excluded from the Time 1 dataset. 

Almost all of these 313 employees were from workgroups of five or fewer employees 

(88%). MANOVA indicated significant differences between lone respondents and the 

retained sample on Time 1 research measures, F(14, 2119) = 7.46, p < .001. 

Univariate analyses indicated that lone respondents reported significantly higher job 

control (η2 = .03) and work performance (η2 = .005), and significantly lower cohesion 

(η2 = .005), compared with other respondents. With the exception of job control, 

partial η2 values were all less than the .0099 value specified by Cohen as indicating a 

“small” effect (Richardson, 2011). 

Participants in scope for longitudinal multilevel analyses.  After matching 

the Time 1 and Time 2 datasets, further criteria were applied to determine participants 

in scope for the longitudinal analyses (Study 2 and 3). The recommendations of 

Dollard, Tuckey, and Dormann (2011) were used to guide decision making. Firstly, 

police officers who changed workgroups between measurement occasions were 

deemed to be out of scope, and excluded from analyses. Application of this eligibility 
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criterion excluded 284 respondents from the matched Time 1/Time 2 dataset. This 

represented 29% of matched respondents, which is similar to the 32% of police 

officers who changed workgroup in the sample population.  

To determine whether there were systematic differences between respondents 

who changed workgroup and those who remained in the same workgroup, these 

groups were compared using MANOVA. There were significant differences between 

employees who changed workgroups and those who did not on Time 1 research 

measures, F(14, 910) = 2.28, p = .005. Univariate analyses indicated that there were 

significant differences between the two groups on 5 of the 14 research measures, such 

that employees who remained in the same workgroup had significantly higher 

cohesion (η2 = .005), and work performance (η2 = .006), and significantly lower 

psychological distress (η2 = .007), job depression (η2 = .006), and turnover intentions 

(η2 = .021) compared to employees who changed workgroups. With the exception of 

turnover intentions, partial η2 values were all less than the .0099 value specified by 

Cohen as indicating a small effect (Richardson, 2011). However, the pattern of results 

suggest that employees who changed workgroups generally had less positive 

perceptions of the psychosocial environment and lower well-being, indicating that 

many officers may have changed workgroups predominantly for negative reasons 

(e.g., dissatisfaction with colleagues) rather than positive reasons (e.g., seeking new 

skills/development opportunities). The small effect of turnover intentions suggests 

that intraorganisational mobility may be an indicator of turnover intentions.  

Secondly, workgroups from which only one participant responded to both 

questionnaires were excluded from analyses. Application of this criterion led to the 

exclusion of a further 124 participants from the matched Time 1/Time 2 dataset. 

MANOVA revealed that there were significant differences between employees who 
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were the only respondent from their workgroup and those who were from workgroups 

with two or more respondents, on T1 research measures, F(14, 670) = 2.26, p = .005. 

Univariate analyses indicated that employees from workgroups with two or more 

respondents had significantly higher job demands (η2 = .012), and significantly lower 

job control (η2 = .015), compared to employees from workgroups with only one 

respondent. The magnitude of these partial η2 values indicated these were small 

effects (Richardson, 2011). 

Participants and procedure.  In the following section, details of the research 

participants and procedures are described. 

Study 1.  Study 1 participants were operational police officers employed by 

the Queensland Police Service (QPS). At the time of the research commencing, there 

were approximately 14,132 employees in the organisation, of whom 9,906 (70.10%) 

were police officers, with the remaining employees being administrative and support 

staff. These police officers were distributed through 1,264 workgroups, with an 

average of 7.84 police officers per workgroup (SD = 13.86).  

An invitation to complete the online questionnaire was emailed to all police 

officers’ internal QPS email addresses. This email briefly introduced the research 

project, invited the officers to participate in the research, and provided an internet link 

to the questionnaire. By following the link provided, officers accessed the online 

questionnaire, which was hosted on an external third-party website. This website 

contained comprehensive informed consent material, and participants indicated their 

consent to participate in the research by checking a tick-box and submitting their 

completed questionnaires. Questionnaires took less than 20 minutes to complete, and 

were completed by participants at work during work hours (participants were able to 

save unfinished questionnaires and return to them later to complete them). To enable 
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longitudinal data matching (Study 2 and Study 3 of this thesis), each participant’s 

internal email address was automatically linked to the data file when they submitted 

their questionnaire. The use of this identification method was disclosed to all 

participants in the informed consent material. Various steps were taken to maximise 

the questionnaire response rate, including pre-notification of the survey as 

recommended by Cook et al. (2000), and emails encouraging participation from the 

Police Commissioner and other senior officers within the QPS. External hosting of the 

questionnaire was used to help alleviate participants’ concerns about questionnaire 

responses being directly accessible by the organisation.  

Overall, 2,649 police officers from 792 workgroups submitted completed 

questionnaires. After accounting for nondeliverable questionnaires, this represented 

an individual response rate of 32% and a workgroup response rate of 63%. This is a 

slightly lower individual-level response rate than that obtained in previous survey 

research within the sample organisation, where between 45% and 65% of officers 

responded (e.g., Gracia, 2007; Jones, Jones, & Prenzler, 2005). However, the current 

research uses an online methodology and sampled the whole organisation, while 

previous studies relied on pen and paper questionnaires and sampled smaller 

geographical regions or districts. Recent reviews indicate response rates to 

organisational research have decreased over time, with the average response rate now 

approximately 50%, with a standard deviation of approximately 20% (Anseel, 

Lievens, Schollaert, & Choragwicka, 2010; Baruch & Holtom, 2008). In addition, 

research indicates that online response rates tend to be lower than for pen and paper 

surveys (e.g., Anseel et al., 2010; Sax, Gilmartin, & Bryant, 2003), with evidence 

suggesting the average response rate for online questionnaires is between 35% and 

40% (Cook et al., 2000). Thus, the 32% response rate obtained in the current research 
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is consistent with the average response rate obtained for online questionnaires in 

organisational samples.  

After screening for survey respondents in and out of scope, a sample of 1,833 

police officers was retained for Study 1 analyses. These 1,833 respondents were 

distributed across 364 workgroups. Within those 364 workgroups, an average of 4.99 

police officers per workgroup responded (SD = 4.36, range 2 to 32). The average 

response rate within each workgroup was 36% (SD = 20%, range 7% to 100%). 

Of the 1,833 respondents, 74% were male. By rank, respondents were Senior 

Sergeants (8%), Sergeants (26%), Senior Constables (36%), and Constables (30%). 

By highest education qualification achieved, 19% reported high school or equivalent, 

48% Diploma or equivalent, 26% Bachelor degree or equivalent and 7% postgraduate 

degree. The mean age of respondents was 38.06 years (SD = 7.79 years), with an 

average organisational tenure of 12.31 years (SD = 9.09 years). Almost all 

respondents were full-time employees (97%) and the majority were shift workers 

(82%), with the average respondent working 42.44 hours per week (SD = 7.68 hours).  

Following recommendations in the literature (Taris, 2000), the gender and 

rank distribution of respondents was compared to that of the QPS population at the 

time of the questionnaire (Queensland Police Service, 2008). The rank distribution of 

respondents was not significantly different from that of the QPS population, χ2(3) = 

7.08, p = .07. In addition, the rank distribution of male, χ2(3) = 7.86, p = .05, and 

female, χ2(3) = 4.76, p = .19, respondents did not significantly differ from the sample 

population. Based on this available evidence, it was concluded that respondents were 

representative of the sample population’s gender and rank distribution. 

Study 2.  As for Study 1, all participants were police officers employed by the 

Queensland Police Service (QPS). At the time of the second questionnaire 
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administration, 10,438 (70.50%) of the 14,807 employees in the organisation were 

police officers, with the remaining employees being administrative and support staff. 

These police officers were distributed through 1,214 workgroups, with an average of 

8.29 police officers per workgroup (SD = 14.15). The Time 2 questionnaire was 

distributed to officers approximately 18 months after distribution of the Study 1 

questionnaire. The same procedure as described for Study 1 was employed for the 

distribution and matching of the Time 2 questionnaire.  

Overall, 3,301 police officers from 883 workgroups submitted completed 

questionnaires at Time 2. This represented an individual-level response rate of 32% 

and a group-level response rate of 73%. The individual-level response rate is similar 

to the response rate obtained for the Time 1 questionnaire, although the group-level 

response rate is 10% higher. Data matching indicated that 972 of the 1,833 

operational police officers retained for the Study 1 analyses responded to the Time 2 

questionnaire, representing a longitudinal response rate of 53%. To determine whether 

there were systematic differences between participants who completed both 

questionnaires (i.e., respondents) and Time 1 participants who did not complete the 

Time 2 questionnaire (i.e., dropouts) that may bias results, the recommendations of 

Taris (2000) were followed and the Time 1 responses of responders and dropouts 

were compared using MANOVA. Overall there were significant differences between 

Time 2 respondents and dropouts on Time 1 questionnaire responses, F(14, 1808) = 

2.03, p = .013. Univariate analyses indicated that there were significant differences 

between respondents and dropouts on 7 of the 14 Time 1 study constructs, such that 

respondents reported significantly higher job demands (η2 = .003), job depression (η2 

= .003), and turnover intentions (η2 = .004), and significantly lower organisational 

support (η2 = .006), leadership support (η2 = .005), job contentment (η2 = .003), and 
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job enthusiasm (η2 = .002), compared to dropouts. However, partial η2 values were all 

less than the .0099 value specified by Cohen as indicating a small effect (Richardson, 

2011). Therefore, any bias between respondents and dropouts on the survey measures 

was deemed to also be small. It is worth noting, however, that this pattern of 

nonresponse indicates that respondents had less positive perceptions of the 

psychosocial environment than did dropouts, which is contrary to the pattern 

suggested by existing research. 

After screening for respondents in and out of scope, a sample of 556 police 

officers was retained for Study 2 analyses. These 556 respondents were distributed 

across 171 workgroups. Within those 171 workgroups, an average of 3.27 police 

officers per workgroup responded (SD = 1.82, range 2 to 11).  

Of the 556 respondents, 76% were male. By rank, respondents were Senior 

Sergeants (10%), Sergeants (32%), Senior Constables (37%), and Constables (21%). 

By highest education qualification achieved, 17% reported high school or equivalent, 

50% Diploma or equivalent, 26% Bachelor degree or equivalent, and 7% postgraduate 

degree. The mean age of respondents was 40.51 years (SD = 7.57 years), with an 

average organisational tenure of 14.73 years (SD = 9.33 years). Almost all 

respondents were full-time employees (96%) and the majority were shift workers 

(81%). On average respondents in the present sample reported working 41.72 hours 

per week (SD = 7.64 hours).  

Study 3.  The Study 2 sample, also served as the sample for Study 3. In Study 

3, the sample was split to evaluate the impact of a management training intervention 
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on both direct intervention participants and members of participants’ workgroups. 

This is described in more detail in Study 3, Chapter 7. 

Measures.  A questionnaire containing measures of psychosocial work 

environment, individual characteristics, well-being and organisational outcomes was 

designed and administered on two measurement occasions as outlined in the 

Participants and Procedure section above. A copy of the questionnaire items is 

presented in Appendix C. 

Psychosocial work environment.  Six measures of the psychosocial work 

environment were included in the current research: job control, job demands, 

emotional dissonance, organisational support, leadership support, and cohesion. 

Neuroticism was also included as an individual difference at the individual level, but 

as discussed in Chapter 3, is treated as a feature of the work environment at the group 

level of analysis.  

Job control and job demands.  Jackson and colleagues’ measure of job 

demands and control (Jackson, Wall, Martin, & Davids, 1993) was included in the 

survey. This measure consists of 19 items covering four subscales, timing control (4 

items), method control (6 items), monitoring demands (4 items), and problem-solving 

demands (5 items; Wall, Jackson, & Mullarkey, 1995). Sample items from each 

subscale include: “Do you decide on the order in which you do things?” (timing 

control); “Do you plan your own work?” (method control); “Does your work need 

your undivided attention?” (monitoring demands); and “Do you come across 

problems in your job you have not met before?” (problem-solving demands). 

Responses to each item are measured on a 5-point scale (1 = not at all; 5 = a great 

deal), with higher scores indicating higher levels of demands or control as applicable.  
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Jackson et al.’s (1993) measure has been used in a wide range of occupational 

stress research. This includes studies employing both longitudinal (e.g., de Croon et 

al., 2004; Parker, 2003) and quasi-experimental designs (e.g., Holman et al., 2010), 

and using multilevel analysis (e.g., Van Yperen & Snijders, 2000). Though the control 

subscales are used more frequently than the demands subscales, all subscales have 

demonstrated acceptable reliability across a range of occupational populations, 

including police officers (e.g., Brough & Williams, 2007). However, various different 

factor structures of this measure have been used across these previous studies, 

including individual subscales and combined subscales. In the present research, 

higher-order job control and job demands demonstrated the best fit (see Appendix D).  

Emotional dissonance.  The emotional dissonance subscale of the English 

version of the Frankfurt Emotion Work Scales (FEWS 1.4/4.4; Zapf, Vogt, Seifert, 

Mertini, & Isic, 1999) was included in the present research. The scale consists of five 

items measured on a 5-point scale where 1 = very rarely/never and 5 = very often 

(several times an hour), such that higher scores indicate higher frequency of 

emotional dissonance (i.e., suppressing felt emotions). A sample item is “How often 

in your job do you have to show emotions that do not agree with your true feelings?” 

The wording of one item was altered to make its response scale consistent with the 

other four items. This scale has been used in a wide range of studies (e.g., Bakker & 

Heuven, 2006; Diestel & Schmidt, 2010, 2011; Sonnentag, Kuttler, & Fritz, 2010; van 

Gelderen, Heuven, van Veldhoven, Zeelenberg, & Croon, 2007; Zapf & Holz, 2006), 

and has consistently demonstrated acceptable reliability (range .76 to .92) across a 

range of service occupations, including police officers.  

Organisational support and leadership support.  Context-specific measures of 

each of leadership support and organisational support developed in previous research 
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with the sample organisation (Gracia, 2007), were included in the current research. 

Organisational support was measured using five items designed to capture perceptions 

of a culture of support within the organisation. Sample items include “QPS is 

sufficiently people-focused during times of critical incidents and tragedy” and “There 

have been positive changes to QPS culture over the past few years” (reverse-coded). 

Participants responded on a 5-point scale, 1 = strongly disagree to 5 = strongly agree, 

with higher scores indicating more positive perceptions of organisational support.  

Leadership support was measured using four items designed to capture 

perceptions of supportive leadership within the organisation. Sample items include 

“My manager role-models effective leadership skills” and “My input is valued and 

acknowledged by my managers”. Participants respond on a 5-point scale, 1 = strongly 

disagree to 5 = strongly agree, with higher scores indicating more positive 

perceptions of leadership support.  

Previous research in the current organisation (Barbour, Brough, & Gracia, 

2009) found that both the organisational support and leadership support measures 

demonstrated adequate internal reliability (.70 to .74) and discriminant validity, and 

were more strongly related to psychological distress, job satisfaction, and turnover 

intentions than Caplan et al.’s (1980) frequently-used generic measure of supervisor 

and colleague support. 

Cohesion.  Cohesion was measured with eight items developed by Dobbins 

and Zaccaro (1986) from several previously used cohesion measures. Sample items 

include “The members of my workgroup get along well together” and “The members 

of my workgroup will readily defend each other from criticism by outsiders”. Two of 

the items (“If given the chance, I would choose to leave my workgroup and join 

another” and “I find that I generally do not get along with the other members of my 
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workgroup”) are reverse-scored. Responses to all items are measured on a 7-point 

scale, where 1 = strongly disagree, 4 = neither agree nor disagree, and 7 = strongly 

agree, such that higher scores indicate stronger perceptions of workgroup cohesion. 

The Dobbins and Zaccaro cohesion scale has been used in numerous studies of 

cohesion in workgroup and organisational contexts, including multilevel analyses 

(e.g., Chen, Tang, & Wang, 2009; Lin & Peng, 2010; Naumann & Bennett, 2000; 

Sanders & Schyns, 2006), demonstrating adequate internal reliability (.80 to .90). 

Though no studies were identified that had previously used this measure in a police 

sample, it has been used in studies of military cohesion (e.g., Leiter, Clark, & Durup, 

1994). 

Neuroticism.  The Neuroticism subscale of the short-scale Eysenck Personality 

Questionnaire – Revised (EPQ-R; Eysenck, Eysenck, & Barrett, 1985) measure was 

included as a measure of neuroticism. This subscale contains 12 items, including “Are 

your feelings easily hurt?” and “Do you worry too long after an embarrassing 

experience?”. Responses to all questions were measured on a 4-point scale where 1 = 

no/almost never, 2 = sometimes, 3 = often, and 4 = yes/always, with higher scores 

indicating higher levels of neuroticism. While the original EPQ-R used a 2-point 

Yes/No response scale, the 4-point scale employed in the current research has been 

found to perform better than the original dichotomous response scale (Muñiz, García-

Cueto, & Lozano, 2005). The unidimensionality of the scale has been questioned in 

the literature, with various alternative two- and three-factor structures proposed (e.g., 

Francis, 1993; Mor et al., 2008; Roger & Morris, 1991). Confirmatory factor analyses 

determined that Mor et al.’s higher-order three-factor model was the best-fitting factor 

structure in the present sample (Appendix D). Longitudinal population-based studies 

have found the measure to be highly stable over time (Birley et al., 2006). While the 
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psychometric properties of the EPQ-R have been questioned, more recent research 

indicates the neuroticism subscale has adequate validity and reliability (Ferrando, 

2001). A variety of studies have illustrated strong correlations between neuroticism 

and psychological distress (e.g., Ivkovic et al., 2007; Parslow & Jorm, 2000; 

Saklofske, Kelly, & Janzen, 1995). 

Workgroup psychosocial environment.  Individual-level measures of job 

control, job demands, emotional dissonance, organisational support, leadership 

support, cohesion, and neuroticism were aggregated to the group level of analysis to 

provide measures of group-average psychosocial environment. This is the appropriate 

type of aggregation for testing contextual models (James & Williams, 2000), and is 

consistent with a consensus model (Chen, Mathieu, & Bliese, 2004), also known as 

direct consensus model (Chan, 1998) or pooled constrained model (Kozlowski & 

Klein, 2000). This method of aggregation is recognised as the most appropriate for 

measuring group “climate” and interorganisational relationships (Chen et al., 2004). 

Being aggregated from individual-level data, it is necessary to ensure that measures 

have adequate inter-rater agreement, reliability, and group-level variance before 

conducting multilevel analyses (Biemann, Cole, & Voelpel, 2012). Results of 

aggregation analyses are presented in the results of Study 1 and Study 2 respectively.  

The standard deviation of individual scores within each workgroup was used 

as a measure of group-deviation in psychosocial environment. The standard deviation 

has been recommended over alternative measures of group dispersion, including 

average deviation index (AD), inter-rater agreement index (rwg), and coefficient of 

variation (V; Roberson, Sturman, & Simons, 2007), and was found to be the best-

performing dispersion measure for testing cross-level interactions. Research has 

recommended that aggregated group-average and group-deviation measures be 
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modelled together, rather than in separate models (Bliese & Halverson, 1998; Cole, 

Bedeian, Hirschfeld, & Vogel, 2011).  

Strain and well-being.  One measure of strain (psychological distress) and one 

measure of well-being (job-related well-being) were selected for inclusion in this 

research.  

Psychological distress.  Psychological distress was measured using the 12-

item version of the General Health Questionnaire (GHQ-12; Goldberg, 1972). The 

GHQ is a context-free measure of psychological distress, where participants are asked 

to think about how their health has been in general over the preceding few weeks. 

Sample items include “Have you recently been able to concentrate on whatever you’re 

doing?” and “Felt that you couldn’t overcome your difficulties?”. Responses are 

measured on a 4-point scale where higher scores indicate higher levels of 

psychological distress. Several factor structures of the GHQ-12 have been argued to 

provide the best fit (e.g., Andrich & Van Schoubroeck, 1989; Graetz, 1991). 

Confirmatory factor analyses determined that Graetz’s three-factor model was the 

best-fitting factor structure in the present sample (Appendix D). Research indicates 

that the method of scoring also has a significant impact on the factor structure 

obtained (Campbell & Knowles, 2007; Donath, 2001), with the Likert scoring 

approach used in the present research considered to be the preferred method. As one 

of the most frequently-used measures in psychological research, the psychometric 

properties of the GHQ-12 have been frequently investigated, and are consistently 

shown to be sound (e.g., Banks et al., 1980; Mäkikangas et al., 2006; Pevalin, 2000; 

Romppel, Braehler, Roth, & Glaesmer, 2013). The measure has also been widely used 

in occupational stress research using police samples (e.g., Brown, Fielding, & Grover, 

1999; Collins & Gibbs, 2003).  
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Job-related well-being.  Job-related well-being was measured by a scale 

developed by Warr (1990). The scale consists of 12 affectively-worded items such as 

“Tense”, “Calm”, “Depressed”, and “Cheerful”. Participants are asked to rate how 

frequently their jobs have made them feel each of these ways in the preceding few 

weeks. Responses are measured on a 6-point scale where 1 = never and 6 = all of the 

time. Warr initially conceptualised the measure as having two six-item subscales, job 

anxiety-contentment and job depression-enthusiasm. Traditionally, these subscales are 

created by reverse-scoring responses to the negatively worded items, so that higher 

scores indicate higher job-related well-being. However recent research has indicated 

that this scale demonstrates superior psychometric properties when conceptualised as 

four distinct three-item factors, namely: job anxiety, job depression, job contentment, 

and job enthusiasm (Mäkikangas et al., 2007; Warr, Bindl, Parker, & Inceoglu, 2013). 

This four-factor model of job-related well-being has been validated by longitudinal 

research demonstrating the four components of job-related well-being have different 

growth trajectories over time (Mäkikangas, Hyvönen, et al., 2011), and different 

relationships to a range of positive and negative employee work behaviours (Warr et 

al., 2013). The alternative factor structures were tested via CFA and the four-factor 

model was determined to be the best-fitting factor structure in the present sample (see 

Appendix D).  

Although there is potential redundancy introduced by using both the GHQ-12 

and Warr’s (1990) measures in the present research, Warr asserted that the measures 

are complementary rather than superfluous, measuring aspects of job-related and non-

job related (GHQ-12) well-being. Warr’s (1990) own research supported this, finding 

that the GHQ and job-related well-being measures were at best moderately correlated 

(r = -.46). 
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Organisational outcomes.  Two organisational outcomes were selected for 

inclusion in this research: turnover intentions and work performance.  

Turnover intentions.  Turnover intentions was measured using a scale adapted 

from Brough and Frame (2004) and used in previous organisational research (e.g., 

Mansell, Brough, & Cole, 2006), including with police samples (e.g., Barbour et al., 

2009). The scale consists of three items measured on a 5-point scale where 1 = 

strongly disagree, 5 = strongly agree, such that higher scores indicate higher turnover 

intentions. A sample item is “In the last 12 months, I have seriously considered 

quitting my job at [organisation]”. The measure has demonstrated acceptable internal 

reliability (range .72 to .85) across samples from a number of occupational groups and 

countries (Timms, Brough, & Bauld, 2009). 

Work performance.  Work performance was measured using three items from 

the World Health Organization (WHO) Health and Work Performance Questionnaire 

(HPQ; Kessler et al., 2003). Each item was rated on an 11-point scale ranging from 0 

to 10, where 0 = worst performance, 5 = average performance, and 10 = top 

performance. A sample item is “how would you rate your overall work performance 

on the days you worked during the past 4 weeks (28 days)?”. This measure has been 

extensively used in the public health literature investigating the link between 

health/illness and work performance. It is different from the measures of job 

performance typically used in the psychology literature in that it is was specifically 

designed by the WHO to help quantify the productivity costs of impairments in work 

performance due to mental and physical illness. This measure is now becoming more 

widely used in the occupational health psychology literature (e.g., Balducci, 

Fraccaroli, & Schaufeli, 2010; Cooper-Thomas et al., 2013). The measure is designed 

to be used as a single item measure, with the first two items working as 
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primers/prompts for the third. However, previous research has used various 

combinations of the items. In this research, the last two items were used for analysis, 

with the first item retained as a primer. The psychometric properties of the measure 

have been established across numerous studies (for reviews see Nieuwenhuijsen, 

Franche, & van Dijk, 2010; Prasad, Wahlqvist, Shikiar, & Shih, 2004). 

Analysis strategy.  In this section, the analysis strategy employed for Study 1 

and 2 are described. The analysis strategy for Study 3, the quasi-experimental 

intervention evaluation, is discussed in more detail in Chapter 7. 

Overview.  All main multilevel analyses in Study 1 and 2 were conducted 

using Mplus version 7. Maximum likelihood estimation with robust standard errors 

(MLR) was used for all analyses. The MLR estimator produces estimates that are 

robust to non-normality and a chi-square value that is asymptotically equivalent to the 

Yuan-Bentler chi-square (Muthén & Muthén, 1998-2012).  

Analyses were approached in the following order, based on the bottom-up 

approach advocated for and used in the multilevel literature (e.g., Chen et al., 2007; 

Dyer, Hanges, & Hall, 2005; Mathieu & Taylor, 2007; Peugh, 2010; Walsh et al., 

2010), where the fit of the lower level individual measures are confirmed before 

estimating group-level effects. In essence this combines the two step approach to 

structural equation modelling (Anderson & Gerbing, 1988), with the three step 

approach to multilevel analyses that is typically employed (e.g., Marsh et al., 2012). 

In Study 1, the following sequence of analyses were conducted: 

1. The factor structure of individual-level measures was confirmed via 

individual-level confirmatory factor analysis (CFA) 

2. A full, individual-level measurement model was specified 
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3. Intraclass correlation coefficients and other statistics to justify aggregation 

of individual-level data to create group-level measures were estimated 

4. A multilevel measurement model was specified 

5. A full, multilevel contextual model was specified using the doubly 

manifest method (Lüdtke, Marsh, Robitzsch, & Trautwein, 2011) 

6. Cross-level interaction models were tested using manifest methods. 

 

In Study 2, the following sequence of analyses were conducted: 

1. Invariance testing of individual-level measures 

2. Intraclass correlation coefficients and other statistics to justify aggregation 

of individual-level data to create group-level measures were estimated 

3. Multilevel contextual models specified for each dependent variable using 

the doubly manifest method (Lüdtke et al., 2011) 

4. Cross-level interaction models were tested using manifest methods. 

 

Data preparation.  Prior to analyses, the datasets were screened following the 

recommendations of Kline (2011). No violations of assumptions were identified. The 

extent of missing data was also examined, and determined to be missing at random. 

Missing data was addressed by using maximum likelihood estimation with robust 

standard errors via the MLR estimator available in Mplus for all analyses. The MLR 

estimator uses all available data to calculate parameter estimates, without imputing or 

deleting data (Enders, 2011).The MLR estimator can be used in both individual-level 

and multilevel analyses, making it appropriate for the present research. It is also 

recommended by Muthén & Muthén (1998-2012) as the default estimator for 

multilevel analyses. Comparisons of this special maximum likelihood method to 



  133 

model-based imputation generally find the maximum likelihood method performs 

better (Kline, 2011). Full details of the data screening undertaken prior to analyses are 

detailed in Appendix E. 

Individual-level analyses.  The primary individual-level analyses conducted in 

this thesis were individual-level CFAs and measurement model, and longitudinal 

measurement invariance testing. The results of these analyses are discussed in more 

detail in Appendix D. 

Multilevel analyses.  The multilevel analyses conducted in Study 1 and 2 

primarily involved modelling contextual models and cross-level interaction models. 

As a first step for both studies, aggregation statistics were calculated. All of these 

analyses are briefly discussed below. 

Aggregation statistics.  Aggregation statistics were calculated in Study 1 and 2 

to examine whether aggregation of individual-level measures to the workgroup level 

was appropriate and justified. Choice of aggregation statistics and evaluation of the 

obtained aggregation estimates was conducted following the recommendations of 

LeBreton and Senter (2008) and Biemann, Cole, and Voelpel (2012). Intraclass 

correlation coefficients (ICC(1)) were calculated in Mplus to estimate the amount of 

variance in the individual-level research measures attributable to workgroup 

membership. The inter-rater agreement (rWG(J)) for each measure was calculated in 

SPSS, under both uniform and skewed distributions. Finally, the reliability of the 

group-level means (ICC(2)) were calculated in SPSS. Values of ICC(2) equal to or 

greater than .70 are considered acceptable group-level reliability.  

Contextual models.  In both Study 1 and Study 2, contextual models were 

estimated to assess the direct effects of workgroup psychosocial environment on 

employee well-being and organisational outcomes. As is recommended practice in 
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multilevel studies, predictor variables were standardised prior to being entered in the 

models so that the magnitude of individual-level and group-level effects could be 

compared (Chen et al., 2007; Lüdtke et al., 2008; Yeo & Neal, 2004). Following the 

recommendations of Enders and Tofighi (2007), both the individual-level and group-

level variables in these contextual models were grand mean centred. Grand mean 

centring gives a direct estimate of the power of the group-level effects, controlling for 

the influence of individual-level predictors. Following the recommendations of 

Aguinis et al. (2013) for identifying and treating multilevel outliers, potentially 

influential outliers at the group and individual levels of analysis were identified in 

each contextual model in Study 1 and 2 by calculating Cook’s values and then 

conducting visual inspection of the resulting histogram plots. Using the top-down 

approach of Aguinis et al., outliers were removed at the group level before the 

individual level. The effect of removing each outlier on parameter estimates was 

assessed individually before being deleted. 

As detailed by Lüdtke et al. (2011), there are four estimation methods for 

contextual multilevel models: doubly latent, doubly manifest, latent-measurement/ 

manifest-aggregation (LM/MA), and manifest-measurement/latent-aggregation 

(MM/LA). Doubly latent refers to latent measurement at both individual and group 

levels of analysis, providing full error correction, while doubly manifest refers to 

manifest (observed) measurement at both within and between levels, providing no 

error correction. Latent measurement-manifest aggregation refers to latent 

measurement at the within (or individual) level, but manifest measurement at the 

between (or group) level, while manifest-measurement/latent-aggregation is the 

opposite. Both these approaches provide partial error correction. While it would 

generally be assumed that the doubly latent approach, by virtue of being a full error 
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correction approach, would provide the most accurate parameter estimates, Lüdtke et 

al. demonstrated that under conditions relevant to the present study (i.e., small ICC, 

small group size) the latent measurement-manifest aggregation approach (LM/MA) 

outperformed the doubly latent approach. Ludtke et al. recommend estimating the 

model using all four approaches in order to provide upper and lower estimates of 

model parameters.  

To determine the best estimation method for the current research, the 

recommendations of Lüdtke et al. (2011) were followed, and a contextual model was 

estimated using the four different estimation approaches. Results (not shown) 

indicated that at the individual level, there were very few differences between 

parameter estimates obtained under the four error correction approaches. In addition, 

the standard errors did not vary between the four approaches. At the group level of 

analysis, however, results indicated that latent aggregation (DL and MM/LA) 

produced different parameter estimates and standard errors from manifest aggregation 

(DM and LM/MA). In particular, the standard errors obtained by latent aggregation 

(DL and MM/LA) were substantially higher than those obtained by manifest 

aggregation (DM and LM/MA). Given the assertions of Lüdtke et al. that the LM/MA 

method would provide the best results given the characteristics of the current 

multilevel sample, and the lack of difference in parameter estimates and standard 

errors obtained between the two manifest aggregation methods, the decision was 

made to use the simpler doubly manifest aggregation method for analyses. One 

particular advantage of choosing the doubly manifest method is that the LM/MA 

method cannot be used for modelling cross-level interactions. Thus using the doubly 

manifest method provides greater confidence that the results of the contextual and 
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cross-level interaction models were not influenced by variation in estimation 

approach. 

Cross-level interaction models.  In both Study 1 and Study 2, cross-level 

interaction models were estimated to assess the moderating effects of workgroup 

psychosocial environment on individual-level relationships. In cross-level interaction 

(moderation) analyses, individual-level variables were group mean centered and 

group-level variables were grand mean centered prior to conducting analyses (Enders 

& Tofighi, 2007). This gives an unbiased estimate of the moderating effect of the 

group-level variables. In Study 1, multilevel outliers were examined in each cross-

level interaction model in line with the recommendations of Aguinis et al. (2013). 

Specifically, outliers were removed at the group level before the individual level. The 

effect of removing each outlier on parameter estimates was assessed individually 

before being deleted. In Study 2, the datasets from the contextual models with 

multilevel outliers removed were used for cross-level interaction analyses, and no 

additional outlier detection or removal was conducted. This was primarily due to the 

much smaller sample size in Study 2, compared to Study 1. In line with previous 

research investigating cross-level interactions in organisational settings (e.g., Bliese & 

Britt, 2001; Tucker et al., 2005), a more liberal significance level of p < .10 was used 

for evaluating cross-level interactions. Recently, some researchers have suggested 

using even more permissive significance thresholds (e.g., p < .20), given the low 

power to detect cross-level interaction effects (Mathieu et al., 2012). However, the p < 

.10 significance level was retained in the present studies. 

  In multilevel models, it has been recommended best practice to test for the 

significance of random slope variance before modelling cross-level interaction terms 

(e.g., Hofmann, Griffin, & Gavin, 2000). As such, testing for cross-level interactions 
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typically progresses in the following stages: testing of a null model, testing of a fixed 

effects model, testing of a random slope variance model, and then finally testing of a 

cross-level interaction model. However recent evidence suggests that significant 

cross-level interactions frequently occur in the absence of significant random slopes 

(LaHuis & Ferguson, 2009). Thus, significant random slope variance is not a 

necessary prerequisite for proceeding to test cross-level interactions (LaHuis & 

Ferguson, 2009), in contrast to recommendations adopted by earlier multilevel 

research (e.g., Tucker et al., 2005). In Study 1 where there was greater power to detect 

cross-level interactions, the significance of random slope variance is reported, but not 

used as a prerequisite for testing cross-level interaction models. In Study 2 where 

there is far less power to detect significant cross-level interactions, significance of 

random slope variance is not reported. As such, in both studies testing of cross-level 

interactions was conducted after contextual models were estimated, without 

estimating a fixed effects model. 

 

Summary of Chapter 

 This chapter briefly reviewed the key literature relevant to the survey methods 

and research designs reported in this thesis, and provided details of the methods used 

in Study 1 and Study 2. Issues surrounding self-report and survey-based research were 

discussed, as were cross-sectional and longitudinal research designs. The sample 

population for the current research was described, and the participants and procedure 

for each study were detailed, including checks for potential response biases in the 

longitudinal sample. Details of the research measures were provided. Finally, the data 

analysis strategy for Study 1 and 2 was discussed. The next chapter details the results 
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of Study 1, the cross-sectional examination of workgroup psychosocial environment 

on employee well-being and organisational outcomes. 
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CHAPTER 5: 

Study 1 

 

Chapter Overview 

Chapters 2 and 3 introduced the theoretical models of occupational stress 

relevant to the current research, and reviewed the existing multilevel research 

literature in occupational health psychology, respectively. The research methods used 

in the present research were described in Chapter 4. This chapter, Study 1, draws 

upon the literature from chapters 2 and 3, using the methods of chapter 4, to test a 

multilevel model of occupational stress in a cross-sectional design. A brief overview 

of the Study 1 research model is first presented, followed by specific research 

hypotheses, and results. Finally, the main findings of Study 1 are discussed and the 

aims of Study 2 are introduced. 

 

Testing a Multilevel Model of Occupational Stress 

As highlighted in Chapter 3, the almost exclusive use of individual-level data 

in occupational stress research has theoretical and methodological limitations. Early 

occupational stress theories, including the Beehr-Newman model on which the current 

research model is based, asserted that the work environment was an essential 

component of occupational stress. Implicit in these discussions of the work 

environment was the fact that employees usually work together in groups or teams, 

and that these groups or teams of individual employees may develop over time shared 

perceptions of the psychosocial work environment. Theories from both social 

psychology and organisational behaviour propose various processes by which these 

shared perceptions may develop, with the proposed mechanisms including: 
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demographic similarity (Harrison, Price, & Bell, 1998), sharing a common 

leader/manager (Wayne, Shore, & Liden, 1997), sharing common work tasks, 

physical location, or other structural similarities (Pfeffer, 1991), development of 

social identity (Hogg & Terry, 2000), social comparison among workgroup members 

(Dijkstra, Kuyper, van der Werf, Buunk, & van der Zee, 2008; Festinger, 1954), and 

“top-down” organisational processes emphasising alignment between organisational 

strategy and employee behaviour (Bowen & Ostroff, 2004). Despite the implicit 

presence of the work environment/context in occupational stress theories, 

occupational stress theory itself remains relatively silent on the processes by which 

shared workgroup perceptions of the psychosocial environment develop, and how 

these may influence employee well-being. The primary emphasis still remains on 

individual explanations and/or processes internal to the individual that account for 

deviation in well-being. For occupational stress research to begin to explore this gap, 

a more thorough understanding of the influence of the work context on employee 

well-being via multilevel measurement and analysis of the psychosocial work 

environment is needed.  

A full understanding of the influence of work environment on well-being 

necessitates that group-level analysis of the psychosocial environment be incorporated 

in occupational stress research. However as reviewed in Chapter 3, the multilevel 

occupational stress literature is still emerging. Consequently, our understanding of the 

influence of the shared, group-level psychosocial environment on employees’ well-

being is limited, and largely restricted to inferences drawn from individual 

employees’ accounts of that environment, without accounting for the influence that 

shared perceptions among employees in the same workgroup may have. 



  141 

Study 1 sought to test a multilevel model of occupational stress, further 

adapting the research model introduced in Chapter 2 (Figure 2.2) to include the 

workgroup level of analysis. An illustration of this expanded multilevel model was 

presented in Figure 3.1. A more detailed illustration of the research model is depicted 

in Figure 5.1. Note that in Figure 5.1, and elsewhere in this thesis, well-being is used 

as a generic term that includes both positive and negative (strain) indices. 

 

 

Figure 5.1. Detailed multilevel research model, with research measures and 

hypotheses. 
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The review of the multilevel stress literature provided in Chapter 3 illustrated 

several gaps that Study 1 sought to address. In Study 1, investigation of the direct and 

moderating influence of the psychosocial work environment on employee well-being 

was undertaken by aggregating the responses of individual employees to the 

workgroup level. The group-level environment was quantified in two ways: a) the 

average perceptions of members of the same workgroup, aggregated from individual 

responses, and b) group-deviation in perceptions of the psychosocial environment, 

assessed by calculating the within-group standard deviation in group members’ 

perceptions. Investigating the influence of both group-average and group-deviation 

psychosocial environment gives a richer understanding of how the workgroup 

environment influences well-being and outcomes. In addition, Study 1 considers a 

broad range of psychosocial characteristics including job control and job demands, 

resources such as cohesion, leadership support, and organisational support, and 

emotional dissonance and neuroticism. This enables a fuller test of a model of 

occupational stress, considering positive and negative aspects of the psychosocial 

environment.  

Individual-level hypotheses.  The hypothesised relationships at the individual 

level of analysis replicate existing individual-level research described in Chapter 2 of 

this thesis, and are tests of the research propositions presented in Chapter 2. 

1. Direct effects of psychosocial environment on employee well-being:   

a. There will be direct positive effects of individual-level job demands 

and emotional dissonance on psychological strain, job anxiety and job 

depression. 
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b. There will be direct negative effects of individual-level job control, 

organisational support, leadership support and cohesion on 

psychological strain, job anxiety and job depression. 

c. There will be direct negative effects of individual-level job demands 

and emotional dissonance on job contentment and job enthusiasm. 

d. There will be direct positive effects of individual-level job control, 

organisational support, leadership support and cohesion on job 

contentment and job enthusiasm. 

2. Direct effects of individual characteristics on employee well-being 

a. There will be direct positive effects of individual-level neuroticism on 

psychological strain, job anxiety and job depression. 

b. There will be direct negative effects of individual-level neuroticism on 

job contentment and job enthusiasm. 

3. Direct effects of employee well-being on organisational outcomes 

a. There will be direct positive effects of psychological strain, job anxiety 

and job depression on turnover intentions. 

b. There will be direct negative effects of job contentment and job 

enthusiasm on turnover intentions.  

c. There will be direct negative effects of psychological strain, job 

anxiety, and job depression on work performance. 

d. There will be direct positive effects of job contentment and job 

enthusiasm on work performance. 

4. Direct effects of psychosocial environment on organisational outcomes:  

a. There will be direct positive effects of individual-level job demands 

and emotional dissonance on turnover intentions. 
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b. There will be direct negative effects of individual-level job control, 

organisational support, leadership support and cohesion on turnover 

intentions. 

c. There will be direct negative effects of individual-level job demands 

and emotional dissonance on work performance. 

d. There will be direct positive effects of individual-level job control, 

organisational support, leadership support and cohesion on work 

performance. 

5. Direct effects of individual characteristics on organisational outcomes: 

a. There will be direct positive effects of individual-level neuroticism on 

turnover intentions. 

b. There will be direct negative effects of individual-level neuroticism on 

work performance. 

6. The mediating role of employee well-being 

a. The predicted direct effects of job control, organisational support, 

leadership support, and cohesion on turnover intentions (H4b) will be 

mediated by well-being. 

b. The predicted direct effects of job demands and emotional dissonance 

on turnover intentions (H4a) will be mediated by well-being. 

c. The predicted direct effect of neuroticism on turnover intentions (H5a) 

will be mediated by well-being. 

d. The predicted direct effects of job control, organisational support, 

leadership support, and cohesion on work performance (H4c) will be 

mediated by well-being. 
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e. The predicted direct effects of job demands and emotional dissonance 

on work performance (H4d) will be mediated by well-being. 

f. The predicted direct effect of neuroticism on work performance (H5b) 

will be mediated by well-being. 

 

Between-level hypotheses.  Aggregated group-average and group-deviation 

measures of the psychosocial work environment were respectively predicted to have 

contextual and direct effects on individual well-being, and on organisational 

outcomes. More specifically, the following between-level hypotheses were made: 

7. Contextual and direct effects of workgroup psychosocial environment on 

individual well-being:   

a. There will be positive contextual effects of group-average job 

demands, emotional dissonance, and neuroticism on psychological 

strain, job anxiety, and job depression. 

b. There will be negative contextual effects of group-average job control, 

organisational support, leadership support, and cohesion on 

psychological strain, job anxiety, and job depression. 

c. There will be negative contextual effects of group-average job 

demands, emotional dissonance, and neuroticism on job contentment 

and job enthusiasm. 

d. There will be positive contextual effects of group-average job control, 

organisational support, leadership support, and cohesion on job 

contentment and job enthusiasm. 

e. There will be direct positive effects of group-deviation job control, job 

demands, emotional dissonance, organisational support, leadership 
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support, cohesion, and neuroticism on psychological strain, job 

anxiety, and job depression. 

f. There will be direct negative effects of group-deviation job control, job 

demands, emotional dissonance, organisational support, leadership 

support, cohesion, and neuroticism on job contentment and job 

enthusiasm.  

8. Contextual and direct effects of workgroup psychosocial environment on 

organisational outcomes:  

a. There will be direct positive effects of group-average job demands, 

emotional dissonance, and neuroticism on turnover intentions. 

b. There will be direct negative effects of group-average job control, 

organisational support, leadership support, and cohesion on turnover 

intentions. 

c. There will be direct negative effects of group-average job demands, 

emotional dissonance, and neuroticism on work performance. 

d. There will be direct positive effects of group-average job control, 

organisational support, leadership support, and cohesion on work 

performance. 

e. There will be direct positive effects of group-deviation (job control, 

job demands, emotional dissonance, organisational support, leadership 

support, cohesion, and neuroticism) on turnover intentions 

f. There will be direct negative effects of group-deviation (job control, 

job demands, emotional dissonance, organisational support, leadership 

support, cohesion, and neuroticism) on work performance.  

9. The moderating role of workgroup psychosocial environment:  



  147 

Following literature discussed in both Chapter 2 and Chapter 3 providing 

evidence that work environments high in resources attenuate/buffer negative stressor-

strain relationships, it was predicted that positive workgroup environments high in 

resources or low in demands would likewise have a buffering effect on individual-

level stressor-strain relationships. As such, the following cross-level interaction 

hypotheses were made: 

a. The predicted positive direct effects of individual-level job demands, 

emotional dissonance, and neuroticism on psychological strain, job 

anxiety, and job depression will be moderated by group-level 

psychosocial environment such that the individual-level effects will be 

weaker when the workgroup psychosocial environment is more 

positive, and stronger when the workgroup psychosocial environment 

is more negative. 

b. The predicted negative direct effects of individual-level job control, 

organisational support, leadership support, and cohesion on 

psychological strain, job anxiety, and job depression will be moderated 

by group-level psychosocial environment such that the individual-level 

effects will be stronger when the workgroup psychosocial environment 

is more positive, and weaker when the workgroup psychosocial 

environment is more negative. 

c. The predicted negative direct effects of individual-level job demands, 

emotional dissonance, and neuroticism on job contentment and job 

enthusiasm will be moderated by group-level psychosocial 

environment such that the individual-level effects will be weaker when 

the workgroup psychosocial environment is more positive, and 
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stronger when the workgroup psychosocial environment is more 

negative. 

d. The predicted positive direct effects of individual-level job control, 

organisational support, leadership support, and cohesion on job 

contentment and job enthusiasm will be moderated by group-level 

psychosocial environment such that the individual-level effects will be 

stronger when the workgroup psychosocial environment is more 

positive, and weaker when the workgroup psychosocial environment is 

more negative. 

 

Method 

The methods used in this study were described in Chapter 4. 

 

Results of Study 1 

Intraclass Correlation Coefficients and other aggregation statistics.  After 

establishing the factor structure of individual-level measures (see Appendix D), a 

series of preliminary analyses were conducted to examine whether it was appropriate 

to aggregate individual-level measures to the workgroup level. A summary of the 

results of these analyses is presented in Table 5.1. First, intraclass correlation 

coefficients (ICC(1)) were calculated in Mplus to estimate the amount of variance in 

the individual-level research measures attributable to workgroup membership. The 

ICC(1) values obtained were all .05 or greater, indicating that at least 5% of variance 

in all research variables was attributable to workgroup membership, indicative of a 

small to medium effect and providing initial evidence of group effects. ICC(1) values 
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ranged as high as 11% for leadership support and 17% for cohesion, both medium 

effect sizes.  

Second, the estimated inter-rater agreement (rWG(J)) for each measure was 

calculated in SPSS, under both uniform and skewed distributions. Estimates for rWG(J) 

were calculated and evaluated following the recommendations of LeBreton and Senter 

(2008) and Biemann, Cole, and Voelpel (2012). Values of rWG(J)uniform ranged from .75 

to .90 for six of the seven measures, indicating a strong amount of agreement within 

workgroups on the aggregated group-level measures. There was moderate agreement 

for emotional dissonance, rWG(J)uniform  = .68. Consistent with the literature, values of 

rWG(J)skewed  were lower than those obtained under the uniform distribution, but still 

demonstrated either strong (job demands, cohesion, neuroticism) or moderate (job 

control, organisational support, leadership support) levels of agreement. Emotional 

dissonance again demonstrated lower agreement, rWG(J)skewed  = .49.  

Finally, the reliability of the group-level means (ICC(2)) were calculated in 

SPSS. Estimates for ICC(2) were calculated and evaluated following the 

recommendations of LeBreton and Senter (2008) and Biemann et al. (2012). Values 

of ICC(2) for five of the seven research measures were greater than .80, above the .70 

recommended cut-off value indicating an adequate degree of reliability. The ICC(2) 

values of both organisational support and leadership support (.72 and .68 respectively) 

were lower than those obtained for the other measures. This was consistent with the 

relatively lower reliability of these measures at the individual level, as reported in 

Table 5.2 (see value for Cronbach’s alpha). Collectively, the results of the aggregation 

analysis provided initial support for the aggregation of the individual-level measures 

in order to investigate the group-level effects of psychosocial environment.  
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Table 5.1 

Aggregation Statistics for Research Variables, Study 1 

   ICC(1)    rWG(J) 

Variable No. 

items 

 Mean Min Max  ICC(2)  uniform skewed 

Job control 10  .06 .04 .08  .90  .83 .63 

Job demands 9  .09 .06 .13  .83  .87 .73 

Emotional dissonance 4  .05 .05 .06  .81  .69 .49 

Organisational support 4  .06 .05 .07  .72  .80 .60 

Leadership support 3  .11 .08 .15  .68  .75 .57 

Cohesion 6  .17 .12 .22  .89  .87 .77 

Neuroticism 12  .07 .03 .08  .86  .90 .77 

Psychological strain 12  .06 .04 .09      

Job anxiety 3  .07 .06 .08      

Job contentment 3  .07 .06 .08      

Job depression 3  .07 .06 .07      

Job enthusiasm 3  .05 .05 .06      

Turnover intentions 3  .05 .04 .05      

Work performance 2  .05 .05 .06      

 

 

Descriptive statistics.  Descriptive statistics (means, standard deviations, 

skewness, and kurtosis), and Cronbach’s alphas for individual-level measures are 

presented in Table 5.3. All measures demonstrated acceptable reliability (α values .79 

or greater). Intercorrelations between individual-level measures are presented in Table 

5.3. Correlations between individual-level variables were generally of the magnitude 

and direction as expected based on the literature reviewed in Chapter 2. Exceptions 

were observed for job demands, which did not have a significant correlation with job 

enthusiasm, and had only very weak correlations with job depression and turnover 

intentions. In addition, the correlation between job demands and work performance 

was positive, rather than the expected negative direction. The correlation between 

emotional dissonance and work performance was not significant. Intercorrelations 
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between group-level measures, along with means and standard deviations, are 

presented in Table 5.4. 

 

Table 5.2 

Individual-Level Descriptive Statistics, Study 1 

       Skewness  Kurtosis 

 min max M SD α  Est. SE  Est. SE 

1. Job control 1.00 5.00 3.40 0.84 .93  -0.24 .06  -0.32 .11 

2. Job demands 1.00 5.00 3.83 0.72 .89  -0.43 .06  -0.08 .11 

3. Emotional dissonance 1.00 5.00 3.12 1.00 .92  -0.29 .06  -0.51 .11 

4. Organisational support 1.00 4.75 2.66 0.77 .80  -0.02 .06  -0.58 .11 

5. Leadership support 1.00 5.00 2.82 0.89 .79  -0.32 .06  -0.65 .11 

6. Cohesion 1.00 7.00 5.11 1.11 .93  -0.87 .06  0.71 .11 

7. Neuroticism 2.00 8.00 3.34 0.95 .88  1.23 .06  2.14 .11 

8. Psychological strain 2.00 8.00 4.10 0.95 .91  1.30 .06  1.93 .11 

9. Job anxiety 1.00 6.00 2.66 1.10 .91  0.78 .06  0.32 .11 

10. Job contentment 1.00 6.00 2.84 1.11 .90  0.34 .06  -0.71 .11 

11. Job depression 1.00 6.00 2.00 1.12 .95  1.35 .06  1.50 .11 

12. Job enthusiasm 1.00 6.00 3.03 1.09 .90  0.33 .06  -0.50 .11 

13. Turnover intentions 1.00 5.00 2.79 1.15 .89  -0.06 .06  -0.99 .11 

14. Work performance 1.00 8.00 5.21 1.31 .83  -0.58 .06  0.17 .11 
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Table 5.3 

Correlations between Individual-Level Research Measures, Study 1 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 

1. Job control -              

2. Job demands -.05* -             

3. Emotional dissonance -.22*  .34* -            

4. Organisational support  .30* -.09* -.23* -           

5. Leadership support  .29* -.07* -.16*  .62* -          

6. Cohesion  .23*  .05* -.07*  .21*  .35* -         

7. Neuroticism -.17*  .12*  .26* -.15* -.20* -.13* -        

8. Psychological strain -.29*  .11*  .25* -.28* -.31* -.21*  .54* -       

9. Job anxiety -.31*  .20*  .26* -.34* -.31* -.21*  .45*  .57* -      

10. Job contentment  .36* -.13* -.20*  .36*  .34*  .29* -.33* -.43* -.54* -     

11. Job depression -.30*  .08*  .24* -.38* -.40* -.27*  .48*  .64*  .67* -.50* -    

12. Job enthusiasm  .38* -.03 -.17*  .39*  .39*  .36* -.30* -.43* -.42*  .74* -.50* -   

13. Turnover intentions -.27*  .07*  .19* -.43* -.40* -.26*  .24*  .40*  .37* -.41*  .45* -.44* -  

14. Work performance  .22*  .20* -.02  .12*  .16*  .23* -.15* -.28* -.14*  .20* -.27*  .31* -.21* - 

Note. N = 1,833. Correlations ≥ ±.05 significant at p < .05. Correlations ≥ ±.07 significant at p < .01. Correlations ≥ ±.08 significant at p < .001. 

* p < .05.  
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Table 5.4 

Correlations between Group-Level Research Variables, Study 1 

Variables M SD  1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 

1. Group size 18.32 18.99  -               

Group-average                   

2. Job control 3.48 0.48  -.19* -              

3. Job demands 3.80 0.44   .06 -.02 -             

4. Emotional dissonance 3.08 0.57   .05 -.25*  .35* -            

5. Organisational support 2.65 0.46   .04  .28* -.12* -.26* -           

6. Leadership support 2.84 0.56   .01  .24* -.06 -.12*  .55* -          

7. Cohesion 5.09 0.78   .07  .17*  .08 -.05  .12*  .34* -         

8. Neuroticism 3.40 0.60  -.12* -.18*  .00  .19* -.18* -.22* -.09 -        

Group-deviation                   

9. Job control 0.69 0.37   .18* -.25*  .05  .06 -.03 -.07 -.01 -.03 -       

10. Job demands 0.62 0.31   .10  .00 -.20* -.05  .03 -.08 -.12*  .04  .15* -      

11. Emotional dissonance 0.84 0.44   .13* -.05  .08 -.12* -.10 -.07  .02 -.13*  .09  .14* -     

12. Organisational support 0.65 0.32   .16* -.02  .01  .08  .01  .02  .00 -.04  .12*  .10  .06 -    

13. Leadership support 0.72 0.38   .13* -.10 -.02  .09 -.13* -.14* -.16*  .00  .15*  .10*  .02  .36* -   

14. Cohesion 0.85 0.48   .10 -.07 -.02 -.04 -.04 -.19* -.40* -.09  .16*  .08  .14*  .05  .18* -  

15. Neuroticism 0.83 0.50   .03 -.12*  .04  .12* -.06 -.11* -.02  .56*  .06  .01  .04  .07  .00 -.06 - 

Note. k = 365. Correlations between group-average and group-deviation measures of the same variable shaded in grey for readability. Correlations ≥ ±.10 significant at p < 

.05. Correlations ≥ ±.14 significant at p < .01. Correlations ≥ ±.19 significant at p < .001. 

* p < .05.  
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Contextual model.  Before specifying the full contextual model to test 

hypotheses 1 to 8, an initial individual-level model was specified to determine 

whether a full or partial mediation model was a better fit to the individual-level data. 

First a full mediation model was specified (no direct paths from psychosocial work 

environment or neuroticism to turnover intentions or work performance), and then an 

alternative partial mediation model was specified (direct paths from all psychosocial 

work environment factors and neuroticism to turnover intentions and work 

performance). The partial mediation model demonstrated significantly better fit than 

the full mediation model, ΔYB-χ2 (14) 271.10, p < .001, and so a partial mediation 

model was retained as the basis for the full contextual model. 

A full contextual model was specified using the manifest measurement/ 

manifest aggregation method (Lüdtke et al., 2011) to test hypotheses 1 to 8. The 

estimates from this model are presented in Tables 5.5 and 5.6. Indirect effects were 

evaluated to test hypothesis 6, and a summary of these results is presented in Table 

5.7. 
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Table 5.5 

Cross-Sectional Contextual Model Predicting Strain and Well-Being Outcomes 

 Psychological  

distress 

 Job  

anxiety 

 Job  

contentment 

 Job  

depression 

 Job  

enthusiasm 

Predictors Est SE  Est SE  Est SE  Est SE  Est SE 

Within-level               

Job control -.13** .03  -.19** .03   .23** .03  -.13** .03   .24** .03 

Job demands  .00 .02   .11** .03  -.06* .03  -.01 .03   .03 .03 

Emotional dissonance  .06* .02   .05 .03   .01 .03   .06* .03   .01 .03 

Organisational support -.08* .03  -.17** .03   .18** .03  -.19** .03   .21** .03 

Leadership support -.06* .03  -.06 .03   .09* .04  -.14** .03   .11* .03 

Cohesion -.06* .03  -.12** .03   .19** .03  -.13** .03   .25** .03 

Neuroticism  .45** .03   .38** .02  -.24** .02   .42** .03  -.20** .03 

Between-level               

Group-average job control  .03 .02   .03 .03  -.02 .03   .01 .03  -.02 .03 

Group-average job demands  .04 .02   .05† .03  -.04 .03   .01 .03  -.01 .03 

Group-average emotional dissonance -.00 .02  -.01 .03  -.03 .03  -.01 .03  -.04 .03 

Group-average organisational support -.01 .02  -.03 .03   .03 .03   .02 .03  -.01 .03 

Group-average leadership support -.03 .03  -.01 .04  -.02 .04  -.04 .03   .01 .03 

Group-average cohesion  .01 .03   .07* .03  -.01 .03   .04 .03  -.03 .03 

Group-average neuroticism -.01 .03   .00 .03  -.04 .03  -.00 .03  -.06† .03 

             (continued) 
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Table 5.5  

Cross-Sectional Contextual Model Predicting Well-Being Outcomes (continued) 

 Psychological  

distress 

 Job  

anxiety 

 Job  

contentment 

 Job  

depression 

 Job 

enthusiasm 

Predictors Est SE  Est SE  Est SE  Est SE  Est SE 

Group-deviation job control -.00 .02   .01 .02  -.01 .03   .03 .02   .01 .02 

Group-deviation job demands  .03 .02   .03 .03  -.02 .03   .02 .02  -.00 .02 

Group-deviation emotional dissonance -.03 .02  -.04† .02  -.00 .02  -.05* .02  -.03 .02 

Group-deviation organisational support -.03† .02  -.06* .03   .02 .03  -.02 .02   .02 .02 

Group-deviation leadership support  .06* .02   .08* .03  -.01 .03   .05* .02  -.00 .02 

Group-deviation cohesion  .03† .02   .02 .03   .02 .03   .02 .02   .03 .02 

Group-deviation neuroticism -.01 .02   .01 .03   .02 .03   .00 .03   .06* .03 

Group size -.01 .02  -.02 .03   .01 .03  -.02 .02   .02 .03 

Estimated variance explained               

Within-level  .37**   .34**   .29**   .38**   .34**  

Between-level  .66†   .59*   .34†   .69   .58  

Note. Values are unstandardised estimates, based on model with individual- and group-level outliers deleted (n = 1,757, k = 362). Model fit: Loglikelihood (-2LL) MLR = -

15,707.92, AIC = 30,819.76, BIC = 32,007.05, BIC adj. = 31,317.65. 

† p < .10. * p < .05. ** p < .001. 
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Table 5.6 

Cross-Sectional Contextual Model Predicting Organisational Outcomes 

 Turnover intentions  Work performance 

Predictors Estimate SE  Estimate SE 

Within-level      

Job control -.06 .03   .10* .04 

Job demands  .01 .03   .27** .03 

Emotional dissonance  .03 .03   .03 .04 

Organisational support -.23** .04  -.02 .04 

Leadership support -.08* .04  -.03 .04 

Cohesion -.10* .03   .19** .04 

Neuroticism -.03 .03  -.00 .04 

Job anxiety  .02 .03   .09* .04 

Job contentment -.05 .04  -.07 .05 

Job depression  .14** .04  -.13* .04 

Job enthusiasm -.14** .04   .23** .05 

Psychological strain  .16** .04  -.24** .05 

Between-level      

Group-average job control  .03 .03   .03 .04 

Group-average job demands  .02 .03   .01 .04 

Group-average emotional 

dissonance -.02 .03 

 

-.02 .04 

Group-average organisational 

support  .00 .03 

 

-.05 .04 

Group-average leadership support -.05 .04   .07 .05 

Group-average cohesion  .06 .04  -.12* .04 

Group-average neuroticism -.03 .03   .01 .05 

Group-deviation job control -.01 .02  -.03 .03 

Group-deviation job demands -.02 .02   .01 .03 

Group-deviation emotional 

dissonance -.06* .03 

 

 .05 .03 

Group-deviation organisational 

support -.02 .02 

 

-.06* .03 

Group-deviation leadership support -.02 .03   .04 .03 

Group-deviation cohesion  .01 .03  -.04 .03 

Group-deviation neuroticism  .01 .03   .00 .04 

Group size  .02 .03  -.00 .03 

Estimated variance explained      

Within-level  .36**   .21**  

Between-level  .45*   .82†  

Note. Values are unstandardised estimates, based on model with individual- and group-level outliers 

deleted (n = 1,757, k = 362). Model fit: Loglikelihood (-2LL) MLR = -15,707.92, AIC = 30,819.76, 

BIC = 32,007.05, BIC adj. = 31,317.65. 

† p < .10. * p < .05. ** p < .001. 
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Table 5.7 

Summary of Direct, Indirect and Total Effects of Psychosocial Work Environment on 

Turnover Intentions and Work Performance 

 Turnover intentions  Work performance 

Predictors and mediators Direct Indirect Total  Direct Indirect Total 

Job control -.06 -.09** -.14**   .10*  .07**  .17** 

Psychological distress  -.02*     .03*  

Job anxiety  -.003    -.02*  

Job contentment  -.01    -.02  

Job depression  -.02*     .02*  

Job enthusiasm  -.03**     .06**  

Job demands  .01  .001  .01   .27**  .02*  .30** 

Psychological distress   .001    -.001  

Job anxiety   .002     .01  

Job contentment   .003     .004  

Job depression  -.001     .001  

Job enthusiasm  -.004     .01  

Emotional dissonance  .03  .02*  .04   .03 -.02  .01 

Psychological distress   .01*    -.01*  

Job anxiety   .001     .01  

Job contentment   .000    -.001  

Job depression   .01*    -.01  

Job enthusiasm  -.001     .002  

Organisational support -.23** -.08** -.31**  -.02  .07**  .05 

Psychological distress  -.01*     .02*  

Job anxiety  -.003    -.02  

Job contentment  -.01    -.01  

Job depression  -.03**     .03*  

Job enthusiasm  -.03*     .05**  

Leadership support -.08* -.05** -.13**  -.03  .05**  .02 

Psychological distress  -.01     .01  

Job anxiety  -.001    -.01  

Job contentment  -.01    -.01  

Job depression  -.02*     .02*  

Job enthusiasm  -.02*     .03*  

continued 
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Table 5.7 

Summary of Direct, Indirect and Total Effects of Psychosocial Work Environment on 

Turnover Intentions and Work Performance (continued) 

 Turnover intentions  Work performance 

Predictors and 

mediators 

Direct Indirect Total  Direct Indirect Total 

Cohesion -.10* -.07** -.17**   .19**  .06**  .25** 

Psychological 

distress  -.01* 

  

  .01 

 

Job anxiety  -.002    -.01  

Job contentment  -.01    -.01  

Job depression  -.02*     .02*  

Job enthusiasm  -.03*     .06**  

Neuroticism -.03  .18**  .15**  -.003 -.15** -.16** 

Psychological 

distress   .07** 

  

 -.11** 

 

Job anxiety   .01     .04*  

Job contentment   .01     .02  

Job depression   .06**    -.06*  

Job enthusiasm   .03**    -.05**  

Note. Values are unstandardised estimates, based on model with individual and group-level outliers 

deleted (n = 1,757, k = 362). Model fit: Loglikelihood (-2LL) MLR = -15,707.92, AIC = 30,819.76, 

BIC = 32,007.05, BIC adj. = 31,317.65. 

* p < .05. ** p < .001. 

 

Results of within-level hypotheses. 

Hypothesis 1: Direct effects of psychosocial environment on employee well-

being.   Overall, there was strong support for significant direct effects of job control, 

organisational support, leadership support and cohesion on well-being (H1b and H1d), 

but weaker support for effects of job demands and emotional dissonance on well-

being (H1a and H1c). Results against specific hypothesis are detailed as follows: 

Hypothesis 1a was partially supported. In line with predictions, individual-

level job demands had a direct positive effect on job anxiety, and emotional 

dissonance had a direct positive effect on psychological strain and job depression. 

However, contrary to predictions, job demands was not significantly related to 
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psychological distress or job depression, and emotional dissonance was not 

significantly related to job anxiety. 

Hypothesis 1b, which predicted direct negative effects of individual-level job 

control, organisational support, leadership support and cohesion on psychological 

strain, job anxiety, and job depression was fully supported, with the exception of the 

relationship between leadership support and job anxiety, which was not significant. 

Hypothesis 1c, which predicted direct negative effects of individual-level job 

demands and emotional dissonance on job contentment and job enthusiasm was only 

supported for the relationship between job demands and job contentment.  

Hypothesis 1d, which predicted direct positive effects of individual-level job 

control, organisational support, leadership support, and cohesion on job contentment 

and job enthusiasm, was fully supported. 

Hypothesis 2: Direct effects of individual characteristics on employee well-

being.  Both Hypothesis 2a and Hypothesis 2b were fully supported, with direct 

effects of individual-level neuroticism on all well-being outcomes. 

Hypothesis 3: Direct effects of employee well-being on organisational 

outcomes.  Overall, there was only partial support for direct effects of well-being on 

organisational outcomes. The hypothesised effects of psychological distress, job 

depression and job enthusiasm on turnover intentions and work performance were 

fully supported. However, the hypothesised effects of job anxiety and job contentment 

on organisational outcomes were not supported. Results against specific hypothesis 

are as follows: 

Hypothesis 3a was partially supported. Psychological distress and job 

depression both had direct positive effects on turnover intentions, but job anxiety did 

not.  
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Hypothesis 3b was partially supported. Job enthusiasm had a direct negative 

effect on turnover intentions, but job contentment did not.  

Hypothesis 3c was partially supported. Psychological distress and job 

depression both had direct negative effects on work performance, but job anxiety did 

not.  

Hypothesis 3d was partially supported. Job enthusiasm had a direct positive 

effect on work performance, but job contentment did not.  

Hypothesis 4: Direct effects of psychosocial environment on organisational 

outcomes.  Overall, there was partial support for direct effects of psychosocial 

environment on organisational outcomes. Only cohesion was significantly related to 

both outcomes. Organisational support and leadership support were significantly 

related to turnover intentions but not to work performance; job control and job 

demands were significantly related to work performance but not to turnover 

intentions. Emotional dissonance was not significantly related to either outcome. 

Results against specific hypotheses were as follows: 

Hypothesis 4a was not supported. Neither individual-level job demands nor 

emotional dissonance were significantly related to turnover intentions. 

Hypothesis 4b was partially supported. There were direct negative effects of 

individual-level organisational support, leadership support, and cohesion on turnover 

intentions. However, the relationship between job control and turnover intentions was 

not significant.  

Hypothesis 4c was not supported. The relationship between individual-level 

job demands and work performance was significant, but in the positive rather than the 

expected negative direction. The predicted relationship between emotional dissonance 

and work performance was not significant.  
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Hypothesis 4d was partially supported. There were direct positive effects of 

individual-level job control and cohesion on work performance, however the 

predicted relationships between organisational support and leadership support and 

work performance were not significant.  

Hypothesis 5: Direct effects of individual characteristics on organisational 

outcomes.  Hypothesis 5a and Hypothesis 5b were not supported, as individual-level 

neuroticism was not significantly related to either turnover intentions or work 

performance. 

Hypothesis 6: The mediating role of well-being.  Overall, there was partial 

support for hypothesis 6. As shown in Table 5.7, of the 14 possible mediated 

pathways, six showed support for mediation (that is, direct and indirect effects), six 

showed support for indirect effects only, and two showed no effects. Of the well-

being variables measures, mediated and indirect effects operated almost exclusively 

through psychological distress, job depression, and job enthusiasm. This is because 

job anxiety and job contentment were not significant predictors of turnover intentions 

or work performance. These results of specific hypotheses are discussed in more 

detail below. 

Hypothesis 6a was partially supported. The direct effects of organisational 

support, leadership support, and cohesion on turnover intentions were mediated by 

well-being. Psychological strain, job depression, and job enthusiasm were identified 

as the mediating variables, but not job anxiety or job contentment. In the case of job 

control and turnover intentions, there was evidence for an indirect effect only, as the 

direct effect of job control on turnover intentions was not significant. Again, these 

indirect effects were through psychological distress, job depression, and job 

enthusiasm only. 
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Hypothesis 6b was not supported. Job demands and emotional dissonance did 

not have direct effects on turnover intentions, and as such, there was no support for 

well-being mediating the relationships. There was evidence for an indirect effect of 

emotional dissonance on turnover intentions through psychological distress and job 

depression, but no evidence for indirect effects of job demands on turnover intentions.  

Hypothesis 6c was not supported. Neuroticism did not have a direct effect on 

turnover intentions, and as such, there was no support for well-being mediating the 

relationship. There was, however, evidence for an indirect effect of neuroticism on 

turnover intentions through psychological distress, job depression, and job 

enthusiasm. 

Hypothesis 6d was partially supported. The direct effects of job control and 

cohesion on work performance were mediated by job depression and job enthusiasm. 

The direct effect of job control on work performance was also mediated by 

psychological distress. Organisational support and leadership support did not have 

direct effects on work performance, so there was no mediating relationship. However, 

there was evidence of indirect effects of both variables on work performance through 

job depression and job enthusiasm. Organisational support also displayed an indirect 

effect on work performance through psychological distress. 

Hypothesis 6e was not supported. The direct effect of job demands on work 

performance showed evidence of a significant indirect effect; however, none of the 

individual mediated pathways was significant. There was no direct effect of emotional 

dissonance on work performance, and no evidence of an indirect effect.  

Hypothesis 6f was not supported. There was no direct effect of neuroticism on 

work performance, and so no evidence of mediation. There was, however, evidence 
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for an indirect effect of neuroticism on work performance through psychological 

distress, job depression, and job enthusiasm. 

Results of between-level hypotheses. 

Hypothesis 7: Contextual and direct effects of workgroup psychosocial 

environment on well-being.  There was no evidence for contextual effects of group-

average workgroup psychosocial environment on well-being, and as such, hypotheses 

7a, 7b, 7c, and 7d were not supported. Although there was a significant contextual 

effect of group-average cohesion on job anxiety (H7b), this relationship was positive 

rather than in the expected negative direction. The relationship between all other 

group-average measures of psychosocial environment and well-being were not 

significant. 

There was mixed evidence for direct effects of group-deviation in 

psychosocial environment on well-being. In support of Hypothesis 7e, there was a 

significant positive direct effect of group-deviation in leadership support on 

psychological distress, job anxiety and job depression. Contrary to Hypothesis 7e, 

however, group-deviation in organisational support had a direct negative effect on job 

anxiety, and group-deviation in emotional dissonance had a direct negative effect. 

These results suggest, contrary to hypotheses, that divergence in within-group opinion 

can have positive impacts on employee well-being. Hypothesis 7f was not supported. 

Though there was a significant effect of group-deviation neuroticism on job 

enthusiasm, this was positive rather than the expected negative direction.  

Hypothesis 8: Contextual and direct effects of workgroup psychosocial 

environment on organisational outcomes.  There was no evidence for direct effects of 

group-average psychosocial environment on turnover intentions, and as such, 

hypotheses 8a and 8b were not supported. Although there was a significant direct 
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effect of group-average cohesion on work performance (H8d), this was negative 

rather than in the expected positive direction. All other hypothesised direct effects on 

work performance were not significant. 

There was very limited evidence for direct effects of group-deviation 

psychosocial environment on turnover intentions (H8e), or work performance (H8f). 

Group-deviation in organisational support had a direct negative effect on work 

performance as predicted, however no other effects were significant. There was a 

direct negative effect of group-deviation emotional dissonance on turnover intentions 

(H8e); however, this was contrary to the hypothesised positive effect. All other 

hypothesised effects of group-deviation psychosocial environment on turnover 

intentions were not significant.  

Cross-level interactions.  Hypothesis 9 predicted that group-average and 

group-deviation measures of the psychosocial environment would moderate the 

individual-level effects of psychosocial environment on well-being. It was not 

feasible to test all cross-level interaction terms at once in one model. Therefore, five 

separate models were estimated, one for each dependent variable. Model fit 

information for these models is summarised in Table 5.8. For each model except job 

enthusiasm, the model with cross-level interactions demonstrated significantly better 

fit than the fixed effects model.  

To explore the form of the significant cross-level interaction terms, simple 

slopes were computed at values one standard deviation above and below the mean of 

the relevant group-average or group-deviation moderator. In addition, the form of 

each significant cross-level interaction term was plotted, and from this, four distinct 

patterns of cross-level interactions could be discerned. These are labelled as patterns 

“A”, “B”, “C”, and “D” in Tables 5.9 to 5.13. As elaborated below, these patterns 
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help explain the moderating effects of workgroup psychosocial environment. Tables 

5.9 to 5.13 display the significant cross-level interaction terms for each model. For 

clarity, nonsignificant interaction terms are not shown. For each significant cross-

level interaction term, a summary of the simple slopes is provided, and the pattern of 

the plotted interaction.  
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Table 5.8 Fit Information for Models with and without Cross-Level Interactions 

 Psychological distress  Job anxiety  Job contentment 

 Model 1 Model 2 Model 3  Model 1 Model 2 Model 3  Model 1 Model 2 Model 3 

-2LL (MLR) -1,998.62 -1,982.28 -1,891.92  -2,319.04 -2,314.94 -2,250.00  -2,414.12 -2,410.80 -2,346.65 

Correction factor 1.0444 1.0612 0.9494  1.0697 1.0601 0.9155  0.9829 1.1163 0.8971 

M2 vs. M1 (Δχ2) 

M3 vs. M2 (Δχ2) 

M3 vs. M1 (Δχ2) 

 29.15**  

197.44** 

229.91** 

  8.00  

149.04* 

156.72* 

  4.16  

154.53* 

153.70* 

AIC 4,047.23 4,028.55 4,057.83  4,688.08 4693.87 4,773.99  4,879.24 4,885.60 4,967.30 

BIC 4,184.58 4,204.36 4,810.49  4,825.38 4869.62 5,526.43  5,015.57 5,061.39 5,719.88 

BIC adj. 4,105.15 4,102.69 4,375.25  4,745.96 4767.96 5,091.19  4,936.15 4,959.73 5,284.64 

Parameters 25 32 137  25 32 137  25 32 137 

 Job depression Job enthusiasm  

 Model 1 Model 2 Model 3  Model 1 Model 2 Model 3  

-2LL (MLR) -2,319.61 -2,303.66 -2,218.17  -2,353.54 -2,353.89 -2,303.998  

Correction factor 1.0836 1.095 1.0816  0.9939 1.0308 0.9357  

M2 vs. M1 (Δχ2) 

M3 vs. M2 (Δχ2) 

M3 vs. M1 (Δχ2) 

 28.09**  

158.68** 

187.65** 

  0.00  

110.05 

107.38 

 

AIC 4,689.23 4,671.33 4,710.35  4,757.07 4,771.78 4,882.00  

BIC 4,826.62 4,847.18 5,463.24  4,894.55 4,947.74 5,635.34  

BIC adj. 4,747.19 4,745.52 5,027.99  4,815.12 4,846.08 5,200.10  

Parameters 25 32 137  25 32 137  

Note. Model 1 = fixed effects, Model 2 = random slopes, Model 3 = cross-level interactions. -2LL (MLR) = loglikelihood value calculated with robust maximum likelihood estimator. AIC = 

Akaike information criterion. BIC = Bayesian information criterion. BIC adj. = BIC adjusted for sample size. Significance of model differences calculated using the formula available on the 

Mplus website.  

* p < .05. ** p < .001. 
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Table 5.9 

Summary of Simple Slopes Analyses for Significant Cross-Level Interactions 

Predicting Psychological Strain 

  Value of group-level moderator  

  +1SD  -1SD  

Interaction terms Est SE Slope t  Slope t Pattern 

Individual job control ×         

Group-average cohesion .08* .03 -.07 -1.55  -.23** -5.39 C† 

     ¤     

Individual job demands ×     ¤     

Group-average leadership 

support .08* .03  .09* 2.04 

 

-.07 -1.54 

B* 

Group-average neuroticism .05† .03  .06 1.47  -.04 -0.90 D** 

Group-deviation emotional 

dissonance .04* .02  .05 1.51 

 

-.03 -0.87 

 

B* 

        

Individual emotional dissonance ×        

Group-average emotional 

dissonance -.10** .03 -.08* -2.03 

 

 .13* 3.50 

 

C* 

        

Individual organisational support ×        

Group-average job control  .06* .03 -.01 -0.29  -.14* -3.31 A* 

Group-average cohesion -.06† .04 -.14* -3.10  -.01 -0.25 B† 

Group-deviation organisational 

support -.08* .03 -.16** -3.86 

 

 .01 0.22 

 

B* 

Group-deviation cohesion -.06* .03 -.14* -3.48  -.01 -0.28 A* 

Group-deviation job control  .06† .03 -.02 -0.40  -.13* -3.14 C 

        

Individual leadership support ×        

Group-average organisational 

support  .07* .03  .05 1.05 

 

-.09* -2.15 

 

A* 

Group-average cohesion -.06† .03 -.09† -1.88   .04 0.82 B† 

Group-deviation job control -.05† .03 -.08† -1.78   .03 0.69 C 

         

Individual cohesion ×         

Group-average job demands -.08* .03 -.12* -2.95   .03 0.70 A* 

Group-average neuroticism -.05† .03 -.10* -2.31   .01 0.16 D** 

Group-deviation leadership 

support -.07* .04 -.12* -2.59 

 

 .03 0.58 

 

A* 

         

Individual neuroticism ×         

Group-deviation neuroticism -.07* .03 .42** 10.00  .55** 13.11 C† 

Note. Estimates based on model with individual and group-level outliers deleted (n = 1,797, k = 361). 

Pattern A = high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent benefit, Pattern 

D = consistent benefit.  

† p < .10. * p < .05. ** p < .001. 
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Table 5.10 

Summary of Simple Slopes Analyses for Significant Cross-Level Interactions 

Predicting Job Anxiety 

  Value of group-level moderator  

  +1SD  -1SD  

Interaction terms Est SE Slope t  Slope t Pattern 

Individual job control ×         

Group-average emotional dissonance -.05† .03 -.27** -6.39  -.17* -3.94 A* 

Group-average organisational support   .08* .04 -.14* -2.92 ¤  -.30** -6.29 A* 

Group-average leadership support -.07* .03 -.29** -6.36  -.15* -3.31 B* 

Group-average cohesion  .09* .04 -.13* -2.76  -.31** -6.60 C* 

Group-deviation job control  .06† .03 -.16* -3.80  -.27** -6.35 B† 

        

Individual job demands ×        

Group-average job demands  .06* .03 .18** 4.13  .05 1.25 A** 

Group-average leadership support  .12** .03 .24** 5.15  -.01 -0.11 C* 

        

Individual emotional dissonance ×        

Group-average emotional dissonance -.06† .04 -.02 -0.38  .10* 2.22 B† 

Group-average neuroticism  .09* .05 .14* 2.49  -.05 -0.91 D* 

        

Individual organisational support ×        

Group-average job demands  .07† .04 -.11* -2.10  -.24** -4.77 B* 

Group-average emotional dissonance -.06† .04 -.24** -4.63  -.11* -2.24 A† 

Group-average cohesion -.07* .04 -.25** -4.82  -.10 -1.95 B† 

Group-deviation cohesion -.13** .04 -.31** -5.90  -.04 -0.78 C* 

        

Individual leadership support ×        

Group-average organisational support  .12* .05 .11† 1.70  -.12† -1.96 A* 

         

Individual cohesion ×         

Group-average job demands -.06† .03 -.19* -3.73  -.07 -1.47 A* 

Group-average neuroticism -.09* .04 -.22** -4.07  -.04 -0.66 D** 

Group-deviation leadership support -.06† .04 -.19* -3.62  -.07 -1.25 A* 

Group-deviation emotional dissonance -.07† .04 -.20* -3.63  -.06 -1.17 B* 

         

Individual neuroticism ×         

Group-average emotional dissonance  .05† .03 .41** 9.58  .31** 7.21 A† 

Group-deviation cohesion -.06* .03 .31** 7.10  .42** 9.69 C 

Note. Estimates based on model with individual and group-level outliers deleted (n = 1,794, k = 360). 

Pattern A = high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent benefit, Pattern D 

= consistent benefit.  

† p < .10. * p < .05. ** p < .001. 
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Table 5.11 

Summary of Simple Slopes Analyses for Significant Cross-Level Interactions 

Predicting Job Contentment 

  Value of group-level moderator  

  +1SD  -1SD  

Interaction terms Est SE Slope t  Slope t Pattern 

Individual job control ×         

Group-average leadership 

support    .07† .04  .34** 6.86 ¤   .20** 4.01 B* 

Group-deviation 

organisational support -.06† .04  .21** 4.25   .33** 6.79 C 

         

Individual job demands ×         

Group-average leadership 

support -.09* .04 -.19** -3.50   .00 0.06 B* 

Group-average neuroticism -.06† .03 -.16* -3.31  -.03 -0.58 D 

        

Individual emotional dissonance ×        

Group-average 

organisational support -.09* .04 -.05 -1.11   .13* 2.62 B* 

        

Individual organisational support ×        

Group-average job control -.07† .04  .14* 2.57   .27** 5.07 A** 

Group-average neuroticism  .10* .05  .30** 4.97   .11 1.73 A** 

        

Individual leadership support ×        

Group-average job demands -.08* .04 -.02 -0.29   .15* 2.74 B** 

Group-deviation job control  .09* .04  .16* 2.66  -.02 -0.36 C† 

         

Individual cohesion ×         

Group-deviation job control -.06† .04  .15* 2.80   .27** 5.07 C 

Group-deviation job 

demands -.10* .04  .11 1.89   .31** 5.59 C* 

         

Individual neuroticism ×         

Group-average job demands  .06* .03 -.18** -4.27  -.31** -7.34 B** 

Group-average emotional 

dissonance -.09* .03 -.34** -7.92  -.15** -3.49 A* 

Group-deviation job 

demands  .05* .03 -.19** -4.57  -.30** -7.20 C 

Group-deviation emotional 

dissonance -.05† .03 -.30** -6.61  -.19** -4.24 C 

Note. Estimates based on model with individual and group-level outliers deleted (n = 1,796, k = 

362). Pattern A = high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent 

benefit, Pattern D = consistent benefit.  

† p < .10. * p < .05. ** p < .001. 
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Table 5.12 

Summary of Estimates and Simple Slopes Analyses for Significant Cross-Level 

Interactions Predicting Job Depression 

  Value of group-level moderator  

  +1SD  -1SD  

Interaction terms Est SE Slope t  Slope t Pattern 

Individual job control ×         

Group-average job demands -.08* .03 -.21** -4.86 ¤  -.05 -1.21 C* 

         

Individual job demands ×         

Group-average job demands  .06* .03  .08 1.83  -.05 -1.10 C 

Group-average leadership support  .11* .04  .13* 2.58  -.10 -1.93 B** 

        

Individual emotional dissonance ×        

Group-average job demands -.06† .04  .00 0.02   .12* 2.71 C 

Group-deviation cohesion  .07† .04  .13* 2.75  -.01 -0.21 A* 

        

Individual organisational support ×        

No significant interactions         

        

Individual leadership support ×        

Group-average organisational 

support  .09† .05 -.02 -0.31  -.20* -2.83 A* 

Group-deviation job control -.08* .04 -.19* -3.03  -.04 -0.56 A* 

         

Individual cohesion ×         

Group-average leadership support -.07† .04 -.20** -3.86  -.06 -1.13 B** 

         

Individual neuroticism ×         

Group-deviation cohesion -.09* .03  .33** 6.84   .51** 10.72 C* 

Group-deviation job control  .08* .03  .50** 10.75   .34** 7.21 A* 

Group-deviation neuroticism -.08* .04  .35** 6.77   .50** 9.75 C 

Note. Estimates based on model with individual and group-level outliers deleted (n = 1,800, k = 

362). Pattern A = high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent 

benefit. 

† p < .10. * p < .05. ** p < .001. 
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Table 5.13 

Summary of Estimates and Simple Slopes Analyses for Significant Cross-Level 

Interactions Predicting Job Enthusiasm 

  Value of group-level moderator  

  +1SD  -1SD  

Interaction terms Est SE Slope t  Slope t Pattern 

Individual job control ×         

No significant interactions     ¤     

         

Individual job demands ×         

Group-average leadership support -.06† .04 -.05 -1.06   .08 1.56 B* 

Group-average neuroticism -.06* .03 -.05 -1.21   .08 1.76 A** 

Group-deviation emotional 

dissonance -.06* .03 -.05 -1.18   .07 1.75 A* 

        

Individual emotional dissonance ×        

No significant interactions         

        

Individual organisational support ×        

Group-average job control -.10* .04  .13* 2.28   .33** 5.97 A** 

Group-average emotional 

dissonance -.09* .04  .14* 2.47   .32** 5.79 B* 

        

Individual leadership support ×        

Group-average job control  .11* .04  .21** 3.64  -.01 -0.16 B** 

Group-average job demands -.07† .04  .03 0.58   .17* 3.02 C 

Group-deviation neuroticism -.08† .05  .02 0.31   .18* 2.81 A 

Group-deviation job control  .09* .04  .19* 3.14   .01 0.24 C 

Group-deviation emotional 

dissonance -.07† .04  .03 0.44   .17* 2.94 B* 

         

Individual cohesion ×         

Group-average cohesion  .08* .04  .33** 6.58   .17* 3.34 B** 

Group-deviation job demands -.08* .04  .17* 3.34   .33** 6.58 C 

Group-deviation emotional 

dissonance  .08* .04  .33** 6.54   .17* 3.38 A* 

         

Individual neuroticism ×         

No significant interactions         

Note. Estimates based on model with individual and group-level outliers deleted (n = 1,806, k = 363). 

Pattern A = high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent benefit. 

† p < .10. * p < .05. ** p < .001. 
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Summary of cross-level interaction findings.  To aid in the interpretation of 

the results of the cross-level interactions, the number of significant cross-level 

interactions is summarised and presented in Table 5.14. Overall, 16% of the cross-

level interaction terms tested were significant. A higher proportion of interactions 

using group-average moderators (19%) than group-deviation moderators (12%) were 

significant. Five interaction terms demonstrated strong support, with three or more of 

the five interactions tested being significant: 

1. Job demands × group-average leadership support 

2. Job demands × group-average neuroticism 

3. Organisational support × group-average job control 

4. Leadership support × group-average organisational support 

5. Leadership support × group-deviation job control 

Another 17 interaction terms had moderate support, with two of the five 

interactions significant.  
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Table 5.14 

Number of Significant Cross-Level Interactions across Dependent Variables 

 Moderating variables   

 Group-average   

Independent 

variables 

(Individual-level) 

JC JD ED OS LS COH NEU Total a % b 

Job control  1 1 1 2 2  7  20% 

Job demands  2   5  3 10  29% 

Emotional dissonance  1 1 1   1 4  11% 

Organisational 

support 

3 1 2   2 1 9  26% 

Leadership support 1 2  3  1  7  20% 

Cohesion  2   1 1 2 6  17% 

Neuroticism  1 2     3  9% 

Total 4 10 6 5 8 6 7  46 19% 

 11% 29% 17% 14% 23% 17% 20%   

    

 Group-deviation   

 JC JD ED OS LS COH NEU Total a % b 

Job control 1   1    2 6% 

Job demands   2     2 6% 

Emotional dissonance      1  1 4% 

Organisational 

support 

1   1  2  4 11% 

Leadership support 4  1    1 6 17% 

Cohesion 1 2 2  2   7 20% 

Neuroticism 1 1 2   2 2 8 23% 

Total 8 3 7 2 2 5 3 30 12% 

 23% 9% 20% 6% 6% 14% 9%   

Note. JC = job control, JD = job demands, ED = emotional dissonance, OS = organisational support, 

LS = leadership support, COH = cohesion, NEU = neuroticism. To aid interpretation, cells have 

been left blank where no significant interactions were observed.  
a Total interactions possible for each row = 35 (7 moderators × 5 dependent variables). b Percentage 

of interactions involving this independent variable that were significant p < .10. 

  

Results of cross-level interaction hypotheses. 

Hypothesis 9: The moderating role of workgroup psychosocial environment.   

Hypothesis 9 broadly predicted that the direct effects of individual-level psychosocial 
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environment on well-being would be moderated by workgroup psychosocial 

environment. Overall, partial support was found for this hypothesis. Discussion of 

results of specific hypotheses follows.  

Hypothesis 9a predicted that the direct effects of individual-level job demands, 

emotional dissonance, and neuroticism on psychological strain, job anxiety and job 

depression would be moderated by group-level psychosocial environment. Partial 

support for this hypothesis was found, with 14% of interactions tested significant. The 

proportion of significant interactions did not vary considerably across job depression 

(17%), job anxiety (14%), and psychological distress (12%). Though it was predicted 

that the positive individual-level relationship would be weaker when the workgroup 

psychosocial environment was positive, and stronger when the workgroup 

psychosocial environment was negative, simple slopes analysis demonstrated that just 

under half (44%) of the significant interactions took this form. The other half (56%) 

of significant interactions took the opposite form, finding that the positive individual-

level relationship was stronger when the workgroup psychosocial environment was 

positive, and weaker when the workgroup psychosocial environment was negative.   

Hypothesis 9b predicted that the direct effects of individual-level job control, 

organisational support, leadership support and cohesion on psychological strain, job 

anxiety and job depression would be moderated by group-level psychosocial 

environment. Overall, this hypothesis was partially supported, with 18% of the cross-

level interaction terms significant. There was weak support for interactions predicting 

job depression (7% significant) and stronger support for those predicting job anxiety 

(25%) and psychological distress (21%). Only around one quarter (23%) of significant 

interactions took the predicted form, that the negative individual-level relationship 

would be stronger when the workgroup psychosocial environment was positive and 
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weaker when the workgroup psychosocial environment was negative. The majority of 

significant interactions (70%) took the opposite form, that the negative individual-

level relationship was weaker when the workgroup psychosocial environment was 

positive and stronger when the workgroup psychosocial environment was negative. In 

7% of interactions, the form was difficult to interpret owing to the unexpected 

positive rather than negative direct effect of group-average cohesion on job anxiety 

(as reported in results of contextual model).  

Hypothesis 9c predicted that the direct negative effects of job demands, 

emotional dissonance, and neuroticism on job contentment and job enthusiasm would 

be moderated by group-level psychosocial environment. Overall, this hypothesis was 

partially supported, with 12% of tested cross-level interactions terms significant. 

Support was stronger for interactions predicting job contentment (17% significant) 

and weak for interactions predicting job enthusiasm (7% significant). As for 

hypothesis 9a, half the significant interaction terms (50%) supported the predicted 

form, such that the negative individual-level relationship was weaker when the 

workgroup psychosocial environment was positive and stronger when the workgroup 

psychosocial environment was negative. The other half (50%) took the opposite form, 

that the negative individual-level relationship was stronger when the workgroup 

psychosocial environment was positive and weaker when the workgroup psychosocial 

environment was negative. 

Hypothesis 9d predicted that the positive direct effects of individual-level job 

control, organisational support, leadership support and cohesion on job contentment 

and job enthusiasm would be moderated by group-level psychosocial environment. 

This hypothesis was partially supported, with 16% of interaction terms tested being 

significant. Similar proportions of interaction terms predicting job enthusiasm (18%) 
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and job contentment (14%) were significant. Unlike for other hypotheses, the majority 

(61%) of significant interactions were as predicted; the positive individual-level 

relationship was stronger when the workgroup psychosocial environment was positive 

and weaker when the workgroup psychosocial environment was negative. One-third 

(33%) of significant interactions took the opposite form, that the positive individual-

level relationship was weaker when the workgroup psychosocial environment was 

positive and stronger when the workgroup psychosocial environment was negative. 

The cross-level interaction involving group-deviation neuroticism was difficult to 

interpret, owing to its direct positive effect on job enthusiasm (as reported in results of 

contextual model). 

Exploration of patterns observed in cross-level interactions.  Simple slopes 

analysis was used to calculate whether the difference between positive and negative 

workgroup psychosocial environments was significantly different at high and low 

values of the independent variable. Through this analysis, four patterns emerged, 

which are discussed in detail below. These patterns give greater insight into the 

moderating nature of workgroup psychosocial environments. Throughout this 

discussion, reference to “positive” and “negative” psychosocial environments are 

made, and these are summarised in Table 5.15. 
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Table 5.15 

Positive and Negative Workgroup Psychosocial Environments 

Negative workgroup psychosocial 

environment 

Positive workgroup psychosocial 

environment 

Low job control 

High job demands 

High emotional dissonance 

Low organisational support 

Low leadership support 

Low cohesion a 

High neuroticism 

High deviation within workgroup b 

High job control 

Low job demands 

Low emotional dissonance 

High organisational support 

High leadership support 

High cohesion a 

Low neuroticism 

Low deviation within workgroup b 

Note. a Results of contextual model indicated that high group-average cohesion had a negative rather 

than positive effect on well-being. b Results of contextual model indicated that high within-group 

deviation in emotional dissonance, organisational support, and neuroticism were associated with 

positive rather than negative effects on well-being. 

 

Pattern A: High-risk benefited.  The first pattern of cross-level interactions 

observed indicated a “high-risk benefited” effect, so-called because the moderating 

effect of a positive workgroup psychosocial environment benefited those employees 

who had negative individual perceptions of the psychosocial environment (e.g., low 

individual leadership support, high individual job demands), and were thus at higher 

risk of poor well-being (e.g., high job depression, low job enthusiasm). The high-risk 

benefited pattern was found in 33% of significant cross-level interaction terms. This 

pattern was observed at least once across all IVs and DVs, being most common in 

interactions predicting job anxiety (40%), and least common in interactions predicting 

job contentment (20%). The majority of cross-level interactions involving individual 

cohesion, organisational support, and neuroticism as IVs took this pattern. This 

pattern was more common for interactions in which either group-average 

organisational support, emotional dissonance, or job control was the moderating 
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between-level variable, and was not observed in any cross-level interactions where 

group-average leadership or cohesion were the moderators. 

Figures 5.2 and 5.3 present examples of this pattern of cross-level interaction. 

In Figure 5.2, when individual leadership support was high, job depression was not 

significantly different between employees from workgroups with high or low group-

average organisational support. However, when individual leadership support was 

low, job depression was significantly lower for employees from workgroups with high 

group-average organisational support, compared to employees from workgroups with 

low group-average organisational support.  
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Figure 5.2. Example of high-risk benefited pattern of cross-level interaction (Pattern 

A): Cross-level interaction between individual leadership support and group-average 

organisational support on job depression. 

 

Figure 5.3 gives another example of this pattern. When individual 

organisational support was high, job enthusiasm did not differ significantly between 
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employees from workgroups with low group-average job control and those with high 

group-average job control. However, when individual organisational support was low, 

job enthusiasm was significantly higher in employees from workgroups with high 

group-average job control compared to those from workgroups with low group-

average job control.  
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Figure 5.3. Example of high-risk benefited pattern of cross-level interaction (Pattern 

A): Interactive effects of individual organisational support and group-average job 

control on job enthusiasm. 

 

Pattern B: Low-risk benefited.  The second pattern of interactions indicated a 

“low-risk benefited” effect, in which the moderating effect of positive group-level 

psychosocial environment operated to benefit individuals with positive perceptions of 

the psychosocial environment (e.g., high individual job control, low individual job 

demands) and thus at lower risk of poor well-being. The low-risk benefited pattern 

was found in 30% of significant cross-level interaction terms, and was most common 
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in cross-level interactions predicting job anxiety (38%) and least common in 

interactions predicting job depression (18%). This pattern was more common for 

interactions in which either group-average leadership support or cohesion was the 

moderating between-level variables. It was not observed in any cross-level interaction 

where group-average neuroticism was the moderator. 

Figures 5.4 and 5.5 provide examples of this interaction pattern. For example, 

Figure 5.4 shows that when individual job control was low, there was no significant 

difference in job anxiety between employees from workgroups with high group-

average leadership support and those with low group-average leadership support. 

However, when individual job control was high, job anxiety was significantly lower 

in employees from workgroups with high group-average leadership support compared 

to those from workgroups with low group-average leadership support.  
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Figure 5.4. Example of low-risk benefited pattern of cross-level interaction (Pattern 

B): Interactive effects of individual job control and group-average leadership support 

on job anxiety. 
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Figure 5.5 gives another example of this pattern. When individual job 

demands were high, job contentment did not differ significantly between employees 

from workgroups with low group-average leadership support and those with high 

group-average leadership support. However, when individual job demands were low, 

job contentment was significantly higher in employees from workgroups with high 

group-average leadership support compared to those from workgroups with low 

group-average leadership support.  
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Figure 5.5. Example of low-risk benefited pattern of cross-level interaction (Pattern 

B): Interactive effects of individual job demands and group-average leadership 

support on job contentment. 

 

Pattern C: Inconsistent benefit.  The third pattern of interactions indicated an 

“inconsistent benefit” effect, in which positive group-level psychosocial environments 

interacted with individual predictors to produce both positive and negative effects on 

well-being. This inconsistent benefit pattern was found in 29% of the significant 
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cross-level interaction terms, and was relatively more common for interactions in 

which group-deviation, rather than group-average, measures of the psychosocial 

environment were the moderating between-level variables.  

Figures 5.6 and 5.7 illustrate examples of this interaction effect. For example, 

Figure 5.6 shows that when individual leadership support was low, job contentment 

was significantly higher in employees from workgroups with low group-deviation job 

control compared to employees from workgroups with high group-deviation job 

control, indicating as expected a positive effect of low within-group deviation on 

well-being. However when individual leadership support was high, this effect was 

reversed: job contentment was significantly higher in employees from workgroups 

with high group-deviation job control compared to employees from workgroups with 

low group-deviation job control, indicating a negative effect of low within-group 

deviation on well-being.  
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Figure 5.6. Example of inconsistent benefit pattern of cross-level interaction (Pattern 

C): Interactive effects of individual leadership support and group-deviation cohesion 

on job contentment. 
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Another example of this pattern is presented in Figure 5.7. When individual 

neuroticism was low, job depression was significantly higher in employees from 

workgroups with high group-deviation cohesion compared to employees from 

workgroups with low group-deviation cohesion, indicating as expected a positive 

effect of low within-group deviation on well-being. However, when individual 

neuroticism was high, job depression was significantly higher in employees from 

workgroups with low group-deviation cohesion compared to those from workgroups 

with high group-deviation cohesion, indicating a negative effect of low within-group 

deviation on employee well-being. 
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Figure 5.7. Example of inconsistent benefit pattern of cross-level interaction (Pattern 

C): Interactive effects of individual neuroticism and group-deviation cohesion on job 

depression. 

 

Pattern D: Consistent benefit.  The fourth pattern of interactions indicated a 

“consistent benefit” effect. This pattern was found in 7% of significant cross-level 



  185 

interaction terms, and was only observed in interactions where group-average 

neuroticism was the moderating between-level variable. Figure 5.8 illustrates this 

cross-level interaction effect. Irrespective of whether individual cohesion was low or 

high, job anxiety was significantly lower (albeit not consistently so) in employees 

from workgroups with low group-average neuroticism compared to employees from 

workgroups with high-average neuroticism, indicating a positive effect of low group-

average neuroticism on individual well-being.  
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Figure 5.8. Example of consistent benefit pattern of cross-level interaction (Pattern 

D): Interactive effects of individual cohesion and group-average neuroticism on job 

anxiety. 

 

Further inspection of cross-level interaction results.  Owing to inconsistent 

support for the predicted patterns of cross-level interactions in Hypothesis 9, further 

inspection of the significant interactions was undertaken to determine whether any 

patterns could be discerned that would help understanding and interpretation of the 
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results. The demands resources framework (Demerouti et al., 2001) was drawn on to 

categorise variables and help to tease apart possible patterns in the data. The 

significant cross-level interactions are summarised using the resources/demands 

framework in Table 5.16. Owing to the inconsistent findings regarding the direct 

effects of group deviation on well-being, interactions concerning group-average and 

group-deviation measures are considered separately. Several patterns regarding cross-

level interactions emerge, beginning with the finding that group-average demands, 

rather than group-average resources, moderate the effects of individual demands on 

strain and well-being. The patterns of these interactions suggest that high group-

average demands increase the detrimental effects of individual demands on strain and 

well-being. Second, it is clear that work environments with high group-average 

demands, low group-average resources, or high group-deviation in resources—all 

indicators of a negative workgroup environment—increase the beneficial effects of 

individual resources on strain. In contrast, it appears that a positive workgroup 

environment, characterised by low group-average demands or low group-deviation in 

demands, increases the beneficial effects of individual resources on well-being. Thus 

it appears that a negative workgroup environment can help to reduce strain by 

“activating” resources, while a positive workgroup environment can help to increase 

well-being. 
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Table 5.16 

Summary of Significant Cross-level Interactions by Hypothesis: Demands-Resources  

      Stronger IV-

DV 

relationship a 

Hypothesis Independent 

variable (IV) 

Dependent 

variable 

(DV) 

Direction of 

IV-DV 

relationship 

Moderator 

(group-level) 

 +1 SD -1 

SD 

9a Demand Strain + Average(D)  5/8 3/8 

    Average(R)  3/3  

    Deviation(D)  1/3 2/3 

    Deviation(R)  2/2 2/2 

9b Resource Strain - Average(D)  7/8 1/8 

    Average(R)  5/12 7/12 

    Deviation(D)  1/1  

    Deviation(R)  7/9 2/9 

9c Demand Well-being - Average(D)  3/4 1/4 

    Average(R)  3/3  

    Deviation(D)  2/3 1/3 

    Deviation(R)    

9d Resource Well-being + Average(D)  1/4 3/4 

    Average(R)  3/5 2/5 

    Deviation(D)  1/5 4/5 

    Deviation(R)  2/4 2/4 

Note. Demand = job demands, emotional dissonance, neuroticism. Resource = job control, 

organisational support, leadership support, cohesion. Strain = psychological distress, job anxiety, job 

depression. Well-being = job contentment, job enthusiasm. Average(D) = group-average demand 

variable. Average(R) = group-average resource variable. Deviation(D) = group-deviation demand 

variable. Deviation(R) = group-deviation resource variable. 
a For each row, the proportion of interactions where the stronger individual-level relationship was at 

the higher or lower value of the group-level moderator.  

 

 

Discussion of Study 1 Findings 

 The overall aim of this first study was to examine and compare the impact of 

individual and group perceptions of the psychosocial environment on individual well-

being, turnover intentions and work performance. The main findings are briefly 

discussed. 
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Individual level of analysis.  

Relationships with well-being.  At the individual level of analysis, results 

largely confirmed existing research regarding relationships between psychosocial 

environment and well-being. There were, however, a few notable novel findings, 

beginning with the relative strength of the effects of demands and resources on strain 

and well-being. Overall, the effects of demand variables (job demands and emotional 

dissonance) on individual strain and well-being were consistently weaker than those 

of resource variables (job control, organisational support, leadership support, and 

cohesion). This is contrary to the results of recent meta-analyses, which indicated that 

job demands and emotional dissonance have either the same or stronger effects than 

resource variables on strain and well-being (Hülsheger & Schewe, 2011; Luchman & 

González-Morales, 2013). A possible explanation for this finding is that inclusion of 

neuroticism in the research model might have diluted the effects of demand variables 

on strain and well-being due to shared variance (Abraham, 1999; Booth, Murray, 

Marples, & Batey, 2013; Moyle, 1995). However, reanalysis of the research model 

excluding neuroticism (not shown) did not substantially alter the original results. With 

neuroticism excluded, the effects of emotional dissonance on strain (psychological 

distress, job depression, and job anxiety) became stronger (increased from .05 to .06 

in the model with neuroticism to .14 to .16 in the model without neuroticism), 

supporting the notion that there is shared variance between neuroticism and emotional 

dissonance (Zapf & Holz, 2006). However, removing neuroticism did not change the 

strength of effects of emotional dissonance on well-being (job contentment and job 

enthusiasm). Removing neuroticism also had no effect on the strength of relationship 

between job demands and strain or well-being, or any other hypothesised relationships 

in the research model. This is consistent with research that neuroticism is primarily a 
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substantive variable in occupational stress (Chan, 2001; Judge, Erez, Bono, & 

Thoresen, 2002; Spector et al., 2000). 

The magnitude of the effects of resource variables on strain and well-being 

was also somewhat inconsistent with previous meta-analytic findings. For example, 

results of a recent meta-analysis on relationships between work characteristics suggest 

that organisational support, leadership support, and cohesion have stronger 

relationships with strain and well-being than does job control (Luchman & González-

Morales, 2013). However, in the present study, job control demonstrated stronger 

effects on psychological distress, job anxiety, and job contentment, than did 

organisational support, leadership support, and cohesion. Similarly, previous meta-

analytic findings suggest that organisational support should have the strongest effects 

on strain and well-being, followed by supervisor support and then cohesion (Ng & 

Sorensen, 2008). This pattern was true for the strain variables (psychological distress, 

job anxiety, and job depression), but not for the well-being variables (job contentment 

and job enthusiasm), where cohesion demonstrated stronger effects. This suggests that 

different resources are important for strain and well-being: job control and 

organisational support for strain, and job control and cohesion for well-being. 

Relationships with turnover intentions and work performance.  At the 

individual level of analysis, results from the contextual model offered mixed support 

for existing research regarding relationships between psychosocial environment, well-

being and organisational outcomes. In line with expectations, psychological distress, 

job depression, and job enthusiasm all had significant effects on turnover intentions 

and work performance. However, job anxiety and job contentment were not 

significant predictors. This explained the subsequent finding that all mediated and 

indirect effects from psychosocial environment to turnover intentions and work 
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performance operated through psychological distress, job depression, and job 

enthusiasm. Given the reliance in past research literature on composite indices of 

Warr’s (1990) job-related well-being measure, it was surprising to discover that the 

job anxiety and job contentment components were not significant predictors of 

turnover intentions or work performance. This suggests that previous research using 

the composite measure may in fact have understated or masked the nature of the 

relationships between job-related well-being and organisational outcomes.  

The findings that depression and enthusiasm exercised similar effects supports 

Warr’s (1990; Warr et al., 2013) conceptualisation of job depression and job 

enthusiasm as lying on one axis of well-being, with job anxiety and job contentment 

on the other. However, it is not clear that the arousal/activation mechanism proposed 

by Warr underpins the results. In Warr’s conceptualisation of job-related well-being, 

depression (low arousal/activation) is considered to be the opposite of enthusiasm 

(high arousal/activation), and thus enthusiasm and depression scores were combined 

to create one composite indicator of well-being. In contrast, Mäkikangas and 

colleagues (Mäkikangas, Hyvönen, et al., 2011), who similarly found stronger effects 

of depression and enthusiasm compared to anxiety and contentment, proposed that 

depression and enthusiasm demonstrate similar effects by virtue of being stronger 

affective states, not because they are at opposite ends of an axis. Though it is outside 

the scope of this thesis to investigate further which mechanism explains the results, 

the present findings support the assertions of Mäkikangas and colleagues 

(Mäkikangas et al., 2007; Mäkikangas, Hyvönen, et al., 2011) that positive and 

negative aspects of well-being are conceptually independent, and supports assertions 

that positive and negative aspects of well-being should be investigated separately, 

rather than combined in global, composite measures of well-being.  
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Results concerning the effects of demands variables on organisational 

outcomes were also inconsistent with previous research. Contrary to previous 

research, emotional dissonance did not predict either turnover intentions or work 

performance (Hülsheger & Schewe, 2011). Job demands was unrelated to turnover 

intentions, and was positively rather than negatively related to work performance 

(Gilboa, Shirom, Fried, & Cooper, 2008). As for well-being, removing neuroticism 

from the research model had no impact on the strength of the relationship between 

demand variables and turnover intentions or work performance. Results of a meta-

analysis on the relationship between stressors and performance (LePine et al., 2005) 

explains the positive relationship between job demands and work performance found 

in the present study, suggesting that the job demands measure used in the current 

research operates as a challenge stressor. Results of a subsequent meta-analysis by the 

same authors (Podsakoff et al., 2007) confirm this interpretation by indicating both 

challenging and hindering demands have positive relationships with strain, but that 

neither has relationships with turnover intentions. This is different from the results 

from meta-analyses of the relationship between work demands and performance 

which found negative effects (e.g., Gilboa et al., 2008). Thus, the differentiation 

between challenge and hindrance demands may explain these inconsistent findings.  

It is also notable that neuroticism did not significantly predict either turnover 

intentions or work performance, when previous meta-analyses have established such 

relationships (Thoresen et al., 2003), including in police officers (Barrick, Mount, & 

Judge, 2001). However, other studies using police samples have also not found 

neuroticism to be predictive of work performance (e.g., Cortina, Doherty, Schmitt, 

Kaufman, & Smith, 1992; Forero, Gallardo-Pujol, Maydeu-Olivares, & Andrés-

Pueyo, 2009; Sanders, 2008) or turnover (e.g., Drew, Carless, & Thompson, 2008). 
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Other personality traits typically found to predict performance, such as 

conscientiousness, have also been found not to predict performance or turnover in 

some police samples (e.g., Drew et al., 2008; Sanders, 2008). Sanders (2008) 

speculated that the lack of relationship between personality and performance in police 

officers may be attributed to restriction of range on both personality and performance 

measures. In support of this assertion, Sanders found that police officers in her sample 

were all within the top quartile on conscientiousness, and rated highly on 

performance.  

Finally, results regarding the impact of individual resources on turnover 

intentions and work performance were also mixed. In line with expectations, cohesion 

predicted both turnover intentions and work performance, but for other resource 

variables results were varied. Job control predicted work performance, but not 

turnover intentions. This absence of relationship between job control and turnover 

intentions is contrary to previous research findings (Spector, 1986). Organisational 

support and leadership support predicted turnover intentions, but not work 

performance. Examination of the literature indicates that organisational support does 

not consistently predict performance (e.g., Pazy & Ganzach, 2009; Shanock & 

Eisenberger, 2006). While studies that do not find links between leadership support 

and performance are rare, examples do exist. For example, Erdogan and Enders 

(2007) found that the effect of leadership support on job performance was moderated 

by organisational support, such that leadership support predicted job performance 

only when organisational support was also high. Babin and Boles (1996) found that 

the effect of leadership support on performance was mediated by role stressors. This 

latter pattern is more consistent with the results of the present study, where 
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organisational support and leadership support both demonstrated indirect effects on 

work performance through well-being.  

Group level of analysis.  At the group level of analysis, there was mixed 

support for the proposed research model. Consistent with the research model (Figure 

5.1), there was partial support for moderating effects of the workgroup environment. 

Contrary to the model, however, there was little evidence of direct effects of 

workgroup psychosocial environment on well-being, turnover intentions, or work 

performance. In the context of the broader research literature and arguments for 

incorporating multilevel analysis, this suggests that accounting for shared workgroup 

perceptions did not add significantly to understanding of well-being or organisational 

outcomes, at least in this occupational group and organisation. These results are 

discussed in more detail. 

Contextual and direct effects.  At the group level, significant effects of 

average psychosocial environment on well-being were limited to the effect of 

cohesion on job anxiety, which was contrary to expectations. This result is discussed 

in more detail below when comparing individual- and group-level results. There was 

relatively greater support for direct effects of deviation in psychosocial environment 

on well-being. However, several of these effects were not internally inconsistent. The 

most obvious of these was the finding that group-deviation in psychosocial 

environment (i.e., low workgroup consensus) was not universally related to low well-

being or inferior organisational outcomes. As predicted, high group-deviation in 

leadership support was related to higher psychological distress, job anxiety, and job 

depression. This is consistent with literature suggesting that consensus in within-

group perception is a reflection of the quality of the shared workgroup environment, 

and thus high variability in consensus is indicative of a poor workgroup environment, 



194 

leading to increased employee stress (Cole & Bedeian, 2007; Festinger, 1954; 

Kozlowski & Doherty, 1989). However, high group-deviation in emotional 

dissonance and neuroticism were both related to improved outcomes, such as lower 

job depression, higher job enthusiasm, and lower turnover intentions. This could 

indicate that group-deviation in leadership support has different effects on individual 

well-being than does group-deviation in other aspects of the psychosocial 

environment. Alternatively, it could suggest that high group-deviation in demanding 

aspects of the psychosocial environment may, as the results suggest, lead to improved 

rather than decreased individual well-being. This is consistent with the results of Sora 

et al. (2013) discussed in Chapter 3, showing that low group-deviation in job 

insecurity had negative effects on job satisfaction, organisational commitment, work 

involvement, and organisational trust. 

Cross-level moderation.  The results of the present study indicated that the 

prediction of strain and well-being was enhanced by accounting for cross-level 

interactions. This broadly supports the current research model that the workgroup 

environment moderates the effects of individual perceptions of the psychosocial 

environment on strain/well-being. The specific moderating hypotheses for the present 

study were built on the buffer hypothesis (Bakker, Demerouti, & Euwema, 2005). 

While the buffer hypothesis traditionally has narrowly-focused on resources 

moderating the effects of demands on strain, this conceptualisation was expanded in 

the current research to account for all possible buffering effects of workgroup 

environment. Using this broader application, it was proposed that positive workgroup 

environments would produce weaker effects of demands on strain and well-being, but 

also stronger effects of resources on well-being and strain. However, the proposed 
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buffer hypothesis was not well supported, and alternative moderating relationships 

were identified. These are discussed in greater detail below. 

There was relatively weak evidence for workgroup resources as moderators of 

the effects of individual demands on strain or well-being. The proposition that 

workgroup resources would moderate the effect of individual demands on strain, the 

classic exemplar of the buffer hypothesis, was not supported by the present study. In 

fact, there was evidence for the opposite pattern of results, with the finding that 

individual demands had stronger effects on strain when workgroup resources were 

high. This finding was also replicated in regards to the effects of individual demands 

on well-being, where results indicated that individual demands had stronger negative 

effects on well-being when workgroup resources were high. On the surface, it may 

seem counterintuitive that workgroup resources would strengthen the negative effects 

of individual demands on strain and well-being. However, this suggests a process in 

which workgroup resources become activated or salient when individual demands are 

high, such that individuals may draw on workgroup resources when faced with 

individually demanding situations. In all these interactions, the relevant moderating 

workgroup resource was leadership support or organisational support.  

There was comparatively stronger evidence that workgroup demands 

moderated the effects of individual demands on strain and well-being. Specifically, 

the effects of individual demands on strain and well-being were stronger when 

workgroup demands were high. Thus, workgroups high in demands exacerbated the 

effects of individual demands on strain and well-being, while in workgroups low in 

demands, the effect of individual demands on strain and well-being was weaker. 

Though there was also evidence for moderating effects of group-deviation in 

workgroup demands and resources, the pattern of these interactions was far from 
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conclusive, indicating that both higher and lower workgroup deviation strengthened 

individual effects of demands on strain and well-being. Overall, the role of the 

workgroup environment in moderating the effects of individual demands was similar 

for both strain and well-being. 

With regard to the moderating role of workgroup environment on the effects 

of individual resources on strain and well-being, most evidence was found for 

individual resources being activated in response to demanding workgroup 

environments. Individual resources had stronger negative effects on strain when 

workgroup demands were high. This is consistent with some JDR literature 

(Xanthopoulou et al., 2007), and has been posited to be linked to a proactive coping 

mechanism (Xanthopoulou et al., 2007). However, there was also evidence that high 

workgroup demands reduced the positive effects of individual resources on well-

being. Individual resources had stronger positive effects on well-being when 

workgroup demands were low. Thus, demanding workgroup environments 

simultaneously had positive and negative implications for strain and well-being: while 

there was evidence that highly demanding workgroup environments activated 

individual resources to reduce strain, there was also evidence that demanding work 

environments reduced the positive effects of individual resources on well-being.  

Though there was support for workgroup resources as moderators between 

individual resources and strain/well-being, the patterns of moderation observed were 

inconsistent, making interpretation difficult. However, there was strong evidence that 

deviation in workgroup resources moderated between individual resources and strain. 

When there was high deviation in workgroup resources, the effects of individual 

resources on strain were stronger. This is again consistent with the idea that individual 

resources are activated in response to demanding, negative, or “uncertain” 
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environments. This pattern was not observed in the effect of individual resources on 

well-being. Instead, there was evidence that deviation in workgroup demands 

moderated the effects of individual resources on well-being, such that when there was 

low deviation in workgroup demands, the effects of individual resources on well-

being were stronger. Thus the results suggested that different types of workgroup 

environments interacted with individual resources to impact strain and well-being: 

high workgroup demands and high deviation in workgroup resources activated 

individual resources to reduce strain, while low workgroup demands and low 

deviation in workgroup demands were beneficial for well-being.   

The patterns of moderation observed in the current study warrant further 

discussion. Traditionally, the occupational stress literature has focused on resources 

such as job control and support (supervisor, colleagues, etc.) as moderating aspects of 

the environment. In terms of intervention design, moderating variables that produce 

universal improvements in well-being are ideal, followed by those that improve those 

employees at high-risk of poor well-being. Variables such as job control and 

supervisor support are typically considered as target mechanisms in intervention 

design. In the present study, the moderating effects of several workgroup variables 

(job control, emotional dissonance, organisational support, and neuroticism) primarily 

benefited employees at high risk of high strain and/or low well-being. However, the 

present results indicated that the moderating effects of workgroup leadership support 

and cohesion did not operate to benefit employees at high risk of high strain and/or 

low well-being. Though group-average leadership support was a relatively strong 

moderating variable, being significant in 23% of interactions tested, its moderating 

effects exclusively benefited those at low risk of poor well-being.  
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Comparison of individual-level and group-level findings.  The results of 

Study 1 indicate that individual perceptions of the psychosocial environment have 

significant direct effects on strain and well-being. Group-level perceptions of the 

psychosocial environment have minimal direct effects on individual strain and well-

being, but partial support for moderating effects was found. The limited evidence for 

direct effects of group-level psychosocial environment on well-being seems to 

reinforce the dominant individually-focused nature of the occupational health 

psychology literature. While small but significant amounts of variance were explained 

at the workgroup level, group-level perceptions had very few significant direct 

effects. It is important to note that in the contextual model, the significance of 

individual group-level predictors is determined by incremental variance over and 

above the individual level. Thus, it may be that if individual perceptions had not been 

accounted for, workgroup perceptions might have been significant predictors. 

However, since it is well established in the literature that individual perceptions of the 

psychosocial environment have direct effects on well-being, and that the group-level 

measures used were aggregated from individual responses, omitting individual-level 

predictors would have been both theoretically and methodologically unsound. 

One inconsistency across levels of analysis was in relation to the effects of 

cohesion. At the individual level of analysis, cohesion had a negative direct effect on 

job anxiety and a positive direct effect on work performance. However, at the group 

level of analysis, the opposite pattern of results was found—group-average cohesion 

had a direct positive effect on job anxiety, and a direct negative effect on work 

performance. The relationship between cohesion and performance, in particular, has 

been the subject of repeated investigation in the literature with numerous meta-

analyses attempting to summarise the results (e.g., Beal et al., 2003; Casey-Campbell 
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& Martens, 2009; Mullen & Copper, 1994), including comparison of results at 

individual and group levels of analysis (Gully et al., 1995). These meta-analyses 

identified only a small number of studies that had found results similar to the present 

study of negative effects of group-level cohesion on performance. For example, 

Langfred (2000), using a military sample, found a negative relationship between 

group cohesion and performance, though did not discuss why this negative rather than 

positive relationship might exist. Interestingly, Langfred also found that individual 

autonomy was positively related to performance, while group autonomy was 

negatively related to performance, suggesting that the negative relationship between 

group cohesion and performance might also extend to other group-level constructs. 

Terborg and colleagues, (Terborg, Castore, & DeNinno, 1976) in an experimental 

setting, found that cohesion had a positive relationship with performance initially, but 

that over time this relationship became negative. Terborg et al. suggested that this was 

possibly due to decreasing group motivation, changing group cohesion, and/or 

changing from task to social orientation within the group over time.  

The effects of psychosocial environment on job depression and job enthusiasm 

also did not operate consistently across levels of analysis. Results from the contextual 

model indicated that group-level variables did not predict a significant amount of 

variance in either job depression or job enthusiasm. In addition, results indicated that 

cross-level interactions did not explain a significant amount of variance in job 

enthusiasm. Results of hypothesis tests indicated that workgroup environment did not 

moderate the relationship between individual resources and job depression, or the 

relationship between individual demands and job enthusiasm. Cumulatively, this 

evidence suggests that the workgroup psychosocial environment has very little impact 

on individual job depression or job enthusiasm. In light of results from this study that 
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turnover intentions and work performance were significantly predicted by job 

depression and job enthusiasm, but not by job anxiety or contentment, the 

opportunities for the group psychosocial environment to influence turnover intentions 

or work performance indirectly therefore seem to be limited to indirect effects through 

psychological distress.  

Limitations.  The findings from Study 1 should be interpreted in light of 

several limitations. The first is the cross-sectional design. Although the current 

research model implies processes such as perceptions of the psychosocial work 

environment directly affecting employee well-being, measuring perceptions at a 

single point in time does not enable temporal, let alone cause/effect, relationships to 

be confirmed. Thus, hypotheses that were supported by the current research may not 

hold up over time. Indeed, it is not uncommon for results from cross-sectional 

research not to be replicated in longitudinal designs (Zapf et al., 1996). Second, the 

participants for this study were drawn from a single occupation and organisation. It is 

not clear whether the results of this study are generalisable to other police officers 

either within Australia or overseas, or other “high-stress” occupations. Some of the 

findings that are inconsistent with the prevailing literature may suggest that this 

sample is not particularly representative of workers from other organisations or 

occupational groups. Both employee selection and/or socialisation processes may 

contribute to the possible distinctiveness of the current sample. Third, this research 

relied on self-report measures, leaving the research open to common method bias 

(Spector, 2006). However, recent research has indicated that cross-level interactions 

are deflated rather than inflated by common method bias (Lai et al., 2013). Finally, 

the pattern of (non)significant findings may have been affected by measurement 
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overlap in the set of predictors used in the current study. Thus the present findings 

may not be replicated in studies that use a different set of predictors. 

 

Chapter Summary  

 Study 1 provided weak support for the direct effects of workgroup 

psychosocial environment on individual well-being, turnover intentions, and work 

performance. Partial support was found, however, for the moderating effects of the 

workgroup psychosocial environment on individual-level relationships. The next 

study, Study 2, expands on Study 1 by testing the research model using a longitudinal 

design to determine whether the influence of workgroup psychosocial environment on 

individual well-being and organisational outcomes is different over time. This second 

study is particularly important for building a theoretical model of occupational stress 

that can be used as a basis for the evaluation of an organisational intervention to 

address employee well-being and organisational outcomes in the current sample. 
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CHAPTER 6: 

Study 2 

 

Chapter Overview 

Chapter 5 presented the results of Study 1, a cross-sectional examination of 

the influence of individual and workgroup perceptions of the psychosocial 

environment on employee strain, well-being, turnover intentions, and work 

performance. This study found minimal support for contextual and direct effects of 

workgroup psychosocial environment on well-being and organisational outcomes, but 

stronger support for moderating effects of workgroup psychosocial environment on 

individual-level effects. This chapter, Study 2, aims to test the same hypothesised 

model as presented in Study 1 (summarised in Figure 5.1), using a longitudinal 

design. As the research hypotheses are identical in the two studies, they are not 

duplicated here. Results are presented, along with discussion of findings. 

 

Results of Study 2 

Intraclass Correlation Coefficients and other aggregation statistics.  After 

establishing the invariance of measures at the individual level (see Appendix D), 

analyses were conducted to determine whether aggregating from the individual to the 

group level was appropriate. A summary of the results of these analyses is presented 

in Table 6.1. As the rationale for these aggregation statistics is described elsewhere in 

this thesis (Methods and Study 1), discussion here focuses on the obtained results. 

Across both Time 1 and Time 2, the average ICC(1) values obtained were all .10 or 

greater (range .10 to .23), indicating that at least 10% of the variance in the research 

variables was attributable to workgroup membership. This indicated a medium effect 
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of workgroup membership on all research variables. At Time 1, cohesion (23%), 

leadership support (15%), and job contentment (15%) demonstrated the highest 

ICC(1) values, while at Time 2 cohesion (18%), job demands (16%), job contentment 

(16%), and job enthusiasm (16%) demonstrated the highest values. For all research 

variables except leadership support and cohesion, the amount of variance explained 

by workgroup membership increased between measurement occasions. It is also 

noteworthy that the ICC(1) values obtained in Study 2, which employed a 

longitudinal design and included only employees who had remained in the same 

workgroup over an 18 month period, are roughly double those obtained in Study 1, 

which employed a cross-sectional design and included all employees in the 

workgroup at a specific point in time. This suggests that when employees remain in 

the same workgroup over time, the influence of workgroup membership on 

perceptions of the psychosocial environment, well-being, and organisational outcomes 

becomes stronger. 

Values of rWG(J)uniform and rWG(J)skew indicated strong agreement within 

workgroups on job demands, cohesion and neuroticism; moderate to strong agreement 

on job control and organisational support; and moderate agreement on emotional 

dissonance and leadership support at both Time 1 and Time 2. This is consistent with 

the pattern of within-group agreement in Study 1. Values of ICC(2) indicated 

adequate reliability of all research measures at both measurement points, except 

organisational support, which demonstrated reliability below the recommended .70 

threshold at Time 2 (ICC(2) = .66). This is consistent with Study 1, where the 

reliability of organisational support and leadership support were lower than for other 

measures. However other aggregation statistics for organisational support were 

sufficient to justify aggregation. Collectively, the aggregation statistics provided 
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support for the aggregation of individual-level measures to the group-level to 

investigate the direct and moderating effects of workgroup psychosocial environment.   
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Table 6.1 

Aggregation Statistics for Research Variables, Study 2 

   Time 1  Time 2 

   ICC(1)    rWG(J)  ICC(1)    rWG(J) 

Variable No. items  Mean Min Max  ICC(2)  uniform skewed  Mean Min Max  ICC(2)  uniform skewed 

Job control 10  .11 .08 .13  .88  .78 .57  .15 .10 .17  .91  .77 .58 

Job demands 9  .13 .09 .17  .84  .87 .71  .16 .13 .20  .85  .87 .72 

Emotional dissonance 4  .11 .11 .12  .83  .66 .51  .14 .12 .15  .84  .69 .51 

Organisational support 4  .11 .10 .13  .70  .75 .58  .13 .07 .17  .66  .76 .57 

Leadership support 3  .15 .14 .17  .73  .69 .52  .14 .10 .20  .72  .69 .50 

Cohesion 6  .23 .18 .31  .88  .87 .80  .18 .12 .23  .85  .84 .76 

Neuroticism 12  .10 .05 .19  .84  .90 .76  .13 .10 .15  .87  .92 .78 

Psychological strain 12  .12 .08 .17       .12 .09 .15      

Job anxiety 3  .11 .09 .12       .11 .08 .13      

Job contentment 3  .15 .13 .16       .16 .14 .18      

Job depression 3  .11 .11 .12       .14 .13 .16      

Job enthusiasm 3  .13 .10 .14       .16 .15 .17      

Turnover intentions 3  .11 .10 .12       .13 .11 .15      

Work performance 2  .10 .09 .10       .14 .12 .16      

Note. k = 171. Average group size 3.25 employees, range 2 to 11 employees. 
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Descriptive statistics.  Descriptive statistics (minimum and maximum values, 

means, standard deviations) for both individual-level and group-level variables are 

presented in Tables 6.2 and 6.3 respectively. Table 6.2 also shows values of 

Cronbach’s alpha for individual-level measures (details of reliability for group-level 

measures are presented as ICC(2) values in Table 6.1). At both the individual and 

group levels, means and standard deviations were similar at both time points, and all 

individual-level measures demonstrated adequate reliability across both measurement 

points. At the individual level, turnover intentions were significantly lower at Time 2 

(M = 2.50), than at Time 1 (M = 2.76). However no other differences were statistically 

significant.  

 

Table 6.2 

Individual-Level Descriptive Statistics, Study 2 

 Time 1  Time 2 

 min max M SD α  min max M SD α 

1. Job control 1.00 5.00 3.32 0.87 .93  1.00 5.00 3.38 0.89 .94 

2. Job demands 1.89 5.00 3.89 0.68 .88  1.22 5.00 3.89 0.69 .88 

3. Emotional dissonance 1.00 5.00 3.14 0.99 .91  1.00 5.00 3.15 0.98 .91 

4. Organisational support 1.00 4.50 2.61 0.78 .80  1.00 4.75 2.68 0.78 .80 

5. Leadership support 1.00 5.00 2.78 0.89 .79  1.00 5.00 2.82 0.87 .77 

6. Cohesion 1.00 7.00 5.17 1.04 .91  1.00 7.00 5.10 1.11 .91 

7. Neuroticism 2.00 8.00 3.34 0.94 .88  2.00 7.33 3.31 0.94 .89 

8. Psychological distress 2.00 8.00 4.06 0.93 .91  2.17 7.50 4.04 0.90 .90 

9. Job anxiety 1.00 6.00 2.61 1.06 .90  1.00 6.00 2.60 1.11 .91 

10. Job contentment 1.00 6.00 2.83 1.09 .89  1.00 6.00 2.85 1.18 .92 

11. Job depression 1.00 6.00 1.95 1.09 .94  1.00 6.00 1.98 1.14 .93 

12. Job enthusiasm 1.00 6.00 3.04 1.05 .89  1.00 6.00 3.06 1.16 .92 

13. Turnover intentions 1.00 5.00 2.76 1.14 .88  1.00 5.00 2.50 1.15 .89 

14. Work performance 1.00 8.00 5.36 1.21 .81  1.00 8.00 5.52 1.35 .81 

Note. n = 556. 
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Table 6.3 

Group-Level Descriptive Statistics, Study 2 

 Time 1  Time 2 

 min max M SD  min max M SD 

1. Group size 2.00 118.00 26.83 22.80  2.00 113.00 27.33 22.09 

Group average          

2. Job control 1.90 4.50 3.37 0.52  1.97 5.00 3.46 0.54 

3. Job demands 2.61 4.78 3.88 0.41  2.67 4.94 3.88 0.46 

4. Emotional dissonance 1.63 4.50 3.07 0.61  1.50 4.50 3.12 0.61 

5. Organisational support 1.00 3.83 2.63 0.48  1.63 4.19 2.71 0.46 

6. Leadership support 1.33 4.00 2.81 0.59  1.50 4.33 2.86 0.58 

7. Cohesion 2.42 6.83 5.13 0.80  1.50 6.67 5.06 0.75 

8. Neuroticism 2.17 5.33 3.35 0.54  2.17 5.25 3.32 0.58 

Group deviation          

9. Job control 0.00 2.55 0.73 0.42  0.00 2.55 0.72 0.47 

10. Job demands 0.00 1.65 0.57 0.32  0.00 1.50 0.54 0.34 

11. Emotional dissonance 0.00 1.94 0.82 0.45  0.00 2.65 0.79 0.47 

12. Organisational support 0.00 1.77 0.67 0.38  0.00 1.94 0.68 0.39 

13. Leadership support 0.00 2.12 0.73 0.40  0.00 1.65 0.71 0.38 

14. Cohesion 0.00 3.18 0.79 0.53  0.00 3.10 0.87 0.54 

15. Neuroticism 0.00 2.83 0.80 0.54  0.00 3.03 0.78 0.51 

Note. k = 171. 

 

Tables 6.4 and 6.5 show the individual-level and group-level intercorrelations, 

respectively. At the individual level, neuroticism was highly stable over time. This is 

consistent with neuroticism being a stable personality trait. Cohesion, psychological 

distress, and job anxiety were all less stable over time compared to other research 

variables. Correlations between independent variables at Time 1, and dependent 

variables at Time 2, were all significant with the exception of those between job 

demands and turnover intentions, emotional dissonance and work performance, and 

cohesion and job anxiety. At the group level, group-average organisational support 

and neuroticism were both highly stable over time. Group-deviation measures of the 

psychosocial environment were considerably less stable over time, compared to 
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group-average measures. In particular, the correlation between Time 1 and Time 2 

group-deviation in leadership support indicated it was only moderately stable over 

time. 
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Table 6.4 

Correlations between Individual-Level Research Measures, Study 2 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 

Time 1          

1. Job control -         

2. Job demands -.03 -        

3. Emotional dissonance -.21  .35 -       

4. Organisational support  .26 -.08 -.19 -      

5. Leadership support  .23 -.08 -.12  .64 -     

6. Cohesion  .19  .13 -.01  .14  .27 -    

7. Neuroticism -.15  .15  .26 -.16 -.20 -.07 -   

8. Psychological distress -.26  .19  .23 -.25 -.28 -.15  .52 -  

9. Job anxiety -.26  .25  .22 -.34 -.34 -.15  .42  .56 - 

10. Job contentment  .31 -.14 -.18  .34  .31  .25 -.32 -.44 -.57 

11. Job depression -.27  .15  .24 -.35 -.35 -.18  .47  .60  .70 

12. Job enthusiasm  .30 -.01 -.13  .39  .30  .29 -.31 -.41 -.42 

13. Turnover intentions -.24  .09  .14 -.42 -.43 -.28  .25  .35  .33 

14. Work performance  .15  .18  .00  .13  .15  .15 -.15 -.26 -.16 

Time 2          

15. Job control  .62  .01 -.17  .26  .19  .14 -.15 -.28 -.26 

16. Job demands -.06  .57  .27 -.07 -.07  .03  .13  .16  .16 

17. Emotional dissonance -.24  .27  .50 -.19 -.16 -.07  .23  .27  .23 

18. Organisational support  .18 -.06 -.19  .67  .50  .11 -.11 -.23 -.27 

19. Leadership support  .20 -.08 -.15  .48  .60  .21 -.14 -.24 -.24 

20. Cohesion  .12  .02 -.04  .17  .22  .48 -.16 -.15 -.12 

21. Neuroticism -.14  .12  .25 -.17 -.19 -.09  .74  .42  .36 

22. Psychological distress -.21  .14  .22 -.22 -.19 -.13  .38  .48  .39 

23. Job anxiety -.14  .25  .23 -.24 -.22 -.08  .33  .40  .46 

24. Job contentment  .29 -.14 -.23  .31  .24  .15 -.29 -.35 -.34 

25. Job depression -.17  .13  .21 -.30 -.28 -.10  .36  .40  .38 

26. Job enthusiasm  .28 -.10 -.16  .33  .27  .22 -.25 -.35 -.30 

27. Turnover intentions -.16  .07  .13 -.24 -.27 -.21  .18  .30  .24 

28. Work performance  .19  .10 -.03  .13  .09  .11 -.13 -.21 -.13 

(continued) 
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Table 6.4 

Correlations between Individual-Level Research Measures, Study 2 (continued) 

 10. 11. 12. 13. 14. 15. 16. 17. 18. 

Time 1          

1. Job control          

2. Job demands          

3. Emotional dissonance          

4. Organisational support          

5. Leadership support          

6. Cohesion          

7. Neuroticism          

8. Psychological distress          

9. Job anxiety          

10. Job contentment -         

11. Job depression -.47 -        

12. Job enthusiasm  .69 -.48 -       

13. Turnover intentions -.36  .43 -.39 -      

14. Work performance  .17 -.24  .26 -.13 -     

Time 2          

15. Job control  .25 -.30  .28 -.23  .12 -    

16. Job demands -.12  .11  .00  .11  .11 -.03 -   

17. Emotional dissonance -.18  .21 -.13  .13  .01 -.27  .28 -  

18. Organisational support  .31 -.27  .32 -.34  .16  .27 -.11 -.23 - 

19. Leadership support  .25 -.28  .27 -.33  .17  .28 -.08 -.23  .60 

20. Cohesion  .16 -.16  .19 -.21  .13  .21  .01 -.17  .19 

21. Neuroticism -.31  .37 -.28  .20 -.11 -.17  .17  .27 -.14 

22. Psychological distress -.32  .41 -.29  .28 -.16 -.33  .13  .26  .27 

23. Job anxiety -.33  .42 -.27  .26 -.08 -.28  .25  .27 -.29 

24. Job contentment  .52 -.35  .48 -.35  .14  .35 -.15 -.24  .37 

25. Job depression -.28  .50 -.29  .27 -.17 -.29  .17  .26 -.37 

26. Job enthusiasm  .45 -.36  .57 -.35  .17  .36 -.08 -.22  .35 

27. Turnover intentions -.26  .32 -.28  .62 -.10 -.26  .07  .17 -.33 

28. Work performance  .15 -.17  .23 -.12  .52  .18  .14 -.06  .16 

(continued) 
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Table 6.4 

Correlations between Individual-Level Research Measures, Study 2 (continued) 

 19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 

Time 1           

1. Job control           

2. Job demands           

3. Emotional dissonance           

4. Organisational support           

5. Leadership support           

6. Cohesion           

7. Neuroticism           

8. Psychological distress           

9. Job anxiety           

10. Job contentment           

11. Job depression           

12. Job enthusiasm           

13. Turnover intentions           

14. Work performance           

Time 2           

15. Job control           

16. Job demands           

17. Emotional dissonance           

18. Organisational support           

19. Leadership support -          

20. Cohesion  .33 -         

21. Neuroticism -.19 -.21 -        

22. Psychological distress -.33 -.29  .56 -       

23. Job anxiety -.32 -.26  .45  .62 -      

24. Job contentment  .34  .29 -.35 -.48 -.55 -     

25. Job depression -.40 -.32  .50  .64  .66 -.49 -    

26. Job enthusiasm  .36  .36 -.34 -.47 -.45  .77 -.49 -   

27. Turnover intentions -.35 -.25  .20  .37  .35 -.40  .42 -.43 -  

28. Work performance  .20  .19 -.19 -.30 -.21  .29 -.27  .34 -.18 - 

Note. Correlations between Time 1 and Time 2 measurements of the same variable shaded in grey 

for readability. Correlations ≥ ±.09 significant at p < .05. Correlations ≥ ±.15 significant at p < .001. 
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Table 6.5 

Correlations between Group-Level Research Measures, Study 2 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

Time 1           

1. Group size -          

Group average           

2. Job control -.11 -          

3. Job demands  .03 -.18 -        

4. Emotional dissonance  .10 -.33  .30 -       

5. Organisational support  .04  .31 -.20 -.12 -      

6. Leadership support  .05  .26 -.21 -.04  .56 -     

7. Cohesion  .19  .15  .04 -.09  .13  .25 -    

8. Neuroticism -.12 -.21  .11  .18 -.17 -.32 -.09 -   

Group deviation           

9. Job control  .03 -.13  .20  .11 -.01 -.08 -.04  .06 -  

10. Job demands  .10 -.02 -.21 -.06  .02  .02 -.02  .07  .10 - 

11. Emotional dissonance  .18 -.08  .09 -.12 -.15 -.08  .05 -.07 -.00  .22 

12. Organisational support  .12  .03  .03  .10  .02  .16  .00 -.16  .13  .05 

13. Leadership support  .06 -.06  .18  .12 -.18 -.19 -.09  .02  .30 -.04 

14. Cohesion  .06 -.06  .05  .02 -.11 -.29 -.37  .03  .15 -.01 

15. Neuroticism -.04 -.23  .01  .12 -.16 -.23 -.01  .58 -.03  .09 

Time 2           

16. Group size  .97 -.16  .01  .12  .03  .04  .18 -.11  .05  .16 

Group average           

17. Job control -.13  .58 -.04 -.24  .38  .30  .08 -.20 -.13 -.03 

18. Job demands  .07 -.09  .54  .31 -.07  .01 -.03  .00  .05 -.08 

19. Emotional dissonance  .03 -.25  .31  .54 -.14 -.09 -.11  .20  .15  .03 

20. Organisational support -.02  .17 -.14 -.10  .70  .47  .10 -.12 -.01 -.02 

21. Leadership support -.00  .20 -.17 -.12  .46  .63  .22 -.14 -.05  .00 

22. Cohesion  .19  .03 -.03 -.03  .21  .25  .56 -.10 -.06  .00 

23. Neuroticism -.02 -.19  .05  .17 -.17 -.24 -.10  .73 -.03  .02 

Group deviation           

24. Job control  .14 -.11  .07 -.01  .11  .05  .04  .08  .45  .02 

25. Job demands  .17 -.05 -.09 -.06  .15 -.05 -.15  .04  .11  .27 

26. Emotional dissonance  .13 -.08  .11  .05 -.13 -.03  .10  .00  .15  .13 

27. Organisational support  .09  .04  .07 -.04  .00 -.13 -.03 -.14  .20 -.09 

28. Leadership support  .16 -.06  .08 -.00 -.10 -.24 -.04 -.03 -.01  .04 

29. Cohesion  .04  .06  .03 -.05 -.03 -.18 -.07  .14  .12  .22 

30. Neuroticism  .07 -.28 -.06  .12 -.16 -.17 -.01  .41  .03  .17 

(continued) 
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Table 6.5 

Correlations between Group-Level Research Measures, Study 2 (continued) 

 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 

Time 1           

1. Group size           

Group average           

2. Job control           

3. Job demands           

4. Emotional dissonance           

5. Organisational support           

6. Leadership support           

7. Cohesion           

8. Neuroticism           

Group deviation           

9. Job control           

10. Job demands           

11. Emotional dissonance -          

12. Organisational support  .02 -         

13. Leadership support  .08  .40 -        

14. Cohesion -.00  .13  .29 -       

15. Neuroticism  .00 -.11  .05 -.08 -      

Time 2           

16. Group size  .18  .13  .09  .06 -.03 -     

Group average           

17. Job control -.10 -.04 -.15 -.17 -.13 -.16 -    

18. Job demands  .07  .05  .05  .01 -.06  .07 -.04 -   

19. Emotional dissonance  .07  .02  .13  .06  .04  .05 -.33  .30 -  

20. Organisational support -.14  .04 -.18 -.14 -.07 -.02  .39 -.10 -.17 - 

21. Leadership support -.10  .14 -.09 -.22 -.09  .01  .35 -.07 -.26  .62 

22. Cohesion  .04  .04 -.20 -.21 -.01  .18  .15  .07 -.22  .25 

23. Neuroticism -.04 -.13  .01  .10  .35 -.02 -.26  .02  .24 -.14 

Group deviation           

24. Job control  .07 -.05  .07  .07  .01  .14 -.21 -.06  .09 -.02 

25. Job demands  .07  .03 -.05  .04  .18  .16 -.05 -.19 -.14  .15 

26. Emotional dissonance  .25  .14  .15  .05  .07  .17 -.05  .03 -.12 -.04 

27. Organisational support  .06  .39  .16  .15 -.03  .07 -.04  .03 -.03  .02 

28. Leadership support  .06  .08  .20  .20 -.06  .15 -.13  .05  .12 -.23 

29. Cohesion  .15  .13  .18  .25  .20  .04 -.04 -.10 -.03 -.18 

30. Neuroticism  .14 -.05 -.08 -.05  .52  .11 -.24 -.04  .12 -.12 

(continued) 
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Table 6.5 

Correlations between Group-Level Research Measures, Study 2 (continued) 

 21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 

Time 1           

1. Group size           

Group average           

2. Job control            

3. Job demands           

4. Emotional dissonance           

5. Organisational support           

6. Leadership support           

7. Cohesion           

8. Neuroticism           

Group deviation           

9. Job control           

10. Job demands           

11. Emotional dissonance           

12. Organisational support           

13. Leadership support           

14. Cohesion           

15. Neuroticism           

Time 2           

16. Group size           

Group average           

17. Job control           

18. Job demands           

19. Emotional dissonance -          

20. Organisational support           

21. Leadership support -          

22. Cohesion  .33 -         

23. Neuroticism -.16 -.12 -        

Group deviation           

24. Job control -.02  .00  .03 -       

25. Job demands -.02 -.09  .08  .09 -      

26. Emotional dissonance  .07  .05 -.12  .22 -.02 -     

27. Organisational support -.01 -.02 -.15  .14  .14  .08 -    

28. Leadership support -.34 -.11  .03  .09  .02  .05  .37 -   

29. Cohesion -.17 -.28  .03  .01  .13  .06  .17  .14 -  

30. Neuroticism -.07  .02  .56  .06  .22  .04 -.02 -.03  .18 - 

Note. Correlations between Time 1 and Time 2 measurements of the same variable shaded in grey 

for readability. Correlations ≥ ±.15 significant at p < .05. Correlations ≥ ±.26 significant at p < .001. 
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Contextual models.  To test hypotheses 1 to 8, separate contextual models 

were specified for each dependent variable. In each model, the Time 1 dependent 

variable was included as a predictor. Individual-level predictors were grand mean 

centred (Enders & Tofighi, 2007). Individual and group-level outliers were removed 

from each model using the top-down process advocated by Aguinis, Gottfredson, and 

Joo (2013). The estimates and fit of each model are presented in Table 6.6 (strain and 

well-being outcomes) and Table 6.7 (turnover intentions and work performance).  
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Table 6.6 

Longitudinal Contextual Models Predicting Well-Being Outcomes 

 Dependent variables (All at Time 2) 

 Psychological  

distress 

 Job  

anxiety 

 Job  

contentment 

 Job  

depression 

 Job  

enthusiasm 

Predictors (All at Time 1) Est SE  Est SE  Est SE  Est SE  Est SE 

Within level               

Dependent variable  .29** .05   .35** .05   .50** .05   .38** .05   .59** .05 
Job control -.09* .04  -.01 .05   .18* .06   .01 .04   .13* .05 
Job demands  .05 .05   .12* .06   .04 .06   .01 .04  -.08 .06 
Emotional dissonance  .07† .04   .09* .05  -.19* .06   .06 .05  -.07 .07 
Organisational support -.06 .04  -.07 .06   .10 .06  -.15* .06   .09 .06 
Leadership support -.01 .04  -.08 .06   .01 .07  -.06 .06   .03 .06 

Cohesion -.05 .04   .01 .06  -.02 .07  -.06 .05   .01 .05 
Neuroticism  .16* .05   .13* .05  -.04 .05   .19** .05   .03 .05 

Between level               

Group-average job control  .08† .05   .07 .06  -.10† .05   .04 .05  -.10* .05 

Group-average job demands -.01 .05   .06 .06  -.14* .05   .03 .05  -.06 .05 
Group-average emotional dissonance -.01 .05  -.09 .06   .09† .05  -.11† .06   .07 .06 
Group-average organisational support -.02 .05  -.04 .07   .10 .06  -.05 .06  -.01 .06 
Group-average leadership support  .06 .05   .12† .06  -.16* .06   .07 .06  -.06 .06 
Group-average cohesion  .07 .05   .01 .06   .03 .06   .06 .06   .04 .05 

Group-average neuroticism -.01 .05   .13* .05  -.19** .06   .05 .06  -.18* .06 
             (continued) 
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Table 6.6 

Longitudinal Contextual Models Predicting Well-Being Outcomes (continued) 

 Dependent variables (All at Time 2) 

 Psychological  

distress 

 Job  

anxiety 

 Job  

contentment 

 Job  

depression 

 Job  

enthusiasm 

Predictors (All at Time 1) Est SE  Est SE  Est SE  Est SE  Est SE 

Group-deviation job control  .02 .04  -.02 .04   .07† .04   .03 .04   .000 .04 
Group-deviation job demands  .03 .04   .02 .05   .002 .04   .01 .05   .02 .05 
Group-deviation emotional dissonance  .02 .04  -.05 .05  -.06 .04  -.01 .05  -.07* .04 
Group-deviation organisational support -.01 .04   .06 .05   .05 .04   .03 .04   .04 .04 
Group-deviation leadership support -.02 .04  -.07 .05  -.04 .04  -.10† .05  -.07 .04 
Group-deviation cohesion  .07† .04   .09† .04   .01 .04   .03 .05  -.02 .04 
Group-deviation neuroticism -.04 .05  -.03 .05   .08 .05   .05 .05  -.002 .05 

Group size -.04 .04   .003 .05   .01 .04  -.07 .05   .04 .04 

Estimated variance explained               

Within-level  .33** .04  .31** .05  .38** .04  .37** .04  .42** .04 

Between-level  .39* .15  .42* .17  .93* .36  .43* .18  .88* .38 

Model fit               

Loglikelihood (-2LL) MLR  -626.85   -719.48   -627.53   -694.02   -611.77  

AIC 1,241.81  1,444.72  1,444.04  1,338.05  1,351.29  

BIC 1,353.53  1,556.39  1,554.99  1,448.65  1,461.84  

BIC adj. 1,271.00  1,473.86  1,472.46  1,366.12  1,379.31  

Note. Est = unstandardised estimates, based on models with individual and group-level outliers deleted. SE = standard error of the estimates. 

† p < .10. * p < .05. ** p < .001. 
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Table 6.7 

Longitudinal Contextual Models Predicting Organisational Outcomes 

 Dependent variables (Time 2) 

 Turnover intentions  Work performance 

Predictors (All at Time 1) Est SE  Est SE 

Within level      

Dependent variable .69** .05  .72** .06 

Job control -.03** .05  .16** .05 

Job demands -.004* .05  .04** .07 

Emotional dissonance .02** .06  .01** .06 

Organisational support .06** .07  .06** .08 

Leadership support -.07** .06  -.03** .07 

Cohesion -.01** .05  -.05** .07 

Neuroticism -.05** .05  .004* .06 

Job anxiety -.04** .06  -.03** .07 

Job contentment -.04** .06  -.05** .07 

Job depression .03** .06  .05** .07 

Job enthusiasm -.05** .06  .06** .08 

Psychological strain .10† .05  -.07** .08 

Between level      

Group-average job control .13** .05  -.06** .06 

Group-average job demands .003* .05  -.15** .07 

Group-average emotional dissonance .03** .06  .02** .06 

Group-average organisational support -.01** .06  .12†* .07 

Group-average leadership support .10** .06  -.16** .08 

Group-average cohesion -.03** .05  .06** .07 

Group-average neuroticism .07** .05  -.08** .06 

Group-deviation job control .04** .04  .03** .04 

Group-deviation job demands -.08** .04  -.04** .05 

Group-deviation emotional dissonance .05** .04  .07** .05 

Group-deviation organisational support .04** .04  .12** .05 

Group-deviation leadership support .002* .05  -.13*** .06 

Group-deviation cohesion .01** .04  .02** .04 

Group-deviation neuroticism .04** .05  .04** .06 

Group size -.01** .04  .10** .05 

Estimated variance explained      

Within-level  .47** .04  .37** .04 

Between-level  .54** .23  .89** .33 

Model fit      

Loglikelihood (-2LL) MLR -664.79   -702.32  

AIC 1,429.17   1,512.78  

BIC 1,562.73   1,644.17  

BIC adj. 1,464.32   1,545.77  

Note. Est = unstandardised estimates, based on models with individual and group-level outliers 

deleted. SE = standard error of the estimates. † p < .10. * p < .05. ** p < .001. 
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Results of individual-level hypotheses. 

Hypothesis 1: Psychosocial environment predicts subsequent employee strain 

and well-being.  Overall, the longitudinal data provided partial support for the effect 

of psychosocial environment on subsequent employee strain and well-being. In 

particular, job control and emotional dissonance predicted both subsequent employee 

well-being and strain over time. Neither leadership support nor cohesion, however, 

predicted employee well-being or strain over time. Results against specific hypotheses 

are reported below in more detail. 

Hypothesis 1a was partially supported. Individual job demands and emotional 

dissonance predicted subsequent job anxiety, but not subsequent job depression. The 

effect of emotional dissonance on subsequent psychological distress approached 

significance. However, the effect of job demands on subsequent psychological 

distress was not significant. 

 Hypothesis 1b was partially supported. Individual job control predicted 

subsequent psychological distress, but organisational support, leadership support and 

cohesion did not. Individual organisational support predicted subsequent job 

depression, but job control, leadership support and cohesion did not. Job anxiety was 

not predicted by job control, organisational support, leadership support, or cohesion. 

Hypothesis 1c was partially supported. Individual emotional dissonance 

predicted subsequent job contentment, but job demands did not. Job enthusiasm was 

not predicted by either job demands or emotional dissonance. 

Hypothesis 1d was partially supported. Individual job control predicted 

subsequent job contentment and job enthusiasm. However neither job contentment 

nor job enthusiasm was predicted by organisational support, leadership support, or 

cohesion.   
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Hypothesis 2: Individual characteristics predict subsequent employee strain 

and well-being.  Hypothesis 2a was fully supported, as neuroticism predicted 

subsequent psychological distress, job anxiety, and job depression. Hypothesis 2b was 

not supported, as job contentment and job enthusiasm were not predicted by 

neuroticism. 

Hypothesis 3: Employee strain and well-being predicts subsequent 

organisational outcomes.  Hypothesis 3 was not supported. Neither turnover 

intentions nor work performance was predicted by employee strain or well-being. 

Hypothesis 4: Psychosocial environment predicts subsequent organisational 

outcomes.  Overall, there was very weak support for Hypothesis 4. Hypothesis 4a, 4b 

and 4c were all not supported. Emotional dissonance and job demands did not predict 

subsequent turnover intentions or work performance, and turnover intentions was not 

predicted by job control, organisational support, leadership support, or cohesion. Only 

Hypothesis 4d was partially supported. Job control predicted subsequent work 

performance, however work performance was not predicted by organisational support, 

leadership support, or cohesion. 

Hypothesis 5: Individual characteristics predict subsequent organisational 

outcomes.  Hypotheses 5a and 5b were not supported. Neuroticism did not predict 

subsequent turnover intentions or work performance. 

Hypothesis 6: Employee well-being mediates between psychosocial 

environment and subsequent organisational outcomes.  As results indicated that strain 

and well-being were not significant predictors of either turnover intentions or work 

performance, Hypothesis 6 was deemed to have not been supported. 
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Results of between-level hypotheses. 

Hypothesis 7: Workgroup psychosocial environment predicts subsequent 

employee wellbeing.  Overall, there was partial support for Hypothesis 7. However, 

the pattern of results was not in line with predictions. Only 4 of the 11 significant 

effects were in the expected direction, the remaining 7 were not. The pattern of results 

obtained was consistent within predictors (e.g., all three significant effects of group-

average job control were consistently opposite to predictions), indicating that the 

unexpected direction of results was unlikely to be spurious or due to error. Results in 

both the expected and unexpected directions are discussed as being partially 

supported, for reasons that are later discussed. Overall, the effects of group-average 

job control, emotional dissonance, and leadership support, and group-deviation 

leadership support and job control, on strain and well-being were in directions 

contrary to predictions. However the effects of group-average job demands and 

neuroticism, and group-deviation cohesion and emotional dissonance, on employee 

strain and well-being were in the expected directions. The results of specific 

hypotheses are reported below. 

Hypothesis 7a was partially supported. In line with predictions, there was a 

positive effect of group-average neuroticism on subsequent job anxiety. Contrary to 

predictions, there was a significant negative effect of group-average emotional 

dissonance on job depression. This indicates that being in a workgroup with high 

group-average emotional dissonance led to decreased (rather than the expected 

increase) employee job depression over time. 

Hypothesis 7b was partially supported, however the significant relationships 

were not in the expected directions. Group-average job control had a direct positive 

effect on subsequent psychological distress, and group-average leadership support had 



222 

a direct positive effect on subsequent job anxiety. These results suggest that being in a 

workgroup with high group-average job control or leadership support led to increased 

employee strain over time. This is contrary to the expected negative relationship. 

Hypothesis 7c was partially supported. Group-average neuroticism had a 

direct negative effect on subsequent job contentment and job enthusiasm, indicating 

that being in a workgroup with higher group-average neuroticism led to decreased 

employee well-being over time. This is in line with the expected relationship. Both 

group-average job demands and group-average emotional dissonance also had 

significant relationships with job contentment over time, however these effects were 

in opposite directions. Group-average job demands, like group-average neuroticism, 

had a significant negative effect on subsequent job contentment, which is in line with 

the expected relationship. However contrary to the expected relationship, group-

average emotional dissonance had a significant positive effect on subsequent job 

contentment. This indicated that being in a workgroup with higher group-average 

emotional dissonance had a positive effect on employee well-being over time.  

Hypothesis 7d was partially supported, however all significant effects were 

contrary to the expected directions. Group-average job control had significant 

negative effects on subsequent job contentment and job enthusiasm. Contrary to 

expectations, this indicates that being in a workgroup with higher group-average job 

control led to lower rather than higher individual job contentment and job enthusiasm 

over time. Group-average leadership support had a significant negative effect on 

subsequent job contentment, such that being in a workgroup with higher group-

average leadership support led to lower rather than higher individual job contentment 

over time.  



  223 

Hypothesis 7e was partially supported. Group-deviation in cohesion led to 

increased psychological distress and job anxiety over time. This was in line with the 

expected direction, indicating that being a member of a workgroup with low 

consensus in cohesion predicted higher individual psychological distress and job 

anxiety. However contrary to expectations, group-deviation in leadership support led 

to decreased rather than increased job depression. This indicated that being a member 

of a workgroup with low consensus in leadership support predicted lower individual 

job depression. 

Hypothesis 7f was partially supported. In line with the expected relationship, 

group-deviation in emotional dissonance predicted decreased individual job 

enthusiasm over time. However contrary to the direction of the expected relationship, 

group-deviation in job control predicted increased rather than decreased individual 

job contentment. This indicated that being a member of a workgroup with low 

consensus in job control predicted higher individual job contentment over time.  

Hypothesis 8: Workgroup psychosocial environment predicts subsequent 

organisational outcomes.  Overall, there was partial support for Hypothesis 8, 

however as for Hypothesis 7, the direction of the significant relationships was not 

consistently in line with predictions. In total, three of the seven significant effects 

were in the expected direction, and four were not. Group-average job control and 

leadership support, and group-deviation job demands and organisational support, 

demonstrated paradoxical effects on turnover intentions and work performance. 

However, group-average job demands and organisational support, and group-

deviation leadership support, demonstrated relationships in line with the expected 

directions. The results of specific hypotheses are reported as follows. 
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Hypothesis 8a was not supported, as there were no significant effects of 

group-average job demands, emotional dissonance or neuroticism on turnover 

intentions.  

 Hypothesis 8b was partially supported. Contrary to the expected direction of 

the relationship, there was a direct positive effect of group-average job control on 

turnover intentions. This paradoxically suggests that employees in workgroups with 

higher job control had higher turnover intentions over time. 

Hypothesis 8c was partially supported. In line with expectations, there was a 

direct negative effect of group-level job demands on work performance, such that 

being a member of a workgroup with high job demands predicted lower individual 

work performance over time. 

Hypothesis 8d was partially supported. In line with predictions, there was a 

direct positive effect of group-average organisational support on work performance, 

indicating that being a member of a workgroup with high organisational support 

predicted higher individual work performance over time. However contrary to 

expectations, there was a direct negative rather than positive effect of group-average 

leadership support on work performance. This paradoxically suggests that employees 

in workgroups with higher leadership support had lower individual work performance 

over time. 

Hypothesis 8e was partially supported, although not in the expected direction. 

Group-deviation in job demands was negatively related to turnover intentions, 

suggesting that employees in workgroups with high variation in perceived job 

demands paradoxically had lower turnover intentions over time. 

Hypothesis 8f was partially supported. In line with expectations, group-

deviation leadership support was negatively related to work performance, indicating 
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that employees in workgroups with high variation in perceived leadership support had 

lower individual work performance over time. Contrary to expectations, group-

deviation organisational support was positively related to work performance, 

suggesting that employees in workgroups with high variation in perceived 

organisational support paradoxically had higher individual work performance over 

time. 

Additionally, group size was significantly related to work performance, such 

that employees from larger workgroups reported higher individual work performance 

over time. 

Cross-level interactions.  Hypothesis 9 predicted that the individual-level 

effects of psychosocial environment at Time 1 on employee strain and well-being at 

Time 2 would be moderated by Time 1 workgroup psychosocial environment. Initial 

analyses revealed that it was not feasible to test all cross-level interaction terms for 

each dependent variable at once, as the models would not converge. Therefore, 

separate models were estimated for each independent/dependent variable 

combination. Individual-level predictors were group mean centred (Enders & Tofighi, 

2007). Table 6.8 summarises the significant cross-level interaction terms across 

predictors. For clarity, interaction terms that were not significant are not shown.   

To explore the form of the significant cross-level interactions, simple slopes 

were calculated at values plus and minus one standard deviation from the mean of the 

relevant group-level moderator, and these are summarised in Tables 6.9 to 6.13. In 

Study 1, four patterns of cross-level moderation were identified and described: Pattern 

A (high-risk benefited), Pattern B (low-risk benefited), Pattern C (inconsistent 

benefit), and Pattern D (consistent benefit). In the present study, the paradoxical 

results observed in the contextual models, led to paradoxical results also being 
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observed in the cross-level interactions. These paradoxical patterns of cross-level 

interaction are denoted by the addition of “8” in Tables 6.9 to 6.13. For example, in 

Table 6.9, the cross-level interaction between individual job control and group-

average leadership support is described as pattern “A8”, the paradoxical high-risk 

benefited pattern. This indicates that individuals with low individual job control (high 

risk) had significantly lower psychological distress when they were in workgroups 

with low group-average leadership support, compared to when they were in 

workgroups with high group-average leadership support.  
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Table 6.8 

Summary of Significant Longitudinal Cross-Level Interactions Predicting Well-Being Outcomes 

  Dependent variables (All at Time 2) 

  Psychological  

distress 

 Job  

anxiety 

 Job  

contentment 

 Job  

depression 

 Job  

enthusiasm 

Interaction terms (All Time 1) No. sig interactions Est SE  Est SE  Est SE  Est SE  Est SE 

Individual job control × 13               

Group-average job control 1             -.11* .05 
Group-average emotional dissonance 4  .11* .05     -.19* .09   .16* .06  -.13* .04 
Group-average leadership support 1 -.12* .06             
Group-average cohesion 1    -.10† .05          
Group-deviation job demands 1 -.09† .04             
Group-deviation leadership support 2           .12* .06  -.09* .04 

Group-deviation cohesion 3 -.09* .05        -.07† .04   .12* .04 
                

Individual job demands × 6               

Group-average leadership support 1    -.17* .07          

Group-deviation job demands 3 -.09* .05  -.16* .06   .12† .07       
Group-deviation neuroticism 2     .13* .06      .14* .06    
                

Individual emotional dissonance × 4               
Group-average job control 1     .12* .05          

Group-average organisational support 1          -.09† .05    
              (continued) 
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Table 6.8 

Summary of Significant Longitudinal Cross-Level Interactions Predicting Well-Being Outcomes (continued) 

  Dependent variables (All at Time 2) 

  Psychological  

distress 

 Job  

anxiety 

 Job  

contentment 

 Job  

depression 

 Job  

enthusiasm 

Interaction terms No. sig interactions Est SE  Est SE  Est SE  Est SE  Est SE 

Individual emotional dissonance ×                

Group-deviation leadership support 1              .10†          .05 

Group-deviation neuroticism 1           .10† .05    

                

Individual organisational support × 14               

Group-average job control 3    -.09† .05   .09† .05  -.09† .05    
Group-average cohesion 3 -.08† .04         .11* .05  -.11* .05 

Group-deviation job control 3    -.10† .05   .11* .06  -.09† .05    
Group-deviation job demands 1       -.11† .06       
Group-deviation leadership support 2  .08† .05   .09† .05          
Group-deviation cohesion 1          -.10* .05    

Group-deviation neuroticism 1          -.10† .06    

                

Individual leadership support × 8               

Group-average job control 4 -.10† .05  -.12* .05   .12* .06  -.11† .06    
Group-deviation job control 3 -.11* .04  -.12* .05   .11† .06       

Group-deviation cohesion 1 -.10* .04             
              (continued) 
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Table 6.8 

Summary of Significant Longitudinal Cross-Level Interactions Predicting Well-Being Outcomes (continued) 

   

  Psychological  

distress 

 Job  

anxiety 

 Job  

contentment 

 Job  

depression 

 Job  

enthusiasm 

Interaction terms No. sig interactions Est SE  Est SE  Est SE  Est SE  Est SE 

Individual cohesion ×  7               
Group-average job control 1 -.11* .05             
Group-average job demands 1  .08† .04             
Group-average emotional dissonance 1 -.11† .06             
Group-average cohesion 1             -.14*         .07 
Group-deviation emotional dissonance 1             -.11* .05 
Group-deviation cohesion 2 -.12* .04           -.10* .05 

                

Individual neuroticism × 6               
Group-average emotional dissonance 1              .11† .07 
Group-average organisational support 1 -.10† .05             

Group-deviation emotional dissonance 1              .08† .05 
Group-deviation leadership support 2 -.11* .05  -.10† .06          

Group-deviation cohesion 1             -.11† .06 

Note. Values are unstandardised estimates, based on models with individual and group-level outliers deleted.  

† p < .10. * p < .05. ** p < .001. 
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Table 6.9 

Summary of Simple Slopes Analyses for Significant Longitudinal Cross-Level 

Interactions Predicting Psychological Distress 

 Value of group-level moderator  

 +1SD  -1SD  

Interaction terms Slope t  Slope t Pattern 

Individual job control ×       

Group-average emotional dissonance .03 0.41  -.19** -2.71 B* 

Group-average leadership support -.20* -2.66   .04** 0.55 A8* 

Group-deviation job demands -.17* -2.49   .01** 0.10 A* 

Group-deviation cohesion -.17* -2.74   .01** 0.21 A* 

       

Individual job demands ×       

Group-deviation job demands .01 0.18   .18** 2.38 B* 

       

Individual emotional dissonance ×      

No significant interaction terms       

       

Individual organisational support ×       

Group-average cohesion -.13* -2.10   .03** 0.54 A8* 

Group-deviation leadership support .03 0.50  -.13** -2.02 A8† 

       

Individual leadership support ×       

Group-average job control -.16* -1.98   .04** 0.46 A8† 

Group-deviation job control -.17* -2.33   .05** 0.65 A* 

Group-deviation cohesion -.16* -2.30   .04** 0.62 A* 

       

Individual cohesion ×       

Group-average job control -.09 -1.07   .13** 1.59 A8† 

Group-average job demands .10 1.40  -.06** -0.82 B† 

Group-average emotional dissonance -.09 -1.05   .13** 1.56 A† 

Group-deviation cohesion -.10 -1.29   .14** 1.86 A† 

       

Individual neuroticism ×       

Group-average organisational support .08 1.02   .29** 3.54 A* 

Group-deviation leadership support .08 0.98   .29** 3.82 A8* 

Note. Values presented based on models with individual and group-level outliers deleted. Pattern A = 

high-risk benefited, Pattern B = low-risk benefited. Patterns with denoted with “8” indicate paradoxical 

pattern of results.  

† p < .10. * p < .05. ** p < .001. 
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Table 6.10 

Summary of Simple Slopes Analyses for Significant Longitudinal Cross-Level 

Interactions Predicting Job Anxiety 

 Value of group-level moderator  

 +1SD  -1SD  

Interaction terms Slope t  Slope t Pattern 

Individual job control ×       

Group-average cohesion -.11 -1.30  .08 0.98 A8† 

   ¤     

Individual job demands ×       

Group-average leadership support .05 0.52  .39** 4.05 B8* 

Group-deviation job demands .06 0.66  .38** 4.18 C† 

Group-deviation neuroticism     .35** 4.02  .09 1.02 B8* 

       

Individual emotional dissonance ×       

Group-average job control  .23* 2.86  -.003 -0.04 A8* 

       

Individual organisational support ×       

Group-average job control -.17† -1.89  .02 0.26 A8* 

Group-deviation job control -.16† -1.89  .03 0.33 C 

Group-deviation leadership support .02 0.27  -.16† -1.83 A8* 

       

Individual leadership support ×       

Group-average job control -.18* -2.00  .05 0.56 A8* 

Group-deviation job control -.18* -2.05  .05 0.58 B8* 

       

Individual cohesion ×       

No significant interaction terms       

       

Individual neuroticism ×       

Group-deviation leadership support .03 0.33  .23* 2.68 A8* 

Note. Values presented based on model with individual and group-level outliers deleted. Pattern A = 

high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent benefit. Patterns with 

denoted with “8” indicate paradoxical pattern of results.  

† p < .10. * p < .05. ** p < .001. 
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Table 6.11 

Summary of Simple Slopes Analyses for Significant Longitudinal Cross-Level 

Interactions Predicting Job Contentment 

 Value of group-level moderator  

 +1SD  -1SD  

Interaction terms Slope t  Slope t Pattern 

Individual job control ×       

Group-average emotional dissonance -.01 -0.07   .37* 3.18 C† 

   ¤     

Individual job demands ×       

Group-deviation job demands  .08 0.76  -.15 -1.48 C 

       

Individual emotional dissonance ×       

No significant interaction terms       

       

Individual organisational support ×       

Group-average job control  .28* 2.84   .10 1.00 C 

Group-deviation job control  .31* 2.99   .08 0.77 B8* 

Group-deviation job demands  .08 0.74   .31* 2.89 C 

       

Individual leadership support ×       

Group-average job control  .08 0.88  -.15 -1.61 C 

Group-deviation job control  .07 0.78  -.14 -1.51 B8* 

       

Individual cohesion ×       

No significant interaction terms       

       

Individual neuroticism ×       

No significant interaction terms       

Note. Values presented based on models with individual and group-level outliers deleted. Pattern A = 

high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent benefit. Patterns with 

denoted with “8” indicate paradoxical pattern of results.  

† p < .10. * p < .05. ** p < .001. 
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Table 6.12 

Summary of Simple Slopes Analyses for Significant Longitudinal Cross-Level 

Interactions Predicting Job Depression 

 Value of group-level moderator  

 +1SD  -1SD  

Interaction terms Slope t  Slope t Pattern 

Individual job control ×       

Group-average emotional dissonance  .18* 2.39  -.14† -1.90 A8* 

Group-deviation leadership support  .14† 1.85 ¤  -.10 -1.37 A8* 

Group-deviation cohesion -.05 -0.73   .09 1.27 A 

       

Individual job demands ×       

Group-deviation neuroticism  .18* 2.15  -.10 -1.22 A* 

       

Individual emotional dissonance ×       

Group-average organisational support -.04 -0.47   .13 1.57 A* 

Group-deviation neuroticism  .15† 1.74  -.06 -0.65 A* 

       

Individual organisational support ×       

Group-average job control -.28* -3.24  -.10 -1.16 A8† 

Group-average cohesion -.08 -0.93  -.30** -3.57 B8† 

Group-deviation job control -.28* -3.38  -.10 -1.24 A† 

Group-deviation cohesion -.29* -3.43  -.09 -1.07 A† 

Group-deviation neuroticism -.29* -3.21  -.09 -0.97 A† 

       

Individual leadership support ×       

Group-average job control -.20† -1.93   .02 0.22 A8* 

       

Individual cohesion ×       

No significant interaction terms       

       

Individual neuroticism ×       

No significant interaction terms       

Note. Values presented based on models with individual and group-level outliers deleted. Pattern A = 

high-risk benefited, Pattern B = low-risk benefited. Patterns with denoted with “8” indicate paradoxical 

pattern of results.  

† p < .10. * p < .05. ** p < .001. 
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Table 6.13 

Summary of Simple Slopes Analyses for Significant Longitudinal Cross-Level 

Interactions Predicting Job Enthusiasm 

 Value of group-level moderator  

 +1SD  -1SD  

Interaction terms Slope t  Slope t Pattern 

Individual job control ×       

Group-average job control  .00 0.00   .21* 2.97 B8† 

Group-average emotional dissonance -.02 -0.36 ¤  .23** 3.51 A8* 

Group-deviation leadership support  .01 0.19   .20* 2.93 B* 

Group-deviation cohesion  .22* 3.38  -.01 -0.17 A** 

       

Individual job demands ×       

No significant interaction terms       

       

Individual emotional dissonance ×       

Group-deviation leadership support  .06 0.62  -.14 -1.58 B* 

       

Individual organisational support ×       

Group-average cohesion  .02 0.25   .25* 2.65 A* 

       

Individual leadership support ×       

No significant interaction terms       

       

Individual cohesion ×       

Group-average cohesion -.09 -0.94   .19* 2.06 A* 

Group-deviation emotional 

dissonance -.06 -0.69 

 

 .16† 1.96 

B* 

Group-deviation cohesion -.05 -0.66   .16† 1.93 B† 

       

Individual neuroticism ×       

Group-average emotional dissonance  .10 1.10  -.13 -1.34 A8† 

Group-deviation emotional 

dissonance  .07 0.88 

 

-.09 -1.15 

B* 

Group-deviation cohesion -.12 -1.34   .10 1.09 A† 

Note. Values presented based on models with individual and group-level outliers deleted. Pattern A 

= high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent benefit, Pattern D = 

consistent benefit. Patterns with denoted with “8” indicate paradoxical pattern of results.  

† p < .10. * p < .05. ** p < .001. 
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Summary of cross-level interactions.  To assist in the interpretation of the 

cross-level interaction findings, the number of significant cross-level interactions by 

independent variable and moderator is presented in Table 6.14. Overall, 12% of the 

cross-level interaction terms tested were significant. In comparison to Study 1, this 

represents fewer significant interaction terms. Unlike in Study 1 where a higher 

proportion of group-average interaction terms were significant, in this study a similar 

proportion of group-average (11%) and group-deviation (13%) moderators were 

significant. However, the pattern of interactions was more definite than that observed 

in Study 1. Eight interactions demonstrated strong support, with 3 or more out of 5 

interactions tested being significant: 

1. Job control × group-average emotional dissonance 

2. Job control × group-deviation cohesion 

3. Job demands × group-deviation job demands 

4. Organisational support × group-average job control 

5. Organisational support × group-average cohesion 

6. Organisational support × group-deviation job control 

7. Leadership support × group-average job control 

8. Leadership support × group-deviation job control 

 

Only two of these interaction terms (organisational support × group-average 

job control, and leadership support × group-deviation job control) demonstrated 

strong support in Study 1. Another three interaction terms demonstrated moderate 

support, with two of the five interactions tested significant. 
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Table 6.14 

Number of Significant Longitudinal Cross-Level Interactions across Dependent 

Variables 

 Moderating variables   

 Group-average   

Independent variables 

(Individual-level) 

JC JD ED OS LS COH NEU Total a % b 

Job control 1  4  1 1  7 20% 

Job demands     1   1 3% 

Emotional dissonance 1   1    2 6% 

Organisational 

support 

3     3  6 17% 

Leadership support 4       4 11% 

Cohesion 1 1 1   1  4 11% 

Neuroticism   1 1    2 6% 

Total 10 1 6 2 2 5 0 26  

 29% 3% 17% 6% 6% 14% 0%  11% 

    

 Group-deviation   

 JC JD ED OS LS COH NEU Total a % b 

Job control  1   2 3  6 17% 

Job demands  3     2 5 14% 

Emotional dissonance     1  1 2 6% 

Organisational 

support 

3 1   2 1 1 8 23% 

Leadership support 3     1  4 11% 

Cohesion   1   2  3 9% 

Neuroticism   1  2 1  4 11% 

Total 6 5 2 0 7 8 4 32  

 17% 14% 6% 0% 20% 23% 11%  13% 

Note. JC = job control, JD = job demands, ED = emotional dissonance, OS = organisational support, 

LS = leadership support, COH = cohesion, NEU = neuroticism. To aid interpretation, cells have 

been left blank where no significant interactions were observed.  
a Total interactions possible for each row = 35 (7 moderators × 5 dependent variables). b Percentage 

of interactions involving this independent variable that were significant p < .10. 

 

 

Results of cross-level interaction hypotheses. 

Hypothesis 9: The moderating role of workgroup psychosocial environment. 

Hypothesis 9 broadly predicted that workgroup psychosocial environment would 
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moderate between individual perceptions of the psychosocial environment and 

employee well-being. The specific moderation hypotheses as described in Study 1 

expanded on the classic buffer hypothesis to predict that “positive” work 

environments (i.e., those characterised by high group-average resources or low group-

average demands) would buffer the detrimental effects of individual demands on 

strain and well-being, and enhance the beneficial effects of individual resources. 

However, results of cross-level interactions in Study 1 indicated that the buffer 

hypothesis was not well supported. Despite this, the original Study 1 hypotheses were 

retained to determine whether the cross-sectional and longitudinal results would be 

congruent, particularly as research has indicated that cross-sectional versus 

longitudinal designs often produce different findings (Zapf et al., 1996).   

The paradoxical results observed for some group-level constructs in the 

contextual model necessitated that the definition of “positive” and “negative” 

workgroup psychosocial environments changed between Study 1 and Study 2. 

Therefore, it is not feasible to compare the specific role of workgroup environments 

high or low in demands or resources as was discussed in Study 1, as high levels of 

some workgroup resources were found to have negative rather than positive effects on 

employee well-being. Instead, the contextual results of Study 2 were used to redefine 

positive and negative workgroup psychosocial environments. A summary is provided 

in Table 6.15 for reference in discussion of these moderation results. 
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Table 6.15  

Definitions of Positive and Negative Workgroup Psychosocial Environments Used in 

Reporting Longitudinal Results 

Negative workgroup psychosocial 

environment 

Positive workgroup psychosocial 

environment 

High average job control a 

High average job demands 

Low average emotional dissonance a 

Low average organisational support 

High average leadership support a 

High average cohesion (S) a 

Low average cohesion (WB) 

High average neuroticism 

 

High deviation job control (S) 

Low deviation job control (WB) 

 

High deviation job demands (S) 

Low deviation job demands (WB) 

 

Low deviation emotional dissonance (S) 

High deviation emotional dissonance (WB) 

 

High deviation organisational support (S) 

Low deviation organisational support (WB) 

 

Low deviation leadership support (S) 

High deviation leadership support (WB) 

 

High deviation cohesion 

Low deviation neuroticism  

 

Small group size 

Low average job control a 

Low average job demands 

High average emotional dissonance a 

High average organisational support  

Low average leadership support a 

Low average cohesion (S) a 

High average cohesion (WB) 

Low average neuroticism 

 

Low deviation job control (S) 

High deviation job control (WB) 

 

Low deviation job demands (S) 

High deviation job demands (WB) 

 

High deviation emotional dissonance (S) 

Low deviation emotional dissonance (WB) 

 

Low deviation organisational support (S) 

High deviation organisational support (WB) 

 

High deviation leadership support (S) 

Low deviation leadership support (WB) 

 

Low deviation cohesion 

High deviation neuroticism 

 

Large group size 

Note. S = effects on strain only (psychological distress, job anxiety, job depression). WB = effects 

on well-being only (job contentment, job enthusiasm). 
a Results are opposite to those observed in the cross-sectional model.  

 

 Hypothesis 9a predicted that the relationship between each of individual-level 

job demands, emotional dissonance, and neuroticism on employee strain would be 

moderated by workgroup psychosocial environment. Only weak support for this 

hypothesis was found, with only 9% of interactions tested significant. Support was 
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marginally stronger for interactions involving job anxiety (12%) than either 

psychological distress (7%) or job depression (7%). It was predicted that the 

moderating effect would operate such that the positive individual-level relationship 

between demands and strain would be weaker when the workgroup psychosocial 

environment was positive. As was the case in Study 1, in 45% of significant   

interactions, a classic buffer effect was observed, with positive workgroup 

psychosocial environment reducing the positive relationship between individual 

demands and employee strain. In 55% of interactions, however, the opposite pattern 

was found, with the relationship between individual demands and strain being 

stronger when the workgroup psychosocial environment was positive.  

 Hypothesis 9b predicted that the relationship between each of individual job 

control, organisational support, leadership support, and cohesion on employee strain 

would be moderated by workgroup psychosocial environment. Overall this hypothesis 

was partially supported, with 17% of the interaction terms tested significant. Stronger 

support was found for interactions predicting psychological distress (23%) than those 

predicting job depression (16%) or job anxiety (11%). It was predicted that the 

negative relationship between individual resources and employee strain would be 

stronger when the workgroup psychosocial environment was positive. Similar to the 

results of Study 1, the hypothesised pattern was found in only 14% of significant 

interactions. In 86% of significant interactions, the opposite pattern was found, such 

that the negative relationship between individual resources and strain was stronger 

when the workgroup environment was negative. Consistent with the results of Study 

1, this suggests that individual resources were activated in response to negative 

workgroup psychosocial environments.  
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 Hypothesis 9c predicted that the relationships between each of individual job 

demands, emotional dissonance, and neuroticism on employee well-being would be 

moderated by the workgroup psychosocial environment. Overall, support for this 

hypothesis was very weak, with only 6% of interaction terms tested significant. 

Support was higher in interactions where job enthusiasm was the dependent variable 

(10%) compared to those involving job contentment (2%). It was predicted that the 

negative relationship between demands and employee well-being would be weaker 

when the workgroup psychosocial environment was positive. In 60% of significant 

interactions, the expected pattern of moderation was found. In the remaining 40% of 

interactions, the opposite pattern of results was found, and the negative relationship 

between demands and employee well-being was stronger when the workgroup 

psychosocial environment was positive. Owing to the small number of significant 

interactions, it was not possible to discern patterns which might have explained the 

differing results. 

 Hypothesis 9d predicted that the relationship between each of individual job 

control, organisational support, leadership support, and cohesion on employee well-

being would be moderated by workgroup psychosocial environment. Overall, this 

hypothesis was partially supported, with 13% of interactions tested significant. 

Support for this hypothesis was marginally stronger in interactions predicting job 

enthusiasm (14%) than those predicting job contentment (11%). It was predicted that 

positive workgroup psychosocial environments would enhance the positive 

relationship between individual resources and employee well-being. However, only 

43% of the significant interactions supported this predicted pattern of moderation. The 

majority of significant interactions (57%) supported the opposite pattern of results, 
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that the positive relationship between individual resources and employee well-being 

was stronger when the workgroup psychosocial environment was negative. 

Patterns of cross-level interaction observed in simple slopes.  Study 1 

identified four patterns of cross-level interaction: Pattern A: “High-risk benefited”, 

Pattern B: “Low-risk benefited”, Pattern C: “Inconsistent benefit”, and Pattern D: 

“Consistent benefit”. Patterns A, B, and C were all observed in Study 2, and are 

discussed in more detail here. Pattern D was not observed in Study 2. 

Pattern A: High-risk benefited.  In Study 1, a pattern of interactions was 

observed in which the workgroup psychosocial environment interacted with 

individual perceptions of the psychosocial environment in such a way that employees 

at high risk of strain were benefited by being in a positive workgroup environment. In 

Study 1, this pattern of cross-level interaction occurred in approximately one-third of 

significant interactions. However in Study 2, the high-risk benefited pattern was the 

dominant form of cross-level interaction, being found in 62% of the significant 

interactions, and particularly those predicting psychological distress and job 

depression. In Study 1, this pattern was not observed in any cross-level interactions 

where group-level leadership support or cohesion were the moderating variables. 

However, in Study 2, Pattern A was most frequently observed in cross-level 

interactions where group-average job control, group-deviation leadership support, or 

group-deviation cohesion were the moderating group-level variables. In line with 

results from the contextual model, paradoxical results were observed such that 

employees in workgroups with low group-average job control and high group-

deviation in leadership support consistently demonstrated lower employee strain.  

 Figures 6.1, 6.2, and 6.3 show examples of this pattern of interaction. In the 

first example, Figure 6.1, when individual job control was high, psychological distress 
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was not significantly different between employees from workgroups with low group-

deviation in cohesion and those from workgroups with high group-deviation in 

cohesion. However when individual job control was low, psychological distress was 

significantly higher in employees in workgroups with high group-deviation in 

cohesion, compared to employees from workgroups with low group-deviation in 

cohesion. Hence, low group-deviation in cohesion, a characteristic of a positive 

psychosocial environment (see Table 6.15), protected employees at risk of high 

psychological distress (i.e., those with low job control). 
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Figure 6.1. Example of high-risk benefited pattern of cross-level interaction (Pattern 

A): Cross-level interaction between individual job control and group-deviation in 

cohesion on psychological distress. 

 

 Two additional examples of this pattern of cross-level interaction presented in 

Figure 6.2 and 6.3 illustrate the paradoxical effects of group-average job control and 
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group-deviation leadership support as moderators, consistent with the paradoxical 

results of these variables previously illustrated in the contextual model. In Figure 6.2, 

when individual leadership support was high, job anxiety was not significantly 

different between employees from workgroups with low group-average job control 

and those from workgroup with high group-average job control. However when 

individual leadership support was low, job anxiety was paradoxically significantly 

higher in employees in workgroups with high group-average job control, compared to 

employees from workgroups with low group-average job control. Similarly as 

illustrated in Figure 6.3, when individual organisational support was high, group-

deviation in leadership support had no effect on employee job anxiety. However when 

individual organisational support was low, job anxiety was paradoxically significantly 

higher for employees from workgroups with low group-deviation in leadership 

support, compared to employees from workgroups with high group-deviation in 

leadership support.   
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Figure 6.2. Example of paradoxical high-risk benefited pattern of cross-level 

interaction (Pattern A8): Cross-level interaction between individual leadership support 

and group-average job control on job anxiety. 
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Figure 6.3. Example of paradoxical high-risk benefited pattern of cross-level 

interaction (Pattern A8): Cross-level interaction between individual organisational 

support and group-deviation leadership support on job anxiety. 

 

Pattern B: Low-risk benefited.  The low-risk benefited pattern was observed in 

26% of significant cross-level interactions, and was relatively more common in 

interactions predicting job enthusiasm. It was also relatively more common in cross-

level interactions involving group-deviation moderators, particularly group-deviation 

in job control, emotional dissonance, and leadership support. Figure 6.4 presents an 

example of this interaction pattern. In this example, a paradoxical effect is presented. 

When individual organisational support was low, there was no significant difference 

in job contentment between employees from workgroups with high group-deviation in 

job control and those with low group-deviation in job control. However, when 

individual organisational support was high, job contentment was significantly higher 
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in employees from workgroups with high group-deviation in job control compared to 

those from workgroups with low group-deviation in job control. 
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Figure 6.4. Example of paradoxical low-risk benefited pattern of cross-level 

interaction (Pattern B8): Cross-level interaction between individual organisational 

support and group-deviation in job control on job contentment. 

 

Pattern C: Inconsistent benefit.  The inconsistent benefit pattern was observed 

in 12% of significant cross-level interactions, and was most common in interactions 

predicting job contentment. It was relatively more common in cross-level interactions 

where group-average job control or group deviation job demands were the group-level 

moderators.  
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Discussion of Study 2 Findings 

The overall aim of Study 2 was to examine and compare the impact of 

individual and shared, workgroup-level perceptions of the psychosocial environment 

in predicting individual employee strain, well-being, turnover intentions, and work 

performance over time. As the individual-level findings primarily replicate existing 

research, the following discussion of individual-level results is primarily restricted to 

comparison between the cross-sectional (Study 1) and longitudinal (Study 2) findings. 

Study 2 provided support for both contextual and moderating effects of workgroup 

psychosocial environment on employee well-being and organisational outcomes. 

Novel aspects of these findings, particularly concerning the observed paradoxical 

effects of some group-average variables on outcomes, are discussed in more detail. 

Individual level of analysis. 

Comparison of cross-sectional (Study 1) and longitudinal (Study 2) results. 

In Study 1, a cross-sectional design was employed that tested contemporaneous 

relationships between the psychosocial environment, well-being, and organisational 

outcomes. In the present study, a longitudinal design was employed with all research 

constructs measured on two occasions separated by an 18 month time lag. While this 

design employing two time measurements is not methodologically flawless (e.g., does 

not account for possible third variables), Study 2 does give an indication of the 

delayed or sustained effects of the psychosocial environment on individual well-being 

and organisational outcomes over a reasonably long period of time.  

Effects of psychosocial environment on employee strain and well-being.  In 

Study 1, the resources of job control, organisational support, leadership support, and 

cohesion were consistently found to have significant direct effects on employee strain 

and well-being. However, despite significant longitudinal correlations, the results of 
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Study 2 indicate that the unique effects of these resources on strain and well-being 

were not sustained over time. Both leadership support and cohesion had no significant 

effects on subsequent employee strain or well-being, and organisational support had 

significant effects on subsequent job depression only. Only job control demonstrated 

effects on subsequent strain and well-being indices, namely, psychological distress, 

job contentment, and job enthusiasm. This validates the findings of Study 1, which 

also found that job control had stronger effects on strain and well-being compared to 

other resources. One explanation for the relative importance of job control may be 

that job control is more salient than are other resources. Research on proximal and 

distal predictors of occupational stress offers an explanation for this effect: to the 

extent that job control is a more proximal resource compared to cohesion, leadership 

support, or organisational support, its effects on strain and well-being should be 

stronger than these other resources (Bentein, Stinglhamber, & Vandenberghe, 2002; 

Daniels, 2011). 

Comparison of the results from Study 1 and Study 2 suggest the effects of 

demands (job demands and emotional dissonance) on employee strain and well-being 

are both immediate and sustained over time. In particular, the results suggest that the 

effects of emotional dissonance on strain and well-being may be delayed, or increase 

over time, as emotional dissonance demonstrated significant effects on subsequent job 

anxiety and job contentment in Study 2 that were not present in Study 1. Consistent 

with Study 1, job demands demonstrated both immediate and sustained effects on job 

anxiety, but the effect of job demands on job contentment identified in Study 1 was 

not sustained over time. While Study 1 found that the effects of resources on strain 

and well-being were stronger than those of demands, Study 2 found that the quantity 

and magnitude of the effects of demands on strain and well-being was similar to those 
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of resources. This is more in line with existing research (Hülsheger & Schewe, 2011; 

Luchman & González-Morales, 2013).  

Effects of psychosocial environment on turnover intentions and work 

performance.  While Study 1 found that job demands had direct positive effects on 

work performance, the results of Study 2 indicated that this effect was not sustained 

over time, with neither job demands nor emotional dissonance predicting subsequent 

work performance. Job control predicted work performance in both studies, while 

neither organisational support nor leadership support predicted work performance in 

either study. Cohesion had direct effects on work performance in Study 1, but results 

of Study 2 indicated that this effect was not sustained over time. This finding adds to 

the suggestion that job control, as a proximal resource, has more salient effects on 

outcomes over time, compared to the other, more distal resources of cohesion, 

leadership support, and organisational support (Daniels, 2011). 

In contrast to the relative consistency between studies in the prediction of 

work performance, the results of Study 1 and Study 2 were inconsistent regarding the 

effects of resources on turnover intentions. In summary, none of the aspects of the 

psychosocial environment measured in this study predicted turnover intentions over 

time. While organisational support, leadership support, and cohesion all had 

significant effects on turnover intentions in Study 1, the results of Study 2 indicated 

that none of these variables had sustained effects on this outcome. Consistent with 

Study 1, the effects of job control, job demands, and emotional dissonance on 

turnover intentions were all not significant. Reasons why none of the psychosocial 

environment predictors predicted turnover intentions over time are discussed in more 

detail in subsequent sections. 
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Effects of neuroticism on employee well-being and organisational outcomes.  

In Study 1, neuroticism had significant direct effects on all employee strain and well-

being outcomes. However, in Study 2, neuroticism demonstrated sustained effects on 

the prediction of employee strain only—psychological distress, job anxiety, and job 

depression. Neuroticism did not predict either of the employee well-being measures, 

job contentment or job enthusiasm. There was, however, evidence for effects of 

group-level neuroticism on employee well-being. These group-level results are 

discussed in more detail below. In summary, this suggests that neuroticism predicts 

increased employee strain over time, but has no effect on employee well-being. 

Neuroticism did not predict subsequent turnover intentions or work performance. This 

is consistent with the results of Study 1, where no effects of neuroticism on these 

outcomes were found. 

Effects of employee strain and well-being on organisational outcomes.  A 

large discrepancy between Study 1 and Study 2 results concerned the effects of 

employee strain and well-being on organisational outcomes. Results of Study 2 

indicated that employee strain and well-being did not predict either turnover 

intentions or work performance, yet in Study 1, psychological distress, job depression, 

and job enthusiasm all had significant direct effects on both outcomes. This suggests 

that while employee strain and well-being have concurrent effects on turnover 

intentions and work performance, they do not have a sustained impact. Cumulatively, 

the results indicate that turnover intentions was not predicted over time by any of the 

individual-level predictors measured in this study—psychosocial environment, 

neuroticism, strain, or well-being. Possible reasons for this lack of relationships were 

explored, and are discussed below. 
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To rule out possible analytical reasons for the lack of significant relationships 

between strain and organisational outcomes over time, analyses were re-run (not 

shown) with only the strain and well-being measures included as predictors of 

turnover intentions and work performance. Results were identical to those presented 

here. Interestingly, further analyses testing alternative causal ordering (not shown) 

indicated support for a reverse causal relationship between strain and turnover 

intentions, in that Time 1 turnover intentions predicted subsequent employee strain 

and well-being. No alternative causal relationship was revealed between strain/well-

being and work performance, however. Although it is outside the scope of this thesis 

to discuss this particular result in any detail, it is worth reiterating that the police 

organisation sampled has a very low rate of turnover. The initial data collection for 

this research took place concurrently with the Global Financial Crisis (GFC), meaning 

that police officers with a desire to leave policing had restricted options for doing so, 

especially compared with the years leading up to and after the immediate impact of 

the GFC, which were characterised by a strong growth in the mining and resources 

sector, offering alternative career options for many police officers (Cox, 2011, May 

21; Henderson, 2007, February 25; O'Loan, Baskin, & Stolz, 2011, July 27). Thus it 

may be the case that police officers with high turnover intentions at the initial survey 

period (concurrent with the beginning of the GFC in late 2008) were forced to remain 

within the police service during the GFC, which impacted adversely on their 

subsequent strain and well-being at the second survey period (early 2010). As noted in 

Table 6.1, the mean level of turnover intentions significantly decreased between 

measurement occasions. This offers some support for the notion that the decrease in 

employment alternatives may have impacted on the present findings regarding 

turnover intentions.  
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Group level of analysis. 

Direct effects of workgroup psychosocial environment.  In Study 1, there 

were few significant effects of group-average psychosocial environment on employee 

strain and well-being or organisational outcomes. In Study 2, a larger number of 

significant effects of group-average workgroup psychosocial environment were 

identified, particularly in regards to the prediction of turnover intentions and work 

performance, where greater support was found for workgroup-level than individual-

level predictors. However these significant group-level effects were not always in the 

direction expected. In particular, concerning group-average job control, emotional 

dissonance, and leadership support, paradoxical effects were observed where high 

levels of workgroup job control and leadership support, and low levels of workgroup 

emotional dissonance, predicted higher employee strain and turnover intentions, and 

lower employee well-being and work performance. These paradoxical effects are 

discussed in more detail in the following section.  

In contrast to the paradoxical effects, group-level job demands, organisational 

support, and neuroticism showed the expected pattern of results, where the direction 

of the individual-level and group-level effects were congruent. Specifically, higher 

group-average demands predicted lower employee well-being and work performance, 

higher group-average organisational support predicted higher work performance, and 

higher group-average neuroticism predicted lower well-being. Interesting, these 

effects primarily occurred in the absence of significant corresponding individual-level 

relationships. For example, the significant group-level effect of neuroticism on well-

being occurred in the absence of a significant individual-level relationship between 

neuroticism and well-being. In contrast, the paradoxical group-level effects observed 

primarily (but not always) occurred in the presence of a significant individual-level 
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relationship. This may suggest that different processes are responsible for congruent 

and paradoxical group-level effects. This idea is explored in more detail in the 

discussion of paradoxical effects. 

In the case of neuroticism, in particular, it is significant that a workgroup 

environment high in shared neuroticism had adverse effects on individual well-being 

over time, where individual neuroticism did not. Research on the development of 

affective tone in groups suggests that a range of top-down and bottom-up processes 

are responsible for converging individual affect, such that individuals in the same 

group come to display highly similar levels of affect, and the resulting group affective 

tone predicts group behaviours and performance (Collins et al., 2013). Factors that 

have been shown to contribute to the development of shared group affective tone 

include susceptibility to emotional contagion, group affective norms, shared exposure 

to common affective events, and group socialisation (Collins et al., 2013). Given that 

many of the factors thought to contribute to group affective tone are characteristic of 

police work, it is not surprising that the present study suggests that officers from the 

same workgroup develop a group affective tone. The present results therefore add to 

this limited research by demonstrating that group affective tone, in this case 

neuroticism, predicts individual well-being over time. 

In comparison to Study 1, there were fewer significant effects of group-

deviation psychosocial environment on individual or organisational outcomes. Again, 

some paradoxical results were observed. Specifically, high group-deviation in job 

control predicted improved individual well-being, high group-deviation in job 

demands predicted reduced turnover intentions, and high group-deviation in 

organisational support predicted higher work performance. However, in other cases 

group-deviation in the psychosocial environment demonstrated the expected pattern 
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of results, where low group consensus led to worse outcomes. For example, high 

group-deviation in emotional dissonance predicted lower individual well-being, and 

high group-deviation in cohesion predicted higher individual strain. However, some 

variables demonstrated both congruent and paradoxical effects. For example, while 

high group-deviation in leadership support paradoxically predicted reduced strain, it 

also, as expected, predicted lower work performance. The lack of internal consistency 

in the findings makes the results difficult to interpret. There does not seem to be a 

distinguishable pattern that would explain these results, and the findings were also not 

consistent between Study 1 and 2. Although the results of Study 1 led to speculative 

discussion that some third variable may explain why group-deviation in some and not 

all aspects of the psychosocial environment produce negative effects, these 

speculations were not supported by the results of Study 2. This suggests that the 

results should be treated cautiously.  

Cross-level interactions.  In Study 1, support was found for workgroup 

psychosocial environment as a moderator, and similar support was found in Study 2. 

Compared to Study 1, there was less support for the role of workgroup psychosocial 

environment in moderating relationships between individual demands and strain/well-

being. Overall, less than 10% of the tested cross-level moderation effects involving 

individual demands were significant. This suggests that the effects of individual 

demands on individual strain/well-being over time are not readily influenced by the 

workgroup psychosocial environment. Some exceptions were found, with group-

average organisational support, and group-deviation in neuroticism and leadership 

support, all demonstrating moderating effects. These patterns of moderation suggest 

that employees with high individual demands benefited from workgroup 
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environments characterised by high group-average organisational support, low group-

deviation in neuroticism, and high group-deviation in leadership support.  

In contrast, there was far stronger support for the role of workgroup 

psychosocial environment in moderating between individual resources and individual 

strain/well-being. In particular, there was strong support that the relationship between 

individual resources and strain was stronger in negative workgroup psychosocial 

environments. This adds support to the findings of Study 1, that individual resources 

are “activated” in response to negative/demanding workgroup environments. 

However unlike in Study 1, the results of Study 2 revealed that the majority of cross-

level interactions benefiting employees at high risk (Pattern A) occurred in 

paradoxical workgroup environments. Specifically, employees with low individual 

resources were paradoxically benefited by workgroup environments with low group-

average job control, and high group-deviation in leadership support. However, 

congruent with expectations, employees who had low individual resources also 

benefited from workgroup environments with low group-deviation in cohesion. 

In line with evidence for paradoxical contextual effects, Study 2 indicated that 

some aspects of the workgroup psychosocial environment demonstrated paradoxical 

effects as moderators. In particular, group-average job control, group-average 

leadership support, group-average cohesion, and group-deviation leadership support 

demonstrated paradoxical effects, such that individuals in workgroups with high 

group-average job control, for example, had significantly higher strain. Concerning 

from a practical point of view, was the finding that workgroup environments with 

high group-average job control, and those with low group-deviation in leadership 

support, were particularly detrimental to those individual employees at high risk of 

strain. Given that evaluations of organisational interventions in the occupational 
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health psychology literature typically find that job control and/or supervisor support 

are the mechanisms through which interventions affect individual well-being and 

outcomes (e.g., Bond & Bunce, 2001; Bond, Flaxman, & Bunce, 2008; Hätinen, 

Kinnunen, Pekkonen, & Kalimo, 2007; Holman et al., 2010; Kelloway & Barling, 

2010; Logan & Ganster, 2005), it is concerning that the current results suggest these 

interventions may unintentionally produce worse outcomes for high-risk employees. 

In contrast, workgroups with low deviation in cohesion (i.e., high consensus in 

cohesion), were linked to lower strain for employees at highest risk. 

Paradoxical effects of workgroup psychosocial environment.  The results 

warrant further investigation and discussion of paradoxical effects between levels of 

analysis on individual well-being and organisational outcomes. Reference to the 

multilevel occupational health psychology literature identified a small number of 

instances where a similar pattern of paradoxical results had been found. In particular, 

in a cross-sectional study of soldiers, Tucker, Sinclair, and Thomas (2005) identified 

several contextual effects that had paradoxical results, noting “Our empirical research 

provided some evidence of both contextual and cross-level stress effects […] 

Interestingly, some of these effects were in the opposite direction to our expectations” 

(p. 293). These included significant positive effects of group-average work hours on 

affective commitment and job engagement. Other results that were not significant, but 

demonstrated a paradoxical pattern, included the effects of group-average quantitative 

workload on job satisfaction, job engagement, collective efficacy, and morale. 

Consistent with the results of the present study, Tucker et al. also found paradoxical 

effects present in cross-level interactions. Specifically, Tucker et al. found evidence 

that in workgroups with high shared demands, the effects of individual demands on 

individual outcomes were less pronounced. Tucker et al. discussed that these 
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paradoxical results may be spurious, however concluded that the results could be 

explained with reference to the literature on group coping (Länsisalmi, Peiró, & 

Kivimäki, 2000).  

While evidence from the occupational health psychology literature may be 

sparse in corroborating the paradoxical results of Study 2, exemplars of this 

paradoxical pattern of results were identified in the educational psychology literature. 

In the educational psychology literature, the negative influence of the school 

environment on students’ individual academic self-concept has been extensively 

documented, and is known as the big-fish-little-pond (BFLP) effect (e.g., Marsh et al., 

2008; Marsh, 1987; Marsh & Hau, 2003; Nagengast & Marsh, 2011). Social 

comparison processes, or more specifically “forced upward comparisons” (Seaton et 

al., 2008, p. 75 ) are thought to be responsible for the BFLP effect. Research has 

shown that individuals engage in selective upward or downward social comparison 

with specific comparison targets for self enhancement, self-improvement, or self-

evaluation (Buunk & Gibbons, 2007). In contrast, the BFLP effect is instead a result 

of social comparisons that “come involuntarily without being sought or chosen”, or, 

more specifically, are “imposed or forced by the environment where individuals find 

themselves, and not in comparisons in which they engage deliberately” (Seaton et al., 

2008, p. 78). Although in the educational psychology literature the BFLP effect refers 

specifically to the negative effect of school- or class-average ability on students’ 

academic self-concept, the social comparison process underlying the BFLP effect is 

used in this thesis to likewise explain the phenomenon where the effect of the 

workgroup psychosocial environment on well-being or organisational outcomes is the 

opposite sign to the corresponding individual level relationship.   
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Applying an exemplar described in detail by Marsh et al. (2008) to the present 

results, the process by which the BFLP effect is produced may be described as 

follows: Employees use the perceived level of job control of other employees in their 

workgroup to form a frame of reference against which they evaluate their own level of 

job control. In comparison to social comparison theory, which emphasises a process 

of explicit upwards or downwards comparison occurring with reference to an 

individual (Buunk & Gibbons, 2007), this process assumes that employees make an 

implicit comparison of themselves with the “generalised other” of their immediate 

workgroup. Assume that an employee, “Y”, has average job control relative to the 

whole population of employees across all workgroups in Y’s organisation. If Y is a 

member of a workgroup with above-average job control, Y would have job control 

below the average of other of other employees in their workgroup. Applying Marsh et 

al.’s example in relation to the current results, this would mean that Y’s well-being 

will be negatively impacted by workgroup-average job control, producing a 

paradoxical effect. However, if Y was a member of a workgroup with below-average 

job control, it follows that Y would have job control above the average of the other 

employees in the group. In this situation, Y’s well-being would be positively impacted 

by group-average job control.  

While the BFLP effect and social comparison can be used to explain the 

paradoxical results observed in this study, what of the group-level variables that did 

not demonstrate this paradoxical pattern—job demands, organisational support, and 

neuroticism? Multiple explanations are available to account for why some aspects of 

the workgroup psychosocial environment, and not others, produce paradoxical effects. 

First though, it is worth briefly considering how social comparison processes in 

general are proposed to work. 
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The social comparison literature demonstrates that different types of 

comparison have different effects (Brown, Ferris, Heller, & Keeping, 2007; Buunk, 

Cohen-Schotanus, & van Nek, 2007; Greenberg, Ashton-James, & Ashkanasy, 2007). 

First, individuals can engage in both upward and downward comparison. Simply put, 

upwards comparison refers to comparison to a superior or better-performing 

individual, whereas downwards comparison refers to comparison to an inferior or 

worse-performing individual emulate (Buunk et al., 2007). Moreover, when 

comparing themselves to another individual, individuals may use either 

identification/assimilation, or contrast. If individuals identify with the comparison 

target, they will focus on similarities between themselves and the comparison, and 

tend to perceive the comparison’s performance as similar to their own, or achievable 

to emulate (Buunk et al., 2007). If, however, individuals contrast themselves with the 

comparison target, they instead view the comparison as competition and/or focus on 

differences between self and comparison target (Buunk et al., 2007). In an upwards 

comparison, identification with the comparison target will thus produce positive 

responses, whereas upwards contrast will produce negative responses (Buunk et al., 

2007). Conversely, downwards identification will produce negative responses, while 

downwards contrast will produce positive responses (Buunk et al., 2007). 

One possibility is that job demands, organisational support, and neuroticism 

invoke a different type of social comparison from the forced upward contrast implicit 

in the BFLP effect described by Marsh et al. (2008). Thus, there may be multiple 

targets of comparison operating at the same time, explaining the differing effects of 

group-level psychosocial environment on well-being. For example, comparison 

targets could be specific individuals within the workgroup, or individuals outside the 

group. In keeping with this, it could be the case that the paradoxical effects of the 
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workgroup psychosocial environment such as job control, emotional dissonance, and 

leadership support, indicate that employees engage in upwards contrast and/or 

downwards identification comparison process in relation to these aspects of the 

psychosocial environment (i.e., employees contrast themselves to individuals with 

higher levels of job control and leadership support, but identify with employees with 

lower emotional dissonance), leading the effect of the group environment on 

individual to be paradoxical. In contrast, job demands, organisational support, and 

neuroticism may operate by upward identification or downwards contrast, such that 

individuals identify with individuals with higher job demands or neuroticism, and 

contrast themselves to employees with lower organisational support.  

Related to the notion of upwards/downwards comparison, Suls, Martin, and 

Wheeler (2002), and subsequently others (e.g., Marsh et al., 2008), have alternatively 

suggested that congruence in individual/group perceptions represents the presence of 

assimilation effects. Following this view, it could be that some aspect of job demands, 

organisational support, and neuroticism makes employees assimilate, rather than 

contrast, their perceptions of these aspects of the psychosocial environment. Suls et al. 

suggested that factors such as psychological closeness, similarity in personal 

attributes, and connection to a group tend to predict assimilation rather than 

contrast/comparison. However if true, in the context of the present sample, it is not 

clear why job control, for instance, appears to produce contrast/comparison effects, 

while job demands appears to produce assimilation effects. 

Alternatively, as suggested by Tucker et al. (2005), it may be the case that not 

all stressors are subject to social comparison processes. This view is supported and 

discussed in more detail by Greenberg et al. (2007), who suggest that social 

comparison is more likely when objective information is not available regarding the 
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amount of resources an individual has, or in cases where there is not strong 

identification between workgroup members. The role of identification in stress and 

well-being processes has recently become a focus of interest for social identity 

scholars. For example van Dick and Haslam (2012) remarked that “groups of people 

working in the same work environment or culture often come to share complaints 

relating to their work experience, and hence it is at a group (not just an individual) 

level that such processes need to be understood and tackled” (p. 177). Thus, social 

identity theorists argue that to the extent that increasing identification within a group 

reduces the potentially harmful effects of social comparison, identification can be 

used as a mechanism to improve outcomes in intervention research. However as 

demonstrated in the present study, paradoxical effects resulting from social 

comparison can be beneficial, as was illustrated by emotional dissonance where the 

group-level effect was positive rather than negative.  

At this point, it is perhaps worthwhile to consider that the role of social 

comparison is often implied but rarely explicitly investigated in occupational stress 

research, or indeed organisational research in general. For example, Greenberg et al. 

(2007) suggest that Lazarus and Folkman’s (1987) transactional theory of stress and 

coping implied a social comparison process where individuals’ “stress” was 

determined not by the actual resources available to an individual, but by that 

individual’s appraisal of their resources relative to the demands of the situation. Yet, 

while social comparison is argued to be a foundation element of the occupational 

stress process, it is very rarely discussed, let alone explicitly investigated. Similarly 

while social comparison has been implicit in leader-member exchange theory, the role 

of social comparison in determining the quality of leader-member relationships has 

only recently begun to be explicitly investigated (e.g., Vidyarthi, Liden, Anand, 
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Erdogan, & Ghosh, 2010). In contrast, there is considerable literature over a period of 

decades discussing the effect of social comparison on happiness, subjective well-

being and life satisfaction (e.g., Anderson, Kraus, Galinsky, & Keltner, 2012; Boyce, 

Brown, & Moore, 2010; Diener, Suh, Lucas, & Smith, 1999; Veenhoven, 1991), with 

this research consistently finding that relative and not absolute resources explain 

individual well-being. Yet occupational stress researchers have rarely sought to 

investigate comparison processes, or their effects in intervention settings.  

The finding that the effects of workgroup psychosocial environment were 

observed in Study 2 (longitudinal design) but not Study 1 (cross-sectional design), 

implies a process where time is a key factor in the impact of the workgroup 

environment on well-being/strain and organisational outcomes. This is also consistent 

with the pattern of results observed in the BFLP effect, where the paradoxical school-

level effect becomes more pronounced over time (Marsh et al., 2008). In the current 

research, the effects of workgroup environment were observed in teams where group 

membership had remained comparatively stable over an 18 month period. Thus it 

appears the case that in a cross-sectional analysis, the social comparison process 

proposed to account for the paradoxical effects observed in Study 2 is either not 

present owing to lack of time, or masked by the combination of employees of short 

and long workgroup tenure within the sample. As the Study 2 sample was restricted to 

employees who had remained within the same workgroup for 18 months or more, 

there can be no firm conclusions drawn as to how long it takes for employees to begin 

using other employees within the workgroup as a source of comparison. 

Limitations.  Although the longitudinal design of the present study helped to 

account for some of the limitations of the cross-sectional design employed by Study 1, 

alternative explanations for the results cannot be discounted. Indeed, potential 
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alternative causal ordering of variables was not explicitly investigated in this study, 

and may have provided alternative insights or conclusions. Likewise, additional 

variables that were not measured may have provided different explanations or 

understanding of the results. A logical extension of the present research would then be 

to more thoroughly investigate alternative causal ordering of the research variables, or 

additional variables that may be moderators or mediators of the observed significant 

effects. Finally, as was discussed in Study 1, another potential limitation of Study 2 is 

that the findings may not be generalisable to employees in other occupations or 

industries, or even to police officers in other countries. Replicating the present 

findings in other police samples, industries/occupations, and cultures should therefore 

be considered before attempting to apply the results to other employee groups more 

generally. 

 

Chapter Summary  

Study 2 provided support for direct and moderating lagged effects of 

workgroup psychosocial environment on individual well-being, turnover intentions, 

and work performance. Yet, the pattern of results indicated paradoxical effects of 

some aspects of the workgroup psychosocial environment on individual well-being 

and organisational outcomes. Social comparison processes in the form of a BFLP 

effect were invoked as a possible explanation of these results. The potential for the 

workgroup environment to exert both congruent and paradoxical effects on individual 

and organisational outcomes has important implications for the design, 

implementation, and evaluation of organisational interventions. The next study, Study 

3, reports on the implementation and quasi-experimental evaluation of a management 

training program. This study provides an opportunity to validate the theoretical 
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insights gained from Study 2, and in doing so, reflect on the potential unintended 

consequences of intervention action. 
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CHAPTER 7: 

Study 3 

 

Chapter Overview 

Chapters 5 and 6 presented the results of studies 1 and 2, respectively being 

cross-sectional and longitudinal examinations of the effects of individual and 

workgroup perceptions of the psychosocial environment on employee strain, well-

being, turnover intentions, and work performance. The findings of Study 2 indicated 

that the workgroup psychosocial environment had significant lagged effects on well-

being and organisational outcomes. Some of these effects were congruent with those 

observed at the individual level, but others were paradoxical, being the opposite sign 

to those observed at the individual level. The presence of paradoxical effects was 

interpreted as evidence for the existence of within-group social comparison processes. 

In this chapter, Study 3, the quasi-experimental evaluation of an organisational 

intervention is described. In light of the results of Study 2, the evaluation of this 

intervention focused on examining further evidence for within-group social 

comparison processes. Throughout the chapter, effects on two groups of police 

officers are separately examined: those who actually participated in the intervention 

(direct participants), and those who did not participate but who were a member of a 

workgroup that included one or more participants (indirect participants). Results are 

presented showing that the workgroup psychosocial environment had overwhelmingly 

beneficial effects on direct intervention participants’ outcomes, but predominantly 

detrimental effects on the outcomes of indirect participants. The results add further 

support to the existence of within-group social comparison processes, and particularly 

the big-fish-little-pond (BFLP) effect (Marsh et al., 2008). 
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Social Comparison Processes in an Organisational Intervention 

 The paradoxical group-level results of Study 2 suggested that social 

comparison processes may be operating in relation to at least some of the research 

variables. However, these social comparison effects were inferred only through the 

paradoxical effects of some group-average measures of the psychosocial environment 

on individual well-being and organisational outcomes. The implementation of an 

intensive management training intervention in the research sample therefore offered a 

“serendipitous” opportunity (Holman et al., 2010) to further investigate which social 

comparison processes, if any, may be responsible for producing the paradoxical 

group-level effects observed in Study 2. Accordingly, the focus of the current 

intervention study was on investigating whether the intervention changed the pattern 

of congruent and paradoxical effects of the workgroup psychosocial environment 

observed in Study 2. If the effects of the workgroup psychosocial environment on 

outcomes were different in intervention participants compared with employees who 

did not participate in the intervention, the influence of social comparison processes in 

interventions could be better described and understood. In particular, if intervention 

participation interacted with the workgroup psychosocial environment to produce a 

pattern of effects on the measured outcomes that was consistent with one of the social 

comparison processes presumed to have produced the paradoxical effects observed in 

Study 2, this would improve understanding of the potential effects of within-group 

social comparison. This would enable more definitive recommendations for 

occupational stress theory, and future organisational interventions, to be made.  

As a preliminary step, it is worth considering why the effects of the workgroup 

psychosocial environment on outcomes may be different in intervention participants. 

Put another way, what differentiated the workgroup environment of intervention 
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participants from the workgroup environment of other police officers? First, the 

intensive nature of the intervention (six days of management training over a five 

month period), coupled with the workgroup-based action learning projects that all 

participants completed, could make intervention participants more visible to other 

employees in their workgroups, and thus potentially make them social comparison 

targets. Second, intervention participants were encouraged to practise new 

management skills in their workgroups, and reflect on both their own performance 

and that of their workgroup members. Consequently intervention participants were 

likely to engage in increased comparison with members of their workgroups. 

Cumulatively, it was therefore likely that the intervention would make intervention 

participants’ workgroup environments more salient to both intervention participants 

and members of their workgroups. Thus, it was likely that the intervention would 

have the unintentional side-effect of increasing social comparison within workgroups.  

 To investigate the potential impact of the presumed increased social 

comparison produced by the intervention, the evaluation approach described by 

Hammer, Kossek, Anger, Bodner, and Zimmerman (2011) was adopted. This 

approach specifically considers the existing conceptual relationships between research 

variables, and studies the intervention as a potential mediator and/or moderator of 

these established relationships. As the results of Study 2 indicated that social 

comparison processes could be inferred exclusively from group-level variables, the 

evaluation focused on identifying whether the effects of workgroup psychosocial 

environment on well-being and organisational outcomes was stronger in intervention 

participants compared with employees who did not participate in the intervention. As 

such, moderating effects of intervention participation on the relationships between 

group psychosocial environment and each well-being and organisational outcome 
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were investigated. The expected moderating effects of the intervention are illustrated 

in Figure 7.1.  

In addition to focusing on moderating effects, the current evaluation was 

targeted in two other ways. The results of Study 1 and 2 were inconsistent with 

regards to the effects of group-deviation in psychosocial environment on well-being 

and organisational outcomes. This made it difficult to predict how intervention 

participation would moderate these relationships. As such, only group-average 

measures of the psychosocial environment were included in the evaluation. Previous 

research indicates that management training can influence the outcomes of both the 

trainees and their respective employees (Kelloway & Barling, 2010; Mullen & 

Kelloway, 2009). This research also suggests that the effects on direct participants are 

likely to be observed earlier than those on their colleagues. Therefore, two evaluations 

were conducted, one focusing on the effects of the intervention on direct participants, 

and one focusing on the effects of the intervention on members of the direct 

participants’ workgroups (indirect intervention participants). 

 

Figure 7.1. Expected moderating effects of intervention participation. 
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Evidence for Social Comparison: Competing Explanations and Hypotheses 

In the Discussion of Study 2, several potential social comparison processes 

were explored that might explain the paradoxical pattern of group-level results. The 

potential effects of increased social comparison produced by the intervention on three 

of these social comparison processes are discussed. Since the increased social 

comparison produced by the intervention could have either beneficial or detrimental 

effects, for each social comparison processes, discussion focuses on both beneficial 

and detrimental potential outcomes of the Intervention × Workgroup psychosocial 

environment interaction. 

Forced upward social comparison or BFLP effect.  The first possible 

explanation for the paradoxical group-level effects observed in Study 2 drew on 

Marsh et al.’s (2008) notion of forced upward comparison to a “generalised other” of 

workgroup, otherwise known as the big-fish-little-pond (BFLP) effect. In this process 

it is not explicit upwards or downwards comparison that produces paradoxical effects, 

but the standing of individual employees relative to their workgroup as a whole. If 

this social comparison process is underlying the pattern of group-level results from 

Study 2, effects of workgroup psychosocial environment on individual well-being and 

organisational outcomes may be either congruent or paradoxical depending on 

whether the intervention increases or decreases how favourably individuals perceive 

themselves relative to their workgroup. For example, intervention participation may 

lead employees to perceive themselves as “above average” in comparison with their 

workgroup as a whole. Following the BFLP effect, this would result in all aspects of 

the workgroup psychosocial environment having beneficial effects on individual 

outcomes. Specifically, the workgroup psychosocial environment would have 
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beneficial negative effects on individual strain and turnover intentions, and beneficial 

positive effects on individual well-being and work performance. 

 Conversely, exposure to the intervention may unintentionally result in 

intervention participants being more likely to perceive themselves as “below average” 

in comparison with their workgroup as a whole. This would produce detrimental 

effects of workgroup psychosocial environment on individual outcomes in 

intervention participants. Specifically, workgroup psychosocial environment would 

have paradoxical positive effects on individual strain and turnover intentions, and 

paradoxical negative effects on individual well-being and work performance.  

Explicit upwards/downwards social comparison.  The second pattern of 

social comparison thought to explain the results of Study 2 entails the operation of 

two social comparison processes (identification and contrast), each of which can 

occur in two directions (upward or downward). According to this explanation, 

paradoxical effects may have been observed for some aspects of the workgroup 

psychosocial environment, and not others, due to specific patterns of these upwards 

and downwards identification and contrast processes. Specifically, group-average job 

control and leadership support could have the paradoxical effects observed in Study 2 

due to employees engaging in upwards contrast (e.g., employees unfavourably 

compare themselves to other employees who they perceive as having higher levels of 

support), while the paradoxical effects of emotional dissonance observed in Study 2 

may result from downwards identification (e.g., employees identify with other 

employees who they perceive as having low emotional dissonance). In contrast, 

group-average job demands and neuroticism may exhibit congruent effects on 

individual outcomes due to upward identification (e.g., employees identify with other 

employees who they perceive as having high neuroticism), while group-average 
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organisational support may exhibit congruent effects due to downwards contrast (e.g., 

employees favourably compare themselves to other employees who they perceive as 

having low organisational support).  

The presumed increased social comparison produced by the intervention could 

either increase or decrease these contrast and identification effects. For example, 

participation in the intervention may have the beneficial effect of decreasing upwards 

contrast regarding support. Thus, for intervention participants, the paradoxical effects 

of group-average leadership support observed in Study 2 would be expected to 

weaken as the detrimental effects of upwards contrast lessens. Conversely, 

participation in the intervention may have the detrimental effect of increasing 

upwards identification regarding demands. Thus, for intervention participants, the 

effects of group-average job demands observed in Study 2 would be expected to 

become stronger as the effects of upwards identification increases. 

In terms of specific hypotheses, if intervention participation increases 

beneficial types of social comparison, the following pattern of results would be 

observed: the paradoxical effects of group-average job control and leadership support 

would become weaker; the paradoxical effects of group-average emotional dissonance 

would become stronger; the congruent effects of group-average organisational support 

would become stronger; and the congruent effects of group-average job demands and 

neuroticism would become weaker. In contrast, if intervention participation increases 

detrimental comparisons, the following pattern of results would be observed: the 

paradoxical effects of group-average job control and leadership support would 

become stronger; the paradoxical effects of emotional dissonance would become 

weaker; the congruent effects of group-average job demands and neuroticism would 
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become stronger; and the congruent effects of group-average organisational support 

would become weaker. 

Social comparison for some, but not all, aspects of the psychosocial 

environment.   The third explanation is that social comparison occurs for some, but 

not all, aspects of the psychosocial environment. Following this explanation, 

paradoxical effects were observed in Study 2 for those aspects of the psychosocial 

environment that involve social comparison process (i.e., job control, leadership 

support, and emotional dissonance), but not observed for those not affected by social 

comparison (i.e., job demands, organisational support, and neuroticism). Following 

Tucker, Sinclair, and Thomas (2005) and Greenberg, Ashton-James, and Ashkanasy 

(2007), if this explains the pattern of results in Study 2, then intervention participation 

should moderate the effects of those aspects of the group-average psychosocial 

environment that are subject to social comparison, but not those that are not. Based on 

the results of Study 2, intervention participation would moderate the effects of group-

average job control, emotional dissonance, and leadership support, but not job 

demands, organisational support, or neuroticism.  

 

Study 3 Hypotheses 

In the preceding discussion, it was proposed that: (a) the intervention was 

likely to unintentionally increase social comparison within workgroups, and (b) the 

effects of this increased social comparison may moderate (either strengthen or 

weaken) the effects of workgroup psychosocial environment on outcomes observed in 

Study 2. Hypotheses accounting for both beneficial and harmful effects of increased 

social comparison were presented. In addition to these moderating effects, it is likely 

that the intervention would impact on individual-level perceptions of the psychosocial 
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environment, strain, well-being, and organisational outcomes. These individual-level 

effects are discussed in the following section.  

Individual-level effects of intervention participation.  As discussed by 

Kelloway and Barling (2010), management training interventions are presumed to 

impact on employee well-being indirectly. Specifically, improvements in management 

skills and behaviour are assumed to change employees’ perceptions of their work 

environment, and this in turn changes employees’ work-related attitudes and 

outcomes (Kelloway & Barling, 2010). Thus, it was expected that the intervention 

would have positive effects on participants’ perceptions of the psychosocial 

environment, well-being, and organisational outcomes. As such, the following 

hypothesis was formulated: 

Hypothesis 1: Direct intervention participation will predict decreased 

individual demands, strain, and turnover intentions, and increased individual 

resources, well-being, and work performance over time.  

Following Kelloway and Barling (2010), the management intervention would 

also be expected to indirectly impact on other employees in the workgroup via the 

process described above. In addition, vertical (top-down) and horizontal training 

transfer may also occur, such that indirect participants may also improve their own 

management skills and behaviours by modelling their behaviour on that of their direct 

participant colleagues (Kozlowski, Brown, Weissbein, Cannon-Bowers, & Salas, 

2000). As such, the following specific hypothesis was made: 

Hypothesis 2: Indirect intervention participation will predict decreased 

individual demands, strain, and turnover intentions, and increased individual 

resources, well-being, and work performance over time. 
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Moderating effects of intervention participation.  It was predicted that 

intervention participation would moderate the effects of workgroup psychosocial 

environment on strain/well-being and organisational outcomes observed in Study 2. 

The expected patterns of moderation based on three social comparison processes were 

previously described, and are not repeated here. Instead, consistent with the preceding 

discussion and Figure 7.1, the following broader, non-directional hypotheses are 

proposed: 

Hypothesis 3: Direct intervention participation will moderate the relationship 

between workgroup psychosocial environment and individual strain/well-being 

Hypothesis 4: Direct intervention participation will moderate the relationship 

between workgroup psychosocial environment and organisational outcomes 

Hypothesis 5: Indirect intervention participation will moderate the 

relationship between workgroup psychosocial environment and individual strain/well-

being 

Hypothesis 6: Indirect intervention participation will moderate the 

relationship between workgroup psychosocial environment and organisational 

outcomes 

 

Method 

Participants and procedure.  The quasi-experimental design of this study 

involved pretest and posttest measurements of 556 police officers, from 171 

workgroups. The intervention was carried out at the regional level. One geographic 

region was selected to receive the intervention, with the remaining seven regions 

acting as controls. The intervention (experimental) region was self-selected on the 

basis of capacity to release officers to participate in the intervention. From this 
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intervention region, 84 police officers from 44 workgroups were selected to 

participate. Police officers from workgroups outside the intervention region served as 

the comparison group. All employees across intervention and comparison regions 

were asked to complete questionnaires both before (pretest/Time 1) and five months 

after (posttest/Time 2) implementation of the training.  

Intervention participants were all operational police officers, serving in 

frontline policing roles, and responsible for the direct supervision/management of 

other officers. In the intervention region, a formal invitation to nominate for the 

program was distributed through official internal channels. This invitation included 

information about the program, intended target audience, format of sessions, time 

commitment, and scheduled training days. The advertised target audience for the 

training was officers at a senior constable or sergeant level currently directly 

supervising at least one staff member. Participants were encouraged to discuss their 

intention to nominate for the program with their supervisor. Nomination was a 

voluntary process coordinated within the sample organisation. As a focus of the 

program was improving participants’ people management competence, nominations 

from officers directly supervising staff were prioritised. Executive officers in the 

intervention region made final decisions regarding which officers would be offered 

places to participate in the program. Participants’ selection to attend the program was 

formally confirmed via a letter sent from the Assistant Commissioner to each 

individual participant. For operational reasons, participants’ attendance at training 

days was rostered in advance for the whole program. 

A total of 84 police officers nested within 44 workgroups commenced the 

program, with 63 of these (75% retention rate) completing the program five months 

later. Of the 21 officers who did not fully complete the program, five did not complete 
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due to being transferred or promoted outside the intervention region during the 

program. Due to budgetary and logistical reasons, it was not possible for these 

officers to continue their participation in the program. The remaining 16 officers did 

not fully complete the program due to operational reasons (e.g., being called to 

emergency incidents or special operations). Those officers were offered the 

opportunity to complete the program at a later time.  

Background to intervention implementation.  Research work conducted 

independently of this thesis had established a need for improvement in the physical 

health, mental health, and performance of police officers in the sample police 

organisation. The Practical People Management Program, or PPMP, was implemented 

in the sample police organisation as one of three interventions forming part of Phase 1 

of the broader Healthy Workplaces Program, as described in the Method of this thesis 

(Chapter 4). Prior to implementation of the PPMP, the management training available 

to frontline police officers in the sample organisation was exclusively theoretical, 

requiring completion of readings and written assignments but no practical skills 

training. Practical skills-based management training was typically not made available 

to officers until they reached more senior ranks of senior sergeant or inspector. Given 

that it may take 20 years for an officer to be promoted to this rank, the management 

practices of the majority of police was heavily influenced by role modelling by senior 

officers. Thus, the PPMP was seen as an early intervention strategy in developing 

good management practices at a relatively early career stage. The need for this 

training was subsequently reinforced by the finding that over 50% of police officers at 

the senior constable rank had management responsibilities. Thus, a large proportion of 

relatively junior officers had frontline supervisory responsibilities.  
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Prior to implementation and evaluation of the PPMP in the sample 

organisation, the PPMP had been widely used throughout the Queensland public 

sector. A previous nonexperimental evaluation on a group of 188 middle managers 

from the public service indicated that the PPMP was successful in significantly 

increasing participants’ knowledge and confidence regarding the responsibilities of 

public sector management (Renfrow, Yeo, & Allen, 2005). Further, employees whose 

management confidence had increased through participation in the program reported 

significantly increased job satisfaction and organisational commitment. Thus, it was 

expected that the PPMP would be effective in producing significant improvements in 

the current sample. 

The intervention: Practical People Management Program (PPMP).  The 

following information is designed to provide a summary of the intervention. Full 

information on the PPMP is available via Cork and Nelson (2006), or by contacting 

the author. 

The PPMP, as administered to the police organisation, comprised three key 

learning mechanisms: 1) face to face workshops, 2) action learning projects, and 3) 

coaching. The workshop component of the PPMP consisted of six days of face-to-face 

training over a five month period, facilitated by two independent facilitators. These 

six days were separated into five sessions: an initial two-day workshop, followed by 

four one-day workshops. Workshops were scheduled one month apart to gradually 

develop participants’ skills and facilitate transfer of skills into the workplace. In total, 

each participant completed approximately 45 hours of face-to-face workshop training 

over the duration of the program. In addition to these face to face sessions, 

participants completed an action learning project. Projects were selected by 

participants, with the guideline that the project should be a people management issue, 
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preferably in their own workgroup, where they could apply the skills learnt in the 

program. Participants were required to progress projects in their own work time over 

the duration of the program. At the end of the program, participants were expected to 

make a presentation to a select group of senior officers from the region on their action 

learning projects. Thus, an accountability mechanism for the action learning 

component was included. Finally, in addition to support from direct managers in their 

workplace, participants were able to receive coaching from the program facilitators on 

an ad hoc basis between workshops. Facilitators coached participants in transferring 

skills into the workplace, and progressing action learning projects. Frequency and 

method of contact was negotiated between each participant and facilitator, however 

owing to geographic dispersion of participants, most coaching occurred via telephone.  

 The workshop sessions were conducted as follows. The first day, participants 

were presented with a summary of results from the pretest questionnaire, covering 

individual demands and resources, the state of the psychosocial environment, strain 

and well-being, turnover intentions and work performance, of employees in the 

organisation as a whole, and from the intervention region compared with other 

regions. Facilitators introduced the expectations of the program, and determined the 

specific learning needs of participants within the group. These identified needs were 

then prioritised, and thus the participants’ needs drove the content and focus of each 

session. For the remainder of day one, content focused on authority to undertake a 

people management role, characteristics of good and bad people managers, effective 

listening, and managing different generations. At the start of the second day, 

facilitators provided further details about the action learning projects that participants 

would be expected to complete over the course of the program. Participants were 

encouraged to select a project and each participant’s intended project was discussed. 
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The remainder of the second day focused on situational management/leadership, and 

giving and receiving positive and corrective feedback. The content of the remaining 

four sessions covered corrective feedback and conflict resolution (day 3); managing 

change, police service culture and culture change, workplace harassment, bullying 

and mediation, influencing styles, and delegating (day 4); and managing in small and 

large groups, managing upwards, influencing styles, police culture, and managing 

teams (day 5). On the final day, participants presented their action learning projects to 

senior managers, and reflected on lessons learnt throughout program. 

In addition to the content described above, at the conclusion of training days 2, 

3, 4, and 5, participants were given homework exercises. These homework exercises 

were to practise the application of skills learnt in the program back in the workplace, 

and to progress action learning projects. At the beginning of training days 3, 4, 5, and 

6, participants were asked to reflect on their experience in applying new skills and 

share these experiences with other participants in the group. On days 3 and 5, 

participants were asked to share with the group their progress in implementing their 

action learning projects.  

Measures.  The same measures described in Study 1 and Study 2 of this thesis 

were included in the pretest and posttest questionnaires. These are described fully in 

Chapter 4, Methods. 

Evaluation of intervention effects.  Employees from the intervention and 

comparison regions who completed both the pretest and posttest questionnaires, and 

who remained in the same workgroup over the intervening period, formed the basis of 

the preliminary evaluation dataset (n = 556). Description of the compilation of this 

dataset is described in full in Chapter 4, Methods. From this preliminary dataset, two 

datasets were created: one to evaluate the effects of direct intervention participation, 
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and one to investigate the effects of indirect intervention participation. The 

composition of these separate datasets is described below. However, in all cases, the 

values of group-level measures used in analyses were calculated on the full dataset, 

prior to creation of the two separate analysis groups. This ensured that the group-level 

effects were accurately modelled. An overview of the two evaluations is presented in 

Figure 7.2.  

 

 

Direct 

evaluation 

Indirect 

evaluation 

 

Figure 7.2. Illustration of the groups formed to evaluate the effects of direct and 

indirect intervention participation. 

 

Direct participation evaluation.  Employees who were selected to participate 

in the management training intervention (n = 84) formed the basis of the direct 

participation experimental group. Following the recommendation of Randall, 

Griffiths, and Cox (2005), official records of intervention participation were matched 

to the pretest and posttest questionnaires to ensure that participants were accurately 
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identified. Only those direct intervention participants who completed the program, 

completed both pretest and posttest questionnaires, and who remained in the same 

workgroup during the intervening period, were included. This resulted in a direct 

intervention experimental group of 13 employees from 11 workgroups.  

Employees from outside the intervention region formed the basis of the 

comparison group (n = 461). As the experimental group were all ranked senior 

constable to senior sergeant, constables were excluded from the comparison group. 

This resulted in a direct intervention comparison group of 347 employees from 118 

workgroups. 

To determine whether there were systematic differences between the 

experimental and comparison groups that may bias results, the pretest responses of 

both groups were compared using MANOVA. Overall there were no significant 

differences between the two groups on pretest measures, F(14, 345) = 0.91, p = .55, 

η2 = .036. In addition, the groups were compared on a range of demographic and job-

related characteristics. This revealed no significant differences between the groups on 

gender, χ2(1) = 1.26, ns, age, t(353) = -1.07, ns, highest level of education, χ2(3) = 

4.76, ns, organisational tenure, t(357) = -0.65, ns, or average weekly working hours, 

t(356) = -0.45, ns. 

Indirect participation evaluation.  Employees from the intervention region 

who did not directly participate in the training formed the basis of the indirect 

participation experimental group (n = 80). From this group, employees from 

workgroups where no employees directly participated in the intervention were 
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excluded. This resulted in an experimental group of 45 employees from 15 

workgroups. 

Again, employees from outside the intervention region formed the basis of the 

comparison group (n = 461). As discussed in the Methods chapter, there was 

intraorganisational movement between the pretest and posttest evaluations. In cases 

where direct intervention participants had moved out of the intervention region 

between pretest and posttest, employees from the workgroups to which direct 

participants had moved were excluded from the comparison group. This resulted in an 

indirect intervention comparison group of 459 employees from 141 workgroups. 

To determine whether there were systematic differences between the 

experimental and comparison groups that may bias results, the pretest responses of 

both groups were compared using MANOVA. Overall there were no significant 

differences between the groups on pretest measures, F(14, 487) = 1.03, p = .42, η2 = 

.029. In addition, the groups were compared on a range of demographic and job-

related characteristics. This revealed no significant differences between the groups on 

gender, χ2(1) = 0.78, ns, age, t(494) = -0.07, ns, highest level of education, χ2(3) = 

4.00, ns, organisational tenure, t(501) = 0.19, ns, or average weekly working hours, 

t(500) = -0.47, ns. 

Attrition analysis.  From the starting group of 84 intervention participants, 63 

completed the program. Although 47 of the initial 84 intervention participants 

completed the pretest questionnaire, only 15 of those 47 also completed the posttest 

questionnaire, and 2 of those 15 did not complete the full program. MANOVA was 

conducted to determine whether there were systematic differences on research 

variables between intervention participants who completed both the pretest and 

posttest questionnaires and those who only completed the pretest questionnaire. 
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Overall there were no significant differences between the groups on the pretest 

research variables, F(14, 32) = 0.77, p = .69. In addition, the two groups were shown 

to be not significantly different on gender, χ2(1) = 0.57, ns, age, t(45) = -0.13, ns, 

highest level of education, χ2(3) = 2.73, ns, organisational tenure, t(45) = 0.66, ns, or 

average weekly hours, t(45) = 0.64, ns. 

 

Results 

Descriptive statistics.  Tables 7.1 and 7.2 present the means and standard 

deviations for all individual-level research measures at both pretest (T1) and posttest 

(T2), for analyses assessing the impact of direct intervention participation, and 

indirect intervention participation respectively. Table 7.3 presents the means and 

standard deviations for the group-level research measures at pretest and posttest for 

intervention workgroups, compared with comparison workgroups.  

Direct intervention evaluation.  Results presented in Table 7.1 show that 

direct intervention participants did not vary significantly from their comparison group 

on any measures at pretest. At posttest, however, direct intervention participants 

displayed significantly higher organisational support and leadership support, and 

significantly lower job demands, compared with employees from the comparison 

group. Comparison with the pretest means indicated that the significant difference in 

organisational support and leadership support was driven by an increase in the mean 

scores of direct intervention participants between pretest and posttest. Comparison 

with pretest scores indicated that the significant difference in job demands was driven 

by a marginal decrease in mean score in direct intervention participants, and marginal 

increase in the mean score of the comparison group. 
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Table 7.1 

Means and Standard Deviations on Research Measures for Direct Intervention 

Participation Evaluation at Pretest and Posttest 

 Pretest (Time 1)  Posttest (Time 2) 

 Intervention 

n = 13 

 Comparison 

n = 347 

 Intervention 

n = 13 

 Comparison 

n = 347 

Variable M SD  M SD  M SD  M SD 

Job control  3.51 0.61  3.37 0.88  3.53 0.88  3.41 0.90 

Job demands  3.63 0.55  3.93 0.68  3.61† 0.55  3.94† 0.68 

Emotional dissonance  2.73 b 0.87  3.16 1.01  3.06 b 0.91  3.17 0.99 

Organisational support  2.77 b 0.64  2.58 0.77  3.12*b 0.69  2.63* 0.75 

Leadership support  2.95 0.86  2.69 0.89  3.21* 0.93  2.71* 0.87 

Cohesion  4.82 0.69  5.09 1.07  5.03 0.90  5.00 1.16 

Neuroticism  3.31 b 0.97  3.40 0.95  3.12 b 0.72  3.37 0.97 

Psychological distress  3.95 0.63  4.09 0.96  3.82 0.74  4.10 0.93 

Job anxiety  2.23 0.55  2.63 1.11  2.33 0.95  2.68 1.12 

Job contentment  2.79 1.27  2.82 1.07  2.64 1.00  2.77 1.17 

Job depression  1.56 0.64  2.01 1.13  1.74 0.83  2.09 1.18 

Job enthusiasm  2.51 a 1.24  2.98 1.05  2.92 a 1.09  2.93 1.14 

Turnover intentions  2.72 1.22  2.86 a 1.12  2.56 0.82  2.57 a 1.14 

Work performance  5.62 1.19  5.42 a 1.25  5.62 1.42  5.59 a 1.34 

Note. † denotes differences between intervention and comparison groups are significant p < .10.  

* denotes differences between intervention and comparison groups are significant p < .05. 
a denotes within-group difference between Time 1 and Time 2 means is significant p < .05. b denotes 

within-group difference between Time 1 and Time 2 means is significant p < .10. 

 

Indirect intervention evaluation.  As illustrated in Table 7.2, indirect 

intervention participants had significantly lower job control at pretest compared with 

employees from the comparison group. However, the mean scores of indirect 

intervention participants and the comparison group were not significantly different on 

any other pretest measures. At posttest, the mean job control score of indirect 

intervention participants was still significantly (p < .10) lower than that of employees 

in the comparison group, however inspection of pretest scores indicated that the mean 

scores of both groups had increased. At posttest, indirect intervention participants had 

significantly lower job contentment, job enthusiasm, and work performance, and 
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significantly higher job depression, compared with employees from the comparison 

group. Comparison with pretest means indicated that significant differences in job 

contentment, job enthusiasm, and job depression were driven by changes in the mean 

scores of indirect intervention participants between pretest and posttest. For work 

performance, a combination of decreased work performance in indirect intervention 

participants, and increased work performance in the comparison group, produced the 

significant difference at posttest. 

 

Table 7.2 

Means and Standard Deviations on Research Measures for Indirect Intervention 

Participation Evaluation at Pretest and Posttest 

 Pretest (Time 1)  Posttest (Time 2) 

 Intervention 

n = 45 

 Comparison 

n = 459 

 Intervention 

n = 45 

 Comparison 

n = 459 

Variable M SD  M SD  M SD  M SD 

Job control  3.01* 0.93  3.32*b 0.86  3.15† 0.80  3.38†b 0.91 

Job demands  3.88 0.75  3.90 0.69  3.91 0.73  3.90 0.69 

Emotional dissonance  3.29 1.05  3.14 1.00  3.27 0.99  3.18 0.98 

Organisational support  2.45b 0.87  2.63 0.77  2.62b 0.98  2.68 0.77 

Leadership support  2.75 1.04  2.78 0.88  2.74 0.95  2.80 0.87 

Cohesion  5.38b 1.00  5.15 1.04  5.14b 1.09  5.10 1.12 

Neuroticism  3.31 1.07  3.35 0.94  3.37 1.14  3.32 0.94 

Psychological distress  4.10 0.91  4.06 0.94  4.19 1.00  4.03 0.91 

Job anxiety  2.72 1.05  2.62 1.07  2.79 1.32  2.60 1.10 

Job contentment  2.67 1.22  2.85 1.06  2.50* 1.13  2.88* 1.19 

Job depression  2.03b 1.01  1.95 1.10  2.31†b 1.30  1.98† 1.15 

Job enthusiasm  2.88 0.94  3.06 1.05  2.77† 1.04  3.08† 1.17 

Turnover intentions  2.67 1.15  2.77a 1.14  2.56 1.20  2.50a 1.16 

Work performance  5.09 1.30  5.38a 1.21  4.97* 1.43  5.59*a 1.31 

Note. † denotes differences between intervention and comparison groups are significant p < .10.  

* denotes differences between intervention and comparison groups are significant p < .05. 
a denotes within-group difference between Time 1 and Time 2 means is significant p < .05. b denotes 

within-group difference between Time 1 and Time 2 means is significant p < .10. 
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Changes in group-average psychosocial environment.  Group-average 

psychosocial environment variables for intervention workgroups and comparison 

workgroups were compared, and the results summarised in Table 7.3. Results showed 

that intervention workgroups did not vary significantly from the comparison 

workgroups on any measures at pretest or posttest. Both intervention and comparison 

workgroups showed significantly increased group-average organisational support 

between pretest and posttest. In comparison workgroups, there was also significant 

increase in group-average job control between pretest and posttest. 

 

Table 7.3 

Means and Standard Deviations on Group-Level Research Measures at Pretest and 

Posttest for Intervention and Comparison Workgroups 

 Pretest (Time 1)  Posttest (Time 2) 

 Intervention 

k = 17 

 Comparison 

k = 141 

 Intervention 

k = 17 

 Comparison 

k = 141 

Variable M SD  M SD  M SD  M SD 

Group-average job 

control  3.17 0.66  3.38a 0.50  3.36 0.51  3.46a 0.54 

Group-average job 

demands  3.78 0.49  3.89 0.39  3.74 0.52  3.89 0.44 

Group-average 

emotional dissonance  3.08 0.65  3.08 0.61  3.09 0.56  3.16 0.60 

Group-average 

organisational support  2.47a 0.58  2.65b 0.47  2.75a 0.69  2.71b 0.43 

Group-average 

leadership support  2.81 0.77  2.81 0.55  2.92 0.75  2.84 0.57 

Group-average 

cohesion  5.26 0.79  5.11 0.79  5.23 0.56  5.04 0.76 

Group-average 

neuroticism  3.31 0.67  3.36 0.54  3.35 0.71  3.32 0.56 

Note. † denotes differences between intervention and comparison groups are significant p < .10.  

* denotes differences between intervention and comparison groups are significant p < .05. 
a denotes within-group difference between Time 1 and Time 2 means is significant p < .05. b denotes 

within-group difference between Time 1 and Time 2 means is significant p < .10. 
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Individual-level effects of intervention participation.  To test Hypothesis 1 

and 2, simple regressions were conducted in Mplus, regressing intervention 

participation on the posttest value of each research variable. The pretest value of each 

research variable was also included as a predictor. Intervention participation was 

dummy coded as 1 = intervention participant, 0 = comparison group, in each 

analysis. The results of these analyses are presented in Table 7.4. Results 

demonstrated that Hypothesis 1 was partially supported. Direct intervention 

participation predicted significant increases in organisational support, leadership 

support, and job enthusiasm, and significant decreases in neuroticism, at posttest. 

Hypothesis 2 was not supported. Contrary to expectations, indirect intervention 

participation predicted significantly lower job contentment and work performance, 

and significantly higher job depression, at posttest.  
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Table 7.4 

Multiple Regressions with Intervention Participation as Predictor of Individual-Level 

Research Measures at Posttest: Direct and Indirect Participant Evaluations 

 Direct participation 

evaluation 

 Indirect participation 

evaluation 

 Predictors  Predictors 

Dependent variable 

(Posttest) 

DV  

(Pretest) 

Intervention 

participation 

 DV  

(Pretest) 

Intervention 

participation 

Job control .64** .01  .63** -.01 

Job demands .59** -.05  .57** .01 

Emotional dissonance .51** .02  .50** .01 

Organisational 

support .62** .09* 

 

.67** .02 

Leadership support .58** .08†  .60** -.02 

Cohesion .49** .03  .47** -.02 

Neuroticism .76** -.04*  .74** .03 

Psychological distress .50** -.04  .49** .04 

Job anxiety .49** -.02  .45** .04 

Job contentment .53** -.02  .52** -.07* 

Job depression .50** -.02  .50**   .07† 

Job enthusiasm .56**    .05†  .57** -.05 

Turnover intentions .62** .01  .62** .03 

Work performance .51** -.01  .52** -.10* 

Note. Values are standardised estimates. Intervention participation coded as 1 = yes, 0 = no. 

† p < .10. * p < .05. ** p < .001. 

 

Moderating effects of direct intervention participation.  To test 

Hypotheses 3 and 4, cross-level interactions between direct intervention participation 

(individual-level) and group-average psychosocial environment were estimated using 

Mplus. The contextual models described in Study 2 were used as the starting point for 

these analyses. Separate analyses were conducted for the prediction of each dependent 

variable at posttest. In each model, the pretest value of the dependent variable was 

included as a predictor. Pretest values of all individual-level predictors (job control, 

job demands, emotional dissonance, organisational support, leadership support, 



  289 

cohesion, neuroticism) were group mean centred (Enders & Tofighi, 2007). At the 

group level of analysis, pretest values of all group-average measures of the 

psychosocial environment were grand mean centred and regressed on the dependent 

variable at posttest. As in Study 2, group size was included as a predictor at the group 

level. Direct intervention participation was modelled at the individual level. The 

random slope of direct intervention participation on the dependent variable at posttest 

was regressed on group-average measures of psychosocial environment at pretest. To 

address problems with model convergence, the residual variance of the dependent 

variable at posttest was fixed to zero at the between level of analysis. A summary of 

the significant interactions is presented in Tables 7.5 and 7.6. 

To explore the form of the significant cross-level interactions between direct 

intervention participation and workgroup psychosocial environment, simple slopes 

were calculated for the experimental and comparison groups. These simple slopes are 

summarised in Tables 7.5 and 7.6. The simple slopes of each significant interaction 

was plotted, and the pattern of each significant interaction is also summarised in 

Tables 7.5 and 7.6. Unlike in studies 1 and 2, significance tests for these point 

differences could not be calculated, owing to the dichotomous moderator. In Study 1 

and 2, patterns of cross-level moderation were identified and described: Pattern A 

(high-risk benefited), Pattern B (low-risk benefited), Pattern C (inconsistent benefit). 

Following from the results of Study 2, paradoxical results were observed for some 

cross-level interactions. These paradoxical patterns of cross-level interaction are 

denoted by the addition of “8”. 
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Table 7.5 

Summary of Significant Cross-Level Interactions and Simple Slope Analyses Predicting Strain and Well-being at Posttest: Direct 

Intervention Participation Evaluation 

   Group   

   Comparison  Intervention   

Dependent variables and significant interaction terms Est SE  Slope t  Slope t  Pattern 

Psychological distress (Posttest)           

Intervention × Group-average leadership support -.45* .13   0.11*  2.10  -0.35* -2.31  C (A8, B) 

Job anxiety (Posttest)           

Intervention × Group-average job demands -.62† .34   0.06  0.92  -0.56 -1.61  A 

Intervention × Group-average leadership support -.50* .20   0.04  0.71  -0.46* -2.12  B 

Job contentment (Posttest)           

Intervention × Group-average job control  .32† .18   0.04  0.71   0.35†  1.81  B 

Job depression (Posttest)           

Intervention × Group-average emotional dissonance  .37† .22  -0.08 -1.25   0.29  1.25  B 

Intervention × Group-average organisational support -.48* .24  -0.06 -0.80  -0.53* -2.11  B 

Intervention × Group-average neuroticism -.63† .33   0.06  0.94  -0.57† -1.66  A 

Job enthusiasm (Posttest)           

Intervention × Group-average cohesion -.66† .35   0.04  0.91  -0.61† -1.73  A 

Note. Pattern A = high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent benefit. Patterns denoted with “8” indicate paradoxical pattern of 

results. All interaction terms used pretest values of group-average measures of the psychosocial environment. 

† p < .10. * p < .05. ** p < .001. 
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Table 7.6 

Summary of Significant Cross-Level Interactions and Simple Slope Analyses Predicting Organisational Outcomes at Posttest: Direct 

Intervention Participation Evaluation 

   Group   

   Control  Intervention   

Dependent variables and significant interaction 

terms 

Est SE  Slope t  Slope t  Pattern 

Turnover intentions (Posttest)           

Intervention × Group-average job demands -.57* .21   0.001  0.02  -0.57* -2.57  C (A, B8) 

Intervention × Group-average emotional 

dissonance  .65** .16 

 

 0.004  0.08 

 

 0.65**  3.79 

 C (A8, B) 

Intervention × Group-average organisational 

support -.41† .24 

 

 0.05  0.93 

 

-0.35 -1.41 

 C (A8, B) 

Intervention × Group-average leadership support -.35* .16   0.02  0.39  -0.33† -1.92  C (A8, B) 

Intervention × Group-average neuroticism -.75* .34  -0.004 -0.07  -0.76* -2.16  C (A, B8) 

Work performance (Posttest)           

Intervention × Group-average job control  .87* .40   0.04  0.67   0.91*  2.23  B 

Intervention × Group-average emotional 

dissonance  .86* .27 

 

 0.01  0.15 

 

 0.88*  3.15 

 A 

Intervention × Group-average leadership support  .83** .24  -0.11 -1.40   0.72*  2.87  B 

Note. Pattern A = high-risk benefited, Pattern B = low-risk benefited, Pattern C = inconsistent benefit. Patterns denoted with “8” indicate paradoxical pattern of 

results. All interaction terms used pretest values of group-average measures of the psychosocial environment. 

† p < .10. * p < .05. ** p < .001. 
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Summary of results: Direct intervention participation.  Overall, results 

indicated that direct intervention participation moderated the effects of workgroup 

psychosocial environment on strain, well-being, and organisational outcomes. The 

simple slopes for these interactions offered support for the BFLP effect as the social 

comparison mechanism. The pattern of interactions between direct intervention 

participation and workgroup psychosocial environment demonstrated the following 

key findings: 

1. Direct intervention participation interacted with workgroup psychosocial 

environment to decrease job anxiety and job depression, and increase job 

contentment, job enthusiasm, and work performance. Of note, all these 

interactions effects were beneficial. 

2. Direct intervention participation interacted with workgroup psychosocial 

environment to produce inconsistent effects on psychological distress and 

turnover intentions. Both beneficial and detrimental effects were found. 

Detailed results of specific hypotheses are provided in the following sections. 

 

Hypothesis 3: Direct intervention participation will moderate the relationship 

between group-average workgroup psychosocial environment and individual 

strain/well-being.  Hypothesis 3 was partially supported. In total, 23% of the 

interactions tested between direct intervention participation and group-average 

workgroup psychosocial environment on strain and well-being were significant. A 

greater proportion of interactions predicting strain (29%) as opposed to well-being 

(14%) were significant. There was no patterns of interaction that demonstrated that 

any particular aspect of the workgroup psychosocial environment was moderated by 

direct intervention participation to a greater or lesser extent.  
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The simple slopes obtained for direct intervention participants and the 

comparison group are summarised in Table 7.5. For these participants, group-average 

leadership support, job demands, organisational support, and neuroticism all had 

significant negative effects on strain. This consistent pattern of beneficial group-level 

effects was consistent with the BFLP effect in that it indicated that intervention 

participants compared themselves favourably (above average) with their overall 

workgroup environment. The interaction involving group-average emotional 

dissonance, however, had a positive rather than negative effect on strain for direct 

intervention participants, which was not consistent with the BFLP explanation.  

For interactions predicting well-being, only group-average job control and 

cohesion (neither of which exhibited interactions predicting strain) had significant 

interactions with direct intervention participation. For direct intervention participants, 

group-average job control had a significant positive effect on well-being. This pattern 

of interaction was consistent with the BFLP effect. However, group-average cohesion 

had a significant negative effect on well-being, which was not consistent with the 

BFLP effect.  

The simple slopes of each significant interaction were plotted, and the pattern 

of each interaction was identified. These patterns indicated that direct intervention 

participation interacted with group-average psychosocial environment to produce 

lower strain, and higher well-being, compared with employees from the comparison 

group. For group-average job demands and neuroticism, the “high-risk benefited” 

pattern (Pattern A) was observed, such that when group-average job demands or 

neuroticism were high, strain was lower for direct intervention participants, compared 

with employees from the comparison group. An example of this is illustrated in 

Figure 7.3.  
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Figure 7.3. Example of the high-risk benefited pattern (Pattern A). Cross-level 

interaction between direct intervention participation and group-average neuroticism 

on job depression. 

 

In comparison, for group-average emotional dissonance and organisational 

support, the “low-risk benefited” pattern (Pattern B) was observed, such that when 

group-average emotional dissonance was low, or group-average organisational 

support was high, strain was lower for direct intervention participants than for the 

comparison group.  An example of this is given in Figure 7.4.  
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Figure 7.4. Example of low-risk benefited pattern (Pattern B). Cross-level interaction 

between direct intervention participation and group-average organisational support on 

job depression. 

 

Group-average leadership support, however, displayed a pattern of results that 

varied between strain indices. When group-average leadership support was high (low 

risk), direct intervention participants had lower job anxiety and psychological distress 

compared with the comparison group. However when group-average leadership 

support was low (high risk), direct intervention participants paradoxically had higher 

psychological distress compared with the comparison group, but their level of job 

anxiety was no different. Figure 7.5 illustrates these differences.  
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Figure 7.5. Comparison of cross-level interactions between direct intervention 

participation and group-average leadership support on psychological distress (above) 

and job anxiety (below). 
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For well-being, the observed pattern of results indicated that when group-

average cohesion was low (high risk), direct intervention participants had higher job 

enthusiasm, compared with employees from the comparison group. Similarly, when 

group-average job control was high (low risk), direct intervention participants had 

higher job contentment, compared with employees from the comparison group.  

Hypothesis 4: Direct intervention participation will moderate the relationship 

between group-average workgroup psychosocial environment and organisational 

outcomes.  Hypothesis 4 was partially supported. Overall, 57% of the interactions 

between direct intervention participation and group-average psychosocial 

environment on organisational outcomes were significant. The high proportion of 

significant interactions suggests that the workgroup psychosocial environment of 

direct intervention participants had a significant effect in determining the effect of the 

intervention on organisational outcomes. Interestingly, most of these significant 

interactions were with the aspects of workgroup psychosocial environment identified 

in Study 2 as producing paradoxical effects (job control, emotional dissonance, and 

leadership support). 

Table 7.6 summarises the simple slopes of these significant interactions for 

both direct intervention participants, and employees in the comparison group. For 

direct intervention participants, group average job demands, organisational support, 

leadership support, and neuroticism all had a significant negative effect on turnover 

intentions, which was consistent with the presence of a BFLP comparison effect. 

Similarly, group-average job control, emotional dissonance, and leadership support all 

had significant positive effects on work performance, which were again consistent 

with the presence of the BFLP effect. Group-average emotional dissonance, however, 
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had a significant positive effect on turnover intentions, which was not consistent with 

the BFLP effect.  

Each of the significant interactions was plotted, and the pattern of each 

significant interaction is summarised in Table 7.6. Patterns demonstrated inconsistent 

effects of direct intervention participation on turnover intentions. When group-

average job demands and neuroticism were high, turnover intentions were lower in 

direct intervention participants, compared with employees from the comparison 

group. However when group-average job demands and neuroticism were low, 

turnover intentions were paradoxically higher in direct intervention participants, 

compared with employees from the comparison group. An illustration of this pattern 

is presented in Figure 7.6.  
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Figure 7.6. Example of “inconsistent benefit” pattern (Pattern C). Cross-level 

interaction between direct intervention participation and group-average job demands 

on turnover intentions. 
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The opposite pattern of results was observed for group-average emotional 

dissonance, leadership support, and organisational support. An example of this pattern 

is illustrated in Figure 7.7. Direct intervention participants from workgroups with low 

group-average leadership support (high risk) paradoxically had higher turnover 

intentions compared with employees in the comparison group. In contrast, 

intervention participants from workgroups with high group-average leadership 

support (low risk) had lower turnover intentions compared with employees in the 

comparison group. 
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Figure 7.7. Example of inconsistent benefit pattern (Pattern C). Cross-level 

interaction between direct intervention participation and group-average leadership 

support on turnover intentions. 

 

Direct intervention participation also produced beneficial effects on work 

performance. When group-average emotional dissonance, job control, or leadership 
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support were high, higher work performance was observed for direct intervention 

participants than for employees from the comparison group. However when group-

average emotional dissonance, job control, or leadership support were low, there was 

no difference in the work performance of direct intervention participants compared 

with employees from the comparison group.  

Moderating effects of indirect intervention participation.  To test 

Hypotheses 5 and 6, group-level interactions between indirect intervention 

participation and workgroup psychosocial environment were estimated in Mplus. A 

summary of the significant interactions is presented in Tables 7.7 and 7.8. The 

procedures used to estimate and report these models were the same as those already 

described for direct participants, except as noted here. Indirect intervention 

participation was modelled at the group level. Group-level interaction terms were 

calculated between indirect intervention participation and each measure of group-

average psychosocial environment. Each of these interactions terms was then included 

in the model as predictors of the posttest dependent variable. A summary of the 

significant interactions is presented in Tables 7.7 and 7.8. To explore the form of the 

significant group-level interactions between indirect intervention participation and 

workgroup psychosocial environment, simple slopes were calculated for the 

intervention and comparison groups. These simple slopes are summarised in Tables 

7.7 and 7.8. The simple slopes of each significant interaction was plotted, and the 

pattern of each significant interaction is also summarised in Tables 7.7 and 7.8.  
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Table 7.7 

Summary of Simple Slopes Analyses for Significant Group-Level Interactions Predicting Indirect Intervention Participants’ Strain and 

Well-being Outcomes at Posttest 

   Group   

   Control  Intervention   

Dependent variables and significant interaction terms Est SE  Slope t  Slope t  Pattern 

Psychological distress (Posttest)           

Intervention × Group-average job control  .35* .14   0.07  1.47   0.42*  2.81  B8 

Intervention × Group-average job demands  .48** .14  -0.04 -0.75 ¤   0.45*  2.92  A8 

Intervention × Group-average emotional dissonance  .21† .12  -0.02 -0.33   0.19  1.44  A8 

Intervention × Group-average organisational support  .42* .17  -0.06 -0.98   0.37†  1.96  B8 

Intervention × Group-average leadership support -.24* .11   0.13*  2.08  -0.12 -0.89  A8 

Intervention × Group-average neuroticism  .27* .08  -0.05 -0.86   0.22*  2.07  A8 

Job anxiety (Posttest)           

Intervention × Group-average job control  .85** .13   0.04  0.57   0.89**  5.82  B8 

Intervention × Group-average job demands  .31* .15   0.06  0.95   0.37*  2.15  A8 

Intervention × Group-average emotional dissonance  .69** .11  -0.10 -1.64   0.59**  4.41  A8 

Intervention × Group-average leadership support -.29† .17   0.12†  1.70  -0.17 -0.91  A8 

Job contentment (Posttest)           

Intervention × Group-average job control -.54* .16  -0.07 -1.16  -0.61* -3.39  B8 

Intervention × Group-average emotional dissonance -.29† .16   0.10†  1.82 ¤  -0.19 -1.07  A8 

Intervention × Group-average neuroticism  .31† .17  -0.19* -2.94   0.12  0.68  B8 

Job depression (Posttest)           

Intervention × Group-average emotional dissonance  .45* .14  -0.14* -2.25   0.30†  1.93  A8 

Intervention × Group-average neuroticism  .26* .10   0.05  0.76   0.31*  2.44  A8 

(continued) 
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Table 7.7 

Summary of Simple Slopes Analyses for Significant Group-Level Interactions Predicting Indirect Intervention Participants’ Strain and 

Well-being Outcomes at Posttest (continued) 

   Group   

   Control  Intervention   

Dependent variables and significant interaction terms Est SE  Slope t  Slope t  Pattern 

Job enthusiasm (Posttest)           

Intervention × Group-average job control -.28† .15  -0.09 -1.45  -0.37* -2.22  B8 

Intervention × Group-average job demands -.57** .15  -0.01 -0.10  -0.58* -3.43  A8 

Intervention × Group-average neuroticism  .15† .09  -0.21* -3.19  -0.06 -0.51  B8 

Note. Pattern A = high-risk benefited, Pattern B = low-risk benefited. Patterns denoted with “8” indicate paradoxical pattern of results. All interaction terms used 

pretest values of group-average measures of the psychosocial environment. 

† p < .10. * p < .05. ** p < .001. 
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Table 7.8 

Summary of Simple Slopes Analyses for Significant Group-Level Interactions Predicting Indirect Intervention Participants’ 

Organisational Outcomes at Posttest 

   Group   

   Control  Intervention   

Dependent variables and significant interaction terms Est SE  Slope t  Slope t  Pattern 

Turnover intentions (Posttest)           

Intervention × Group-average job control  .49* .15   0.12*  2.07   0.60**  3.68  B8 

Intervention × Group-average cohesion -.33* .12  -0.03 -0.52 ¤  -0.37* -2.63  A8 

Work performance (Posttest)           

Intervention × Group-average job control -.50* .16  -0.03 -0.41  -0.53* -2.93  B8 

Intervention × Group-average job demands -.61* .23  -0.08 -1.08  -0.69* -2.85  A8 

Intervention × Group-average emotional dissonance  .44* .16   0.01  0.14   0.45*  2.52  B8 

Note. Pattern A = high-risk benefited, Pattern B = low-risk benefited. Patterns denoted with “8” indicate paradoxical pattern of results. All interaction terms used 

pretest values of group-average measures of the psychosocial environment. 

† p < .10. * p < .05. ** p < .001. 
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Summary of results: Indirect intervention participation.  Overall, results 

indicated that indirect intervention participation moderated the effects of workgroup 

psychosocial environment on strain, well-being, and organisational outcomes. Simple 

slopes for these significant interactions primarily indicated support for the BFLP 

effect, however approximately one third of interactions did not fit the BFLP effect 

explanation. The pattern of interactions demonstrated that indirect intervention 

participation interacted with workgroup psychosocial environment to paradoxically 

increase psychological distress, job anxiety, job depression, and turnover intentions, 

and paradoxically decrease job contentment, job enthusiasm, and work performance. 

Detailed results of specific hypotheses are provided in the following sections. 

Hypothesis 5: Indirect intervention participation will moderate the 

relationship between group-average workgroup psychosocial environment and 

individual strain/well-being.  Overall, there was support for the proposition that 

indirect intervention participation would moderate the relationship between 

workgroup psychosocial environment and strain/well-being. Overall, 51% of the 

relationships between group-average psychosocial environment and strain/well-being 

were moderated by indirect intervention participation. In addition, the pattern of these 

significant interactions universally indicated that indirect intervention participants’ 

strain and well-being was paradoxically adversely affected by the intervention, in 

comparison with employees from the comparison group.  

The simple slopes obtained for indirect intervention participants and the 

comparison group are summarised in Table 7.7. For indirect intervention participants, 

group-average job control, job demands, emotional dissonance, organisational 

support, and neuroticism all had significant positive effects on strain. This was 

consistent with the BFLP effect. However contrary to the pattern expected by the 
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BFLP effect, the effect of group-average leadership support on strain was not 

significant. Likewise, group-average job control and job demands had significant 

negative effects on well-being for indirect intervention participants, which was 

consistent with the BFLP effect. The effects of group-average emotional dissonance 

and neuroticism on well-being, however, were not significant for indirect intervention 

participants, which was inconsistent with the BFLP effect.  

Each of the significant interactions was plotted, and the pattern of each 

significant interaction is summarised in Table 7.7. The pattern of results indicated that 

indirect intervention participation interacted with group-average psychosocial 

environment to produce higher strain, and lower well-being. This pattern of 

interaction was consistent across all significant interactions.  

Both paradoxical patterns for high-risk (Pattern A8) and low-risk (Pattern B8) 

employees were identified. The paradoxical high-risk pattern was observed for group-

average job demands, emotional dissonance, leadership support, and neuroticism. 

When group-average job demands, emotional dissonance, or neuroticism was high, or 

group-average leadership support was low, indirect intervention participants had 

higher strain compared with employees from the comparison group. However when 

group-average job demands, emotional dissonance, or neuroticism were low, or 

group-average leadership support was high, there was no difference in the strain of 

indirect intervention participants compared with the comparison group. These 

examples are illustrated below in Figure 7.8.  
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Figure 7.8. Examples of paradoxical high-risk benefited pattern (Pattern A8). Cross-

level interaction between indirect intervention participation and group-average 

emotional dissonance on job depression (above) and group-average leadership support 

on psychological distress (below). 
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In contrast, the paradoxical low-risk pattern (B8) was observed for group-

average job control and organisational support. When group-average job control or 

organisational support was high, indirect participants had higher strain compared with 

employees from the comparison group. However when group-average job control or 

organisational support was low, there was no difference in the strain of indirect 

intervention participants and employees from the comparison group. An example of 

this pattern is given in Figure 7.9.  
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Figure 7.9. Example of paradoxical low-risk benefited pattern (Pattern B8). Cross-

level interaction between indirect intervention participation and group-average job 

control on job anxiety. 

 

The same high- and low-risk patterns were observed for the effects of the 

group-average psychosocial environment on well-being, with the exception of group-

average neuroticism, which exhibited a high-risk pattern for strain, but a low-risk 
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pattern for well-being. When group-average neuroticism was low, indirect 

intervention participants had paradoxically lower well-being, compared with 

employees from the comparison group. However when group-average neuroticism 

was high, similar levels of well-being were observed in the indirect intervention 

participants and employees from the comparison group.  

Hypothesis 6: Indirect intervention participation will moderate the 

relationship between group-average workgroup psychosocial environment and 

organisational outcomes.  Overall, hypothesis 6 was partially supported, with 36% of 

the interactions tested found to be significant. Three out of the five significant 

interactions supported the BFLP effect. As for hypothesis 5, the pattern of these 

significant interactions all indicated that indirect intervention participation produced 

paradoxical effects of workgroup psychosocial environment on turnover intentions 

and work performance.  

The simple slopes obtained for indirect intervention participants and the 

comparison group are summarised in Table 7.8. For indirect intervention participants, 

group-average job control had a significant positive effect on turnover intentions, 

which was consistent with the BFLP effect. However, for indirect intervention 

participants, group-average cohesion had a significant negative effect on turnover 

intentions, which was inconsistent with the BFLP effect. Group-average job control 

and job demands had significant negative effects on work performance, which was 

consistent with the BFLP effect. Group-average emotional dissonance, however, had 

a significant positive effect on work performance for indirect intervention 

participants, which was inconsistent with the BFLP effect.  

Each of the significant interactions was plotted, and the pattern of each 

significant interaction is summarised in Table 7.8. The pattern of results indicated that 
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indirect intervention participation interacted with group-average psychosocial 

environment to produce higher turnover intentions, and lower work performance. This 

pattern of interaction was consistent across all significant interactions. Indirect 

intervention participation produced paradoxical effects for both high-risk and low-risk 

employees. The paradoxical high-risk pattern (Pattern A8) was observed in effects of 

group-average job demands on work performance, and group-average cohesion on 

turnover intentions. When group-average job demands was high, or group-average 

cohesion was low, indirect intervention participants had higher turnover 

intentions/lower work performance compared with employees from the comparison 

group. However when group-average job demands were low, or group-average 

cohesion was high, there was no difference in the turnover intentions/work 

performance of indirect intervention participants compared with the comparison 

group. The paradoxical low-risk pattern (Pattern B8) was observed in the effects of 

group-average job control on both turnover intentions and work performance, and the 

effects of group-average emotional dissonance on work performance. When group-

average job control was high, or group-average emotional dissonance was low, 

indirect intervention participants had higher turnover intentions/lower work 

performance compared with employees from the comparison group. However when 

group-average job control was low, or group-average emotional dissonance was high, 

there was no difference in the turnover intentions or work performance of indirect 

intervention participants and employees from the comparison group.  
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Discussion 

Summary of Study 3 findings.  This study presented the quasi-experimental 

evaluation of the effects of a frontline management training intervention, for both 

employees who directly participated in the intervention, and members of their 

respective workgroups. This evaluation focused on the effects of group-average 

psychosocial environment on individual well-being and organisational outcomes 

identified in Study 2, and whether intervention participation moderated these effects. 

The pattern of results indicated that directly participating in the intervention had 

predominantly beneficial effects, while indirectly participating in the intervention 

unexpectedly produced predominantly detrimental effects.  

One aim of this study was to gain further insight into the nature of the social 

comparison process responsible for the paradoxical pattern of group-level results 

observed in Study 2. Table 7.9 below displays a summary of the support obtained in 

the current study for the three different social comparison processes. Overall, results 

provided greatest support for the presence of Marsh et al.’s (2008) BFLP effect, 

which suggests that employees compare themselves relative to their average 

workgroup environment. Support for this explanation is explored in more detail in the 

following section. The pattern of effects observed did not provide strong support the 

suggestion that some, but not all, aspects of the psychosocial environment are subject 

to social comparison processes. Likewise, there was only mixed support for specific 

types of upward or downward comparison, particularly for direct participants. 
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Table 7.9 

Support for Alternative Social Comparison Processes 

 Direct evaluation  Indirect evaluation 

Group-level predictor BFLP Up/Down No 

Comp. 

 BFLP Up/Down No 

Comp. 

Job control  /      

Job demands  /      

Emotional dissonance / /   / /  

Organisational support      /  

Leadership support  /      

Cohesion        

Neuroticism  /   / /  

Note. BFLP = Big-fish-little-pond effect, Up/Down = Explicit upwards or downwards social 

comparison, No Comp. = Social comparison for some but not other predictors. 

 = support for process,  = no support for process, / = mixed support for process (bold text 

indicates in which direction the support was stronger, if any). 

 

 

Support for the BFLP effect.  The pattern of results suggests that direct 

intervention participants tend to compare themselves favourably (above average) with 

their workgroup as a whole, producing beneficial effects of the workgroup 

environment on outcomes. In contrast, evidence suggests that indirect intervention 

participants tend to compare themselves unfavourably (below average) with their 

workgroup, producing detrimental effects of the workgroup environment on 

outcomes.  

Direct intervention participation.  The results from the evaluation of direct 

intervention participation indicated that the workgroup psychosocial environment had 

predominantly beneficial effects on the strain, well-being, and work performance of 

intervention participants, compared with employees in the comparison group. This 

pattern of results was consistent with the BFLP effect, in that directly participating in 
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the intervention improved participants’ comparison of themselves relative to their 

workgroup. This altered the detrimental paradoxical effects of workgroup 

psychosocial environment on outcomes that were observed in Study 2. For example, 

in the case of leadership support, the paradoxical positive relationship between group-

average leadership support and strain observed in Study 2 became negative for direct 

intervention participants, but remained positive in the comparison group. The 

evaluation further supported the presence of the BFLP effect, indicating that 

intervention participation counteracted the harmful congruent effects of group 

psychosocial environment on employee strain and well-being observed in Study 2 to 

produce beneficial paradoxical effects. Specifically, the positive effect of group-

average job demands on strain became paradoxically negative for direct intervention 

participants. Similarly, group-average neuroticism was paradoxically negatively 

associated with strain for employees in the intervention group.  

Two group-average measures of the psychosocial environment did not elicit 

effects consistent with that expected by the BFLP effect in direct participants—group-

average emotional dissonance and group-average cohesion. Group-average emotional 

dissonance, which displayed a paradoxical beneficial effect on well-being in Study 2, 

displayed a detrimental effect on strain and turnover intentions for direct intervention 

participants in the present study. Reference to intervention participants’ reported 

levels of emotional dissonance pre- and post-intervention may explain the observed 

effects. Initial results (Table 7.1) indicated that direct intervention participants 

reported significantly higher mean levels of emotional dissonance at posttest 

compared with pretest. The reported increase in individual emotional dissonance may 

have lead intervention participants to appraise their emotional dissonance as being 

higher (i.e., worse) than that of their workgroup as a whole. This may explain why the 
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beneficial paradoxical effect of group-average emotional dissonance on strain 

observed in Study 2, was instead a detrimental effect for intervention participants.  

Group-average cohesion, which did not display any group-level effects in 

Study 2, displayed a detrimental paradoxical effect on well-being for direct 

intervention participants in this study. This effect was not consistent with the other 

BFLP effects observed for direct participants. Thus, some other social comparison 

effect seems to govern the paradoxical effect of group-average cohesion on well-

being. One explanation is that intervention participants may compare the cohesion of 

their workgroup, not within the workgroup itself, but with other workgroups in the 

organisation, such as those they were exposed to in the intervention. This comparison 

process could have been facilitated by participation in the intervention, in that 

listening to other managers discuss their workgroups and people management issues 

may have led direct participants to have negative appraisals of their own workgroup’s 

cohesion, relative to others. In other words, a between-group rather than within-group 

social comparison process may have produced this paradoxical effect. 

Indirect intervention participation.  In contrast to the predominantly 

beneficial effects of the workgroup psychosocial environment experienced by direct 

intervention participants, the effects of workgroup psychosocial environment on 

indirect intervention participants’ well-being and organisational outcomes were 

predominantly detrimental. This pattern of findings was consistent with the BFLP 

effect. However, around 33% of the significant interactions in the indirect 

intervention evaluation were inconsistent with the BFLP effect, compared with 

around 19% in the direct intervention evaluation. As the processes governing support 

for the BFLP effect have already been discussed for direct intervention participants, 
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the remaining discussion focuses predominantly on examining these incongruent 

results. 

Group-average emotional dissonance displayed a positive effect on work 

performance, consistent with that found in direct intervention participants. Indeed, 

both the direct and indirect intervention participants demonstrated the same effects of 

group-average emotional dissonance on well-being and organisational outcomes. The 

consistent results of group-average emotional dissonance across direct and indirect 

participants suggest that intervention participation may generally affect group-average 

emotional dissonance. However, the reasons why intervention participation affected 

group-average emotional dissonance remain unclear. Similarly, the negative effect of 

group-average leadership support on strain observed for indirect intervention 

participants was also observed in direct intervention participants. This suggests there 

was a beneficial effect of intervention participation, whether direct or indirect, on 

group-average leadership support. This is consistent with the focus of the intervention 

on people management. Thus, it could be that the effects of the intervention overrode 

the BFLP social comparison process, producing beneficial effects for both direct and 

indirect participants.  

The two remaining effects of indirect intervention participation that were not 

consistent with the BFLP effect were a nonsignificant positive effect of group-average 

neuroticism on well-being, and a significant negative effect of group-average 

cohesion on turnover intentions. As previously discussed, group-average cohesion had 

a paradoxical negative effect on the well-being of direct intervention participants. 

Therefore, it remains unclear as to why group-average cohesion would produce 

negative effects for direct intervention participants, but positive effects for indirect 

participants. It was previously discussed that the detrimental effects of group-average 
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cohesion for direct intervention participants may have been produced by direct 

participants making unfavourable comparisons between their workgroup and other 

workgroups in the organisation. A similar comparison process may explain the 

positive effects of cohesion for indirect intervention participants, in that involvement 

in the action learning component of the intervention, and the resulting positive 

attention from senior managers, may have led indirect participants to perceive their 

groups’ cohesion more favourably compared with others. The design and method of 

the present study do not allow firm conclusions to be drawn about whether this 

explanation accounts for the results of group-average cohesion.  

Finally, contrary to the negative effect of group-average neuroticism on well-

being observed in Study 2, the effect of group-average neuroticism on well-being was 

not significant in indirect participants. Thus it appears that indirectly participating in 

the intervention reduced, in relative terms, the negative effect of group-average 

neuroticism on well-being. One explanation for this finding is that the significant 

reduction observed in direct participants’ mean neuroticism may have impacted on the 

group affective tone (Collins et al., 2013). Therefore it is possible that reductions in 

neuroticism among individual members of workgroups could have beneficial effects 

on the wider workgroup.  

Specific versus global social comparisons.  The pattern of results generally 

supported the presence of a BFLP comparison process, particularly for direct 

intervention participants. However, around one-third of the moderation effects in the 

indirect intervention evaluation were not consistent with the BFLP effect. As such, it 

cannot be ruled out that a different social comparison process explains the results 

obtained for participants’ workgroup members (indirect intervention participants). 

Specifically, it is possible that workgroup members compared themselves not to the 
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group as a whole, as specified in the BFLP effect, but instead specifically compared 

themselves to the direct intervention participants in their workgroup. In this way, 

though the BFLP effect could explain the effects of the direct participants, an explicit 

comparison process to a salient individual may still explain the effects observed on 

the participants’ workgroup members.  

Finally, though there is support for social comparison processes explaining 

both the results of Study 2 and the present intervention study, it does not necessarily 

follow that the same social comparison process governs both patterns of results. For 

example, upwards/downwards social comparison could have explained the group-

level results observed in Study 2, and the BFLP effect could specifically apply in 

Study 3, owing to the mechanism of the intervention. However even if this is the case, 

the evidence overwhelmingly suggests that social comparison processes affect both 

the well-being and organisational outcomes of members of the sample organisation. 

For indirect intervention participants, either by comparison with the workgroup as a 

whole or with just the direct intervention participants, the intervention produced 

predominantly detrimental effects of workgroup environment, while for direct 

intervention participants the intervention in contrast produced beneficial effects. 

These findings should inform future intervention development. 

Reflections on unintended effects of intervention participation.  

Participating in the intervention did not exclusively have beneficial effects on 

participants. For example, direct intervention participation interacted with preexisting 

workgroup psychosocial environment to simultaneously increase and decrease 

turnover intentions. Similarly, indirect intervention participation interacted with 

preexisting workgroup psychosocial environment to produce detrimental effects on 

turnover intentions, work performance, strain, and well-being. Therefore, 
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organisations should be mindful that intervention participation can simultaneously 

produce both positive and negative effects, at least in the short term. Some of these 

unintended effects are discussed in more detail. 

The mixed effects of workgroup psychosocial environment on turnover 

intentions among direct intervention participants could be an unintended consequence 

of the management training program. Throughout the program, the facilitators drew 

participants’ attention to the transferable nature of management skills, and repeatedly 

highlighted similarities between police management and management in the public 

sector as a whole. This may have increased participants’ awareness of other job 

opportunities outside of policing where their management skills could be utilised. 

Thus the program may have given participants the confidence to pursue alternative 

career options, even in the face of general worsening economic conditions. 

Alternatively, it is notable that mean turnover intentions significantly decreased in 

both comparison groups between pretest and posttest, but not in either intervention 

group. Thus the higher turnover intentions observed for both direct and indirect 

intervention participants may reflect a feeling in the intervention region as a whole 

that alternative job options were not adversely affected by the global financial crisis to 

the same extent as employees in other regions. Thus positive local economic 

conditions could have overridden the otherwise negative effect of the contracted 

labour market on turnover intentions. Following this explanation, the observed pattern 

of interactions involving turnover intentions may not be a function of the intervention 

per se, but of the local economic conditions. 

 The patterns of interaction between indirect intervention participation and 

workgroup environment indicated that indirect intervention participants had higher 

strain and turnover intentions, and lower well-being and work performance, compared 
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with employees from the comparison group. Particularly concerning was the finding 

that employees in workgroups at high risk of strain, namely those with high group-

average job demands, emotional dissonance, or neuroticism, or low group-average 

leadership support or cohesion, were particularly adversely affected by indirect 

participation in the intervention. Thus, even when the direction of simple slopes 

indicated beneficial effects of indirect intervention participation, plots of interactions 

indicated that this did not translate into lower strain or higher well-being. Such a 

finding, if replicable involving random assignment to groups, would necessitate far 

greater emphasis on the pre-existing workgroup psychosocial environment before 

implementation of future management training interventions. Particularly, the 

potential for unintended adverse effects on other members of the participants’ 

workgroups must be acknowledged and managed. If the present pattern of results are 

replicated in future research, the nature of intervention design and implementation 

must be reconsidered to address the unintended negative effects on “bystander” 

employees in workgroups. Otherwise, the negative effects experienced by other 

workgroup members have the potential to far outweigh the benefits gained from the 

intervention by the few selected to participate.  

Limitations.  Several limitations of the present study can be described. The 

first of these concerns the design and evaluation of the intervention. The post-

intervention time lag of five months was not ideal for detecting effects of 

management training. Future research should aim to test these effects over a longer 

time frame, and/or using multiple points of measurement. For example, Cromwell and 

Kolb (2004) found that transfer of management training was only observed after 12 

months post-training, and not at shorter evaluation intervals of 1 or 6 months post-

training. However, it is emphasised again that the degree of intraorganisational 
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movement puts limits on the effectiveness of long term evaluation of group-level 

effects, at least in the sample organisation. Thus, it may be more effective to conduct 

short-, medium- and long-term evaluations of intervention effects. 

 Although the completion rate of the training was high (75%), only 21% of the 

direct participants who completed the training were able to be included in the 

evaluation, due to a combination of intraorganisational movement, and noncompletion 

of either the pretest and/or posttest questionnaire. This small sample limited the power 

of statistical tests, and thus may have obscured significant results. Due to the 

voluntary nature of the research project, it was not possible to “compel” intervention 

participants to complete the pretest and posttest questionnaires. Also, “requiring” 

intervention participants to complete the questionnaires would have introduced a 

systematic bias between the intervention and comparison groups, which would have 

affected the integrity and validity of conclusions drawn from the evaluation. The cost 

of the training also did not make it feasible to train a larger number of managers to 

counteract the noncompletion of questionnaires and intraorganisational movements. 

Another limitation to the present study was the nonrandom assignment of 

participants to the intervention. It would have been preferable if participants had been 

randomly assigned to the intervention, to counteract possible third variables that 

might account for the intervention effects. That is, it might not have been participation 

in the intervention itself that explained the pattern of results, but an underlying 

difference between those selected to participate, and those who were not. For 

example, the participants selected to complete the training might have been seen as 

“high potential” for future senior management positions by the existing senior 

managers. It is a reasonable assumption given the time and money invested in the 

intervention by the organisation that they would want to maximise the return on their 
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investment by selecting only those employees who they considered strong future 

prospects in the organisation. However, even if selection of high-potential managers 

partially explains the pattern of results, this would nonetheless provide valuable 

insights into social comparison processes. Future research could more systematically 

investigate this possibility in two ways. One would be by examining whether the 

relative standing of employees moderates the effect of workgroup psychosocial 

environment on well-being. For example, research could examine whether the effect 

of workgroup environment on well-being is different for employees consistently in 

the top quartile on relevant performance indicators, versus those in the bottom 

quartile. The second research strategy would involve systematically investigating the 

effects of management training on employees with below-average, average, and 

above-average perceptions of the psychosocial environment, and their respective 

workgroups.  

Finally, the present research did not explicitly set out to compare the potential 

social comparison processes at work, and so no explicit measurement of social 

comparison processes were included in the evaluation. Instead, these social 

comparison processes were inferred by the patterns of results. Future research could 

address this limitation by measuring social comparison processes in organisational 

settings and intervention research. Likewise, more complex individual-level effects of 

the training intervention were not investigated (e.g., potential mediated or moderated 

pathways), and neither were possible three-way interactions between the cross-level 

relationships established in Study 2, and intervention participation. Thus, there is 

scope for the findings of the present study to be expanded to investigate more 

complex moderating effects. 
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Chapter Summary 

The results of this quasi-experimental evaluation provided new insights into 

the nature of social comparison processes that may influence employee well-being 

and organisational outcomes. In particular, the results demonstrated that intervention 

participation moderates the effects of workgroup psychosocial environment on 

individual well-being and outcomes. Consistent with the BFLP effect, the effects of 

the intervention produced predominantly beneficial effects of workgroup psychosocial 

environment on direct intervention participants. However, the effects on indirect 

participants were predominantly detrimental, highlighting hitherto unexamined and 

unintended consequences of intervention participation on the workgroup psychosocial 

environment. Thus, the gains of the intervention to direct participants were arguably 

offset, at least in the short-term, by the disproportionate losses experienced by their 

fellow workgroup members. This finding highlights the need for better understanding 

of social comparison process in the occupational health psychology context, and 

attention to how the effect may be counteracted in future intervention design and 

implementation. The next chapter, the general discussion, synthesises the results of 

the three quantitative studies presented in this thesis, and discusses their contributions 

to the literature. Directions for future research, and conclusions that can be drawn 

from the research as a whole, are also discussed.  
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CHAPTER 8: 

General Discussion 

 

Summary of Chapter 

The present program of research investigated the multilevel effects of the 

psychosocial environment on employees’ strain, well-being, turnover intentions and 

work performance in cross-sectional, longitudinal, and quasi-experimental studies. In 

this chapter, the results of this research are drawn together and discussed in terms of 

their contributions to theory, methods, and practice. First, the research questions 

posed in the introductory chapter are revisited in light of the results of the three 

studies. Key findings are briefly summarised, and then the theoretical, 

methodological, and practical implications of the research program are discussed. 

Finally, directions for future research are discussed.  

 

Research Questions Revisited 

The introduction to this thesis (Chapter 1) posed the overarching research 

question: what are the theoretical and practical benefits of adopting a multilevel 

approach to occupational stress research? To answer this question, a series of 

specific component questions were posed. Each of these component questions is now 

addressed in light of the three studies reported in this thesis. 

The first question concerned whether shared workgroup perceptions of the 

psychosocial environment have significant effects on employee well-being and 

organisational outcomes beyond those of individual perceptions of the psychosocial 

environment. Findings indicated that the question should be answered in the 

affirmative, but time plays an important role in the answer to this question. The cross-
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sectional results of this thesis indicated that workgroup psychosocial environment 

typically had moderating rather than direct effects on outcomes. In contrast, the 

longitudinal results indicated a greater number of significant direct effects of 

workgroup psychosocial environment on outcomes, and less support for moderating 

effects, compared with the cross-sectional analyses.  

The second research question posed whether shared workgroup perceptions of 

the psychosocial environment have substantially different effects on employee and 

organisational outcomes, compared to individual perceptions of the psychosocial 

environment. Again, time played a critical role in the answer to this question. The 

cross-sectional results revealed that the direct effects of group psychosocial 

environment on outcomes were not substantially different from the effects of 

individual perceptions. However, longitudinal results revealed that some aspects of 

the group psychosocial environment had substantially different effects to the 

corresponding individual-level perceptions. Within-group social comparison 

processes were inferred to account for these paradoxical effects, with evidence that a 

similar paradoxical pattern known as the big-fish-little-pond (BFLP) effect is well-

known in the educational psychology literature (Marsh et al., 2008). This supported 

the assertions of Bliese and Jex (1999) that multilevel analysis allows for relationships 

not observable in individual-level analyses to be detected.  

This then leads to the third research question, concerning how different the 

conclusions drawn from multilevel measurement of the psychosocial environment are, 

compared with those drawn from individual-level measurement. Again, time clearly 

plays a role in how this question is answered. Based on the results of the cross-

sectional study, the conclusion would be drawn that individual and group level 

perceptions of the psychosocial environment have similar effects on outcomes. 
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Coupled with the few significant effects observed, this would then beg the question of 

whether multilevel analysis is making a substantial contribution to understanding of 

the occupational stress process. However, results from the longitudinal analyses 

demonstrated that individual and group perceptions of the psychosocial environment 

do not necessarily have similar effects, and can in fact operate in opposite directions 

on well-being. This suggests that psychosocial environment may take on a different 

meaning at the group level, compared with the individual level. This indicated that 

being a member of a workgroup can simultaneously have beneficial and detrimental 

effects on well-being, and thus the conclusions drawn from the longitudinal multilevel 

model are substantially different from those that would be drawn from the individual 

level alone. 

Finally, the question was posed as to what are the practical implications of 

incorporating a multilevel approach to occupational stress research, especially for the 

design and evaluation of stress management interventions. The results of the quasi-

experimental study revealed numerous practical implications. First with regards to the 

evaluation of interventions, it was clear that adopting a multilevel approach and 

investigating the impact of the workgroup psychosocial environment, rather than just 

changes in individual perceptions, delivered new insights. The social comparison 

processes observed in the evaluation study indicate that when designing interventions 

consideration should be given not just to occupational stress theory, but also to social 

and group processes that may impact on the implementation and efficacy of the 

intervention. The quasi-experimental results indicated interventions may, in fact, have 

a measurable detrimental impact on employees who were not direct participants. This 

also has practical implications for future research and for the design of interventions.  
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Key Findings 

In this section, the key findings of the three studies are summarised. This is 

followed by description of the key findings for each of the individual, contextual, 

cross-level interaction, and intervention analyses. Many of these findings have already 

been discussed in the relevant study chapters, and as such this summary focuses on 

higher-level theoretical contexts.  

The key findings of each study can be summarised as follows: 

1. When cross-level interactions are interpreted using both simple slopes and 

the overall shape/form of the interaction, distinct patterns of effects can be 

observed and described. (Study 1 & 2) 

2. Time is a critical component in the development of workgroup influence 

on individual well-being and organisational outcomes. This is as illustrated 

by the increased amount of group-level variance explained in research 

measures over time, and the emergence of evidence for social comparison 

in the longitudinal results. (Study 2 & 3) 

3. Social comparison processes can create paradoxical effects of the 

workgroup psychosocial environment on individual well-being and 

organisational outcomes. (Study 2 & 3) 

4. When some, but not all, members of a workgroup participate in an 

intervention, social comparison processes may result in predominantly 

beneficial effects for direct intervention participants, but unintended 

negative effects for other members of the workgroup. (Study 3) 

 

Individual level.  In Chapter 2, a research model adapted from the Beehr-

Newman model was used as a basis for specifying the expected individual-level 
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relationships. Through comparison and contrast, it was revealed that this model was 

similar to both the JDR and JDC(S) models, although there were some differences. 

The literature reviewed in Chapter 2 found broad support for the relationships 

specified in the research model. However, while results of cross-sectional analyses 

largely supported the model, the results of longitudinal analyses did not. In particular, 

the lack of longitudinal effects of strain and well-being on organisational outcomes 

means that the mediational processes implied in the JDR and JDC(S) models were not 

supported. This confirms the literature reviewed in Study 2 that longitudinal support 

for mediated pathways is sparse.  

The finding that emotional dissonance had longitudinal but not cross-sectional 

effects on strain, is consistent with the health impairment process specified by the 

JDR model where the presence of chronic demands leads to strain (Bakker & 

Demerouti, 2007). This has also been referred to as a sleeper effect by other authors, 

for example Grebner et al. (2005), who found delayed effects of job control on 

spillover. It is interesting to note, however, that this same pattern was not seen 

regarding job demands. This adds weight to arguments that different types of 

demands have different relationships with strain and well-being, and that different 

types of demands therefore should not be aggregated into latent factors (Luchman & 

González-Morales, 2013). In addition, emotional dissonance had longitudinal effects 

on both employee strain and well-being. This is contrary to recent discussion of the 

JDR model, which has sought to reemphasise that while resources have effects on 

both strain and well-being, demands have effects on strain only (Schaufeli & Taris, 

2014). The finding that emotional dissonance had delayed or sleeper effects on both 

strain and well-being is concerning, and suggests that police organisations should 

consider training methods to help employees with the emotional labour components 
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of police work. It also points to the potentially misleading findings that may emerge 

from cross-sectional studies.  

Contextual effects.  It was hypothesised that contextual effects of the 

psychosocial environment on outcomes would be consistent with those at the 

individual level. While the effects of the psychosocial environment on outcomes were 

consistent across levels in cross-sectional results, longitudinal results instead revealed 

a more varied, and often paradoxical pattern, where some effects of group-level 

environment on outcomes were in the opposite direction to relationships at the 

individual level. The literature reviewed in Chapter 3 identified several studies that 

have found similar paradoxical effects, where direction of individual- and group-level 

relationships operated in opposite directions. Many of these studies were cross-

sectional; none had explicitly suggested social comparison as the explanation for the 

results. Instead, evidence for a similar effect—the big-fish-little-pond (BFLP) 

effect—was found in the educational psychology literature. Literature regarding the 

BFLP effect and social comparison literature in general was drawn on to understand 

the apparent effects of within-group social comparison on employees’ well-being, 

strain, turnover intentions, and work performance. Owing to the very small number of 

longitudinal multilevel studies in the occupational stress area, it remains to be seen 

whether future studies will replicate the social comparison processes observed in 

Study 2 and 3 in other samples. 

Direct effects.  The multilevel literature review presented in Chapter 3 

identified that there was a lack of studies examining the effects of group-deviation in 

perceptions of the psychosocial environment on well-being. For this reason, the 

effects of group-deviation in the psychosocial environment were modelled. However, 

the results were difficult to interpret, as they were inconsistent both within and 
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between studies. There were several methodological limitations of the current 

research that may have contributed to the mixed findings regarding the role of group-

deviation. For example, the small average sample size of each group coupled with the 

overall response rate may have made the within-group standard deviation an 

unreliable measure of group dispersion owing to a high degree of measurement error 

(Hirschfeld et al., 2013; Stanley et al., 2011). Future research should consider such 

methodological issues before incorporating group-deviation or other dispersion 

measures. 

Cross-level interactions.  The cross-level interactions observed in both Study 

1 and Study 2 demonstrated that significant interactions most frequently involved 

individual resources. Further, the pattern of these interactions indicated that the 

effects of individual resources on outcomes were stronger when workgroup 

environments were negative, and weaker when workgroup environments were 

positive. In Study 2, interpreting the patterns of cross-level interaction was complex 

owing to the paradoxical effects of some group-level constructs. The paradoxical 

pattern of results meant that “negative” workgroup environments were in fact those 

with high levels of job control, leadership support, job demands, or neuroticism, or 

low levels of emotional dissonance or organisational support. The pattern of 

interactions, where the relationship between individual resources and strain was 

stronger in negative versus positive workgroup environments, suggests that individual 

resources are “activated” in response to negative workgroup environments. This is 

similar to the findings of Van Vianen et al. (2011), as reviewed in Chapter 3, who 

found that the positive effects of individual resources on organisational outcomes 

were stronger when the workgroup environment was negative, rather than positive. 

This is also consistent with a proposition made by Hobfoll’s conservation of resources 



  329 

theory, subsequently integrated into JDR theory, that “job resources gain their 

motivational potential particularly when employees are confronted with high job 

demands” (Bakker & Demerouti, 2007, p. 315). The inconsistency between the 

present findings and the JDR model is that the JDR model specifies that resources 

moderate the effects of individual demands, which was not the pattern observed here, 

where the effects of individual resources were more likely to be moderated. 

Specifically, the results of Study 2 indicated that the effects of individual demands on 

outcomes were moderated in only 3% to 14% of tested cross-level interactions, while 

the effects of individual resources were moderated in 9% to 23% of tested cross-level 

interactions. Moreover, the results indicated that individual resources were moderated 

particularly by workgroup resources. As discussed in the introductory literature 

reviews (Chapters 2 and 3), the notion that resources may moderate the effects of 

other resources is not typically investigated in individual-level interactions, or 

specified in theory. Thus, the use of multilevel approach allowed further insights into 

the role of the workgroup environment in the occupational stress process to be gained. 

This result is discussed in more detail in the Implications section of this chapter.  

Organisational interventions.  The results of Study 3 indicated that the 

intervention interacted with the workgroup environment to have largely beneficial 

effects on participants’ well-being, but detrimental effects on the well-being of 

participants’ coworkers. This is the first time that evidence for social comparison 

processes has been observed in the evaluation of an organisational intervention. 

However, it is not the first time that an organisational intervention has not produced 

the intended beneficial effects. The organisational intervention literature briefly 

reviewed in Chapter 2 noted inconsistent evidence for the efficacy of organisational 

interventions. Closer inspection of primary studies suggests that some of inconsistent 



330 

effects were in studies that used, or attempted to use, employee committees to direct 

the content and implementation of interventions (e.g., Aust, Rugulies, Finken, & 

Jensen, 2010; Landsbergis & Vivona-Vaughan, 1995; Nielsen, Fredslund, 

Christensen, & Albertsen, 2006). These committees included a select group of 

employees from the intervention group. The result was that some but not all members 

of the intervention groups participated in the decision-making processes regarding the 

intervention; some were given considerable authority (and power) by being members 

of the committee, with the remainder being passive recipients of the intervention.  

None of the interventions identified that used an employee committee process 

separately evaluated the effects of the intervention on those participants who had 

participated in the committees, versus those participants who had not. The assumption 

implicit in these studies was that membership of the committee was largely irrelevant 

to the impact of the intervention. However, viewed in light of the results of Study 3, 

an alternative explanation for the mixed or null success of these interventions is that 

selection of some employees to membership of the committees (noting that in some 

cases this was competitive) increased social comparison within members of the 

intervention group. The result of this comparison is reflected in the apparent mixed 

impact of the interventions, possibly resulting from the negative effects of social 

comparison among the relatively larger number of intervention participants who were 

not members of the committees. These interventions with mixed degrees of 

participation tend to have weaker effects when compared with interventions where all 

employees participated. For example, Leiter et al.’s (2011) incivility intervention, 

which used a group-based training method, found significant improvements across a 

wide range of well-being and organisational outcomes. This adds to questions 

regarding whether training, and/or involving, some but not all members of 
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intervention workgroups is a practice that should be continued. This question is 

explored further in the Practical Implications section of this discussion.  

 

Theoretical Implications 

Perhaps the clearest theoretical implication of the current research is that 

occupational stress research should examine individual and group-level processes to 

broaden understanding of employee strain and well-being. By taking a multilevel 

approach in the present research, insight has been gained into the role of social 

comparison in occupational stress. 

Role of social comparison in the occupational stress process.  Though 

previous researchers have discussed the role that social comparison plays in 

occupational stress (e.g., Greenberg et al., 2007), the present research extends this 

discussion by highlighting the effects of the workgroup environment in the social 

comparison process. Consistent with the BFLP effect, there is evidence that 

employees’ “forced upwards comparisons” with their workgroup environment 

produce detrimental effects on their well-being (Seaton et al., 2008, p. 75). The 

emergence of these effects over time is also consistent with the BFLP effect literature, 

with evidence that the BFLP effect becomes stronger over time, as students have more 

information about the performance of others in their class (Dijkstra et al., 2008). This 

adds to a small number of occupational stress studies that have indicated that 

employees’ relative rather than absolute perceptions of the psychosocial environment 

may predict well-being. These studies include examination of the effects of relative 
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job demands and job control (Van Yperen & Snijders, 2000), and relative burnout 

(Halbesleben & Buckley, 2006).  

Recently the role of social identity theory in stress and well-being in general, 

but also specifically in occupational stress, has drawn research attention (e.g., Haslam, 

Eggins, & Reynolds, 2003; Haslam, Jetten, & Waghorn, 2009; Haslam, O'Brien, 

Jetten, Vormedal, & Penna, 2005; Haslam & Reicher, 2006; van Dick & Haslam, 

2012). Social identity researchers have asserted that to the extent that “…groups 

provide individuals with a sense of meaning, purpose, and belonging (i.e. a positive 

sense of social identity) they tend to have positive psychological consequences.” 

(Haslam, Jetten, Postmes, & Haslam, 2009, p. 1). Though it may be true that social 

identification with a group can have positive effects on psychological well-being, the 

results of the present study indicate that it is also true that groups sometimes produce 

negative rather than positive psychological consequences. Though the present 

research did not test social identity theory, cohesion was measured and found to be 

relatively high across individuals and groups. Thus, even in a relatively cohesive 

environment, it was possible for negative effects of social comparison to exist. It is, 

however, noted that individual cohesion and group-average cohesion had no 

longitudinal effects on well-being, and no evidence of a social comparison effect for 

cohesion was found. Conversely, high group-deviation in cohesion (i.e., low within-

group consensus on cohesion) predicted higher psychological strain over time, which 

is consistent with the above proposition of social identity theory. Thus the current 

research suggests that social identity and social comparison are not “either/or” but 

coexisting processes. This should be an area for future social identity and social 

comparison research.   
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Relationship between negative workgroup environments and individual 

resources.  The results of the longitudinal cross-level moderation analyses in Study 2 

indicated that the relationship between individual resources and strain was stronger in 

negative workgroup environments. Previously it was speculated that this pattern of 

moderation was a result of individual resources being activated in response to 

demanding or negative workgroup environments. However, longitudinal research on 

the crossover of exhaustion and demands from teams to individuals indicates that 

positive workgroup environments characterised by high support and cohesion 

paradoxically increase contagion of exhaustion and demands from teams to 

individuals (Westman, Bakker, Roziner, & Sonnentag, 2011). Restated, Westman et 

al.’s study revealed that the presence of high workgroup resources paradoxically 

strengthened the crossover of high workgroup demands within the team, while teams 

with low workgroup cohesion and support experienced no such harmful crossover. 

This led Westman et al. to conclude that the presence of high levels of resources 

within a team is not necessarily positive, and can be harmful. Other individual-level 

research has similarly found that certain types of social support, such as discussing 

stressful situations (Beehr, Bowling, & Bennett, 2010) or co-rumination (Haggard, 

Robert, & Rose, 2011) can have harmful rather than beneficial effects on well-being.  

Evidence for negative effects of support in previous research raises the 

question of whether the pattern of cross-level interactions observed in the current 

research reflect a process where the accumulation of high individual resources within 

a team perversely creates a negative workgroup environment. Specifically, as 

opposed to the assumed top-down process of negative workgroup environments 

activating individual-level resources, the results may indicate either a bottom-up or 

reciprocal process. Namely, following the concept of harmful support (Beehr et al., 
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2010), employees with high levels of individual resources (e.g., cohesion, support) are 

more exposed to the negative or demanding aspects of their work environment, 

leading to heightened perceptions of the negative and/or demanding aspects of the 

work environment, thus reinforcing the perceived need for higher individual 

resources. Though group-level interactions were not investigated in the present 

research, the possibility of group-level interactions and crossover could be examined 

by reanalysing the existing data. It is worth noting, however, that the multilevel 

literature reviewed in Chapter 3 indicated only mixed support for group-level 

interactions. As asserted by Westman et al. (2011), however, these interactions had 

not previously been observed in cross-sectional crossover studies. Thus, longitudinal 

multilevel studies provide the opportunity for new insights into the occupational stress 

process. 

Alternatively, it could be the case that individual resources and negative 

workgroup environments are linked via a social comparison process. If employees 

within a team perceive they have low leadership support in comparison with their 

workgroup, being in a workgroup with high leadership support will paradoxically 

have a negative effect on them. Thus, these employees may draw on other resources 

in which they are high, to counteract the negative workgroup effect. For example, an 

employee who perceives they have “below average” leadership support, but “above 

average” job control, might draw on the individual resource they are above average 

in, when in a workgroup with high leadership support. This may explain the finding in 

Study 2, that many of the significant cross-level interactions involved individual 

resources with workgroup resources. For example, group-average job control was 

found to moderate the effects of individual organisational support and individual 

leadership support, rather than the effects of individual job demands. This introduces 
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the notion that when employees are low in one kind of resource, they may try to 

compensate by drawing on another type of resource, thereby maintaining “resource 

homeostasis”. This is somewhat consistent with the notion of the JDR model, which 

views resources as interchangeable. However, while Bakker and Demerouti (2007, p. 

315) argued that “job resources gain their motivational potential particularly when 

employees are confronted with high job demands”, the present results suggest that an 

additional qualification to this statement, “… with high demands or low levels of 

other resources”, may be warranted.      

Group effects and time.  The results of Study 2, the longitudinal 

investigation, indicated that the influence of group membership on individual 

perceptions of the psychosocial environment, well-being, and organisational 

outcomes, become more pronounced over time. Given the high rate of 

intraorganisational mobility in the sample organisation, it seems highly probable that 

membership of these groups did not remain unchanged over the 18 month gap 

between surveys. This raises questions regarding the addition of new members to the 

team—both on the new members, and on the existing members of a workgroup. For 

example, how long does it take for individuals to be influenced by their fellow group 

members, and under what circumstances are new workgroup members influenced to a 

greater or lesser degree by their other members of their workgroup? Is it the case that 

existing/long-standing workgroup members remain influenced by each other to a 

greater degree than they are by new members of the group? Are there aspects other 

than time that increase or decrease the speed by which new group members are 

socialised and/or influenced by their membership of a workgroup? While it is beyond 

the scope of this thesis to discuss the answers to these questions in any detail, social 

psychology and management/organisational behaviour scholars have done 



336 

considerable work to address these questions. See, for example, literature on 

teamwork processes (e.g., LePine, Piccolo, Jackson, Mathieu, & Saul, 2008), 

organisational socialisation (e.g., Charles, 1981; Cooper-Thomas & Anderson, 2002), 

newcomer socialisation (e.g., Bauer, Bodner, Erdogan, Truxillo, & Tucker, 2007; 

Rollag, 2004; Saks, Uggerslev, & Fassina, 2007), and the influence of time on group 

development (e.g., Gersick, 1988). An important consideration in future occupational 

stress research, especially that dealing with groups and multilevel analyses, is 

integrating findings from this literature, particularly into intervention design. 

A revised research model.  In the introductory literature review presented in 

Chapter 2, the Beehr-Newman model was compared and contrasted with the JDC(S) 

and JDR models. An adapted form of the Beehr-Newman mdoel was used as the 

framework for the present studies, though this model was also consistent with aspects 

of the JDC(S) and JDR models. The results of the current research suggest that certain 

aspects of the research model should be reconsidered. These include the lack of 

support for a relationship between strain/well-being and organisational outcomes over 

time, and weak evidence for direct relationships between individual-level demands 

and resources and organisational outcomes. However, the unique occupation of the 

sample population, and the time at which the data was collected (GFC), mean that the 

results might not be replicable: a) within the same sample at a different time, b) in 

other Australian police services, or c) in other occupations, nations, or cultures.  

One area where the research model can be updated is regarding multilevel 

effects of the psychosocial environment. A revised research model is presented in 

Figure 8.1. Differences between this revised model and the original research model 

are discussed in turn. First, comparison of cross-sectional and longitudinal results 

suggests that the effect of the workgroup environment on employee well-being and 
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organisational outcomes becomes stronger over time. In addition, results show that 

the effect of workgroup membership on individual perceptions of the psychosocial 

environment also become stronger over time. Thus, a top-down effect of time from 

the workgroup level to the individual level is indicated in the revised model. Second, 

the results of the current research indicated that there is at least one process linking 

individual perceptions of the psychosocial environment with the effects of group-level 

perceptions, namely social comparison. This is indicated in the revised model with a 

reciprocal process between psychosocial work environment at the workgroup and 

individual levels. Finally, the results of the intervention evaluation indicated that 

participation in the intervention produced small changes in individual and workgroup 

perceptions of the psychosocial environment, and these are indicated in the revised 

model. However the evaluation also indicated that the intervention had effects on the 

social comparison process observed in Study 2, and this is likewise indicated in the 

model. These latter “refinements” to the research model are actually consistent with 

the original proposition of Beehr and Newman (1978) that adaptive responses 

influence all other facets of the occupational stress process, including the work 

environment and processes. 
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Figure 8.1. Revised research model. 

 

Methodological Implications 

Perhaps the most obvious methodological implication of the present research 
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environment. As evidenced by the results of the present study, far from “going 

through the motions” of investigating the impact of the same variables at a different 

level of analysis, there are new and interesting insights into occupational stress to be 

gained from adopting such approaches. However to harness the potential of the 

multilevel approach, occupational stress researchers should consider engaging with 
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educational psychology and social psychology literatures. Two key methodological 

issues arising from the current research concerned choice of time lag in longitudinal 

research, and approaches to intervention evaluation.  

Time lags in multilevel research.  As reviewed in the Methods (Chapter 4), 

discussion of appropriate time lags in longitudinal research has almost exclusively 

focused on time lags for detecting individual-level relationships. A recent review 

concluded that lagged effects of stressors on strain reach a peak at around three years, 

and that sample sizes of at least 500 were needed to reliably detect longitudinal effects 

(Ford et al., 2014). The multilevel occupational health psychology literature has not 

yet progressed to the point of examining whether these individual-level time lags are 

likewise appropriate for the investigation of multilevel relationships, and if not, what 

alternative time lags would be more suitable. The present research indicates that in 

organisations/industries with high turnover, or high intraorganisational movement, an 

“ideal” individual-level time lag of three years may not be feasible for longitudinal 

multilevel research. In the current research, intraorganisational movements resulted in 

a 31% of the sample being ineligible for longitudinal analysis over an 18 month time 

period. Over the three year period suggested as ideal for individual-level 

relationships, it is therefore likely that 60% of the sample would have changed 

workgroup, and thus become ineligible for analyses. Therefore there may be a 

mismatch between the ideal time needed to detect individual-level relationships and 

the ideal time required to detect multilevel relationships. As multilevel analysis 

methods are evolving, more sophisticated methods may emerge to take account of 

within-team missing data over time. Recent developments such as cross-classified 

models (Gooty & Yammarino, 2011), which can account for simultaneous 
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membership of individuals in one or more groups, are one example of how these 

methods may evolve. 

Intervention evaluation.  Intervention evaluations typically focus on the 

significance of mean change produced by the intervention on individuals’ perceptions 

of the work environment, well-being, or organisational outcomes. As evidenced by 

the results of the present quasi-experimental study, accounting for the effects of the 

workgroup environment in intervention evaluation can produce insights into the 

occupational stress process itself. It is therefore recommended that future intervention 

research also consider directly modelling the effects of relevant group-level 

constructs. In addition, when not all intervention participants have directly 

participated in the training, or have participated to differing degrees, separate 

evaluations should be conducted. In the present research, conducting separate 

evaluations of direct and indirect participants revealed that the intervention had 

beneficial effects for direct participants, but detrimental effects for indirect 

participants. If these two groups had not been evaluated separately, but instead 

grouped together, it is likely that the overall effect of the intervention would have 

appeared to be null.  

 

Practical Implications 

The results of both the longitudinal and quasi-experimental studies in this 

research suggest that social comparison can both positively and negatively impact 

police officers’ strain, well-being, turnover intentions, and work performance. In this 

section, practical implications of these findings are discussed, focusing on 

performance feedback, intervention design, and intervention implementation.  
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Performance feedback.  Evidence suggests that one way in which social 

comparison processes may be lessened is by changing the nature of performance 

feedback given to employees. Marsh et al. (2008) described a mechanism for 

counteracting comparison effects, focusing on the nature of performance feedback. 

Specifically, Marsh and Peart (1988) manipulated the type of performance feedback 

provided to students participating in a physical training program. The program 

involved 14 physical training sessions over a six week period. In the social 

comparison/competitive feedback group, students received performance feedback that 

emphasised their performance relative to others and highlighted the best performers in 

each session. In the personal improvement feedback group, students were only given 

feedback on their performance relative to their own performance at the previous 

session/s. In both groups, physical performance significantly increased over the 

program, and these gains in performance did not differ between feedback groups. 

However despite this objective increase in physical fitness, students in the social 

comparison/competitive feedback group rated their physical self-concept as being 

significantly lower at posttest than compared with their baseline measurement. 

Conversely, students in the personal improvement feedback group rated their physical 

self-concept as being significantly higher.  

Despite the apparent success of this feedback intervention in the short term, 

Marsh et al. (2008) also noted that to date, evidence from intervention studies 

suggests that social comparison effects are very robust and difficult to change over the 

longer term. This suggests that organisations need to embed feedback processes that 

emphasise performance relative to the individuals’ goals/progression, versus 

performance relative to other employees in the organisation or workgroup. This 

embedding of criterion-referenced and self-referenced evaluation can occur via formal 
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organisational policies, procedures, and training to managers. The current intervention 

research suggests that the common organisational practice of publicly highlighting the 

achievements of high performers may come at a cost of negatively impacting other 

employees’ via increased social comparison. The use of private feedback is therefore 

preferable. However, when comparison with other employees is unavoidable, research 

has highlighted that certain types of comparison are more likely to elicit positive 

responses. For example, an experiment by Van Yperen and colleagues (Van Yperen, 

Brenninkmeijer, & Buunk, 2006) found that when teachers were told that the 

difference in performance between themselves and another teacher was due to 

difference in effort, teachers were motivated to work harder. Similarly, Buunk and 

colleagues (Buunk, Schaufeli, & Ybema, 1994) found that employees strongly 

preferred to compare themselves with more experienced colleagues as opposed to 

more competent colleagues. Applying these results to a police context, it may be more 

advantageous to compare an officer’s performance to another officer of higher rank 

(e.g., compare a constable with a senior constable), rather than a direct peer (e.g., 

compare one constable with another constable). This latter research may also help to 

explain the results of the intervention in Study 3, that particularly negative effects of 

social comparison were observed for indirect intervention participants.   

Research has also suggested that the negative effects of the BFLP effect can 

be offset to some extent by the positive effects of identification with self-

selected/spontaneous upwards comparison targets (cf. forced comparison as inherent 

in the BFLP effect; Seaton et al., 2008). However, results also indicated that these 

positive effects may be offset if the motive for comparison is maladaptive. 

Specifically, in a study of medical student training groups, Buunk et al. (2007) found 

that students tended to engage in social comparison for self-evaluation and self-
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enhancement, rather than self-improvement. In addition, students who reported higher 

performance stress, tended to contrast themselves more with high-performing group 

members, and identify more with poor-performing group members, compared with 

students with lower performance stress. In other words, students with high 

performance stress tended to engage in less adaptive forms of social comparison. 

Subsequent longitudinal studies established that over time, students who engaged in 

less adaptive forms of social comparison or who responded negatively to comparison 

had lower performance (Wehrens, Buunk, et al., 2010; Wehrens, Kuyper, Dijkstra, 

Buunk, & van der Werf, 2010). Thus in both organisational and learning contexts, 

such as the management training intervention evaluated in this research, it is 

important to consider that maladaptive social comparison can interfere with learning 

to the extent that it has measurable impact on future performance. Appropriate 

performance feedback as outlined above is therefore critical in these contexts.  

Intervention design.  The results of the current research indicate that social 

comparison can negatively impact the effectiveness of interventions. Therefore, 

determining ways in which the harmful effects of comparison can be both accounted 

for, and counteracted, in intervention design are practically important. Three 

suggestions are discussed below, focusing on different aspects of intervention design 

and implementation. 

Training individuals in groups.  The results of the quasi-experimental study 

indicated that there were unintended detrimental effects on employees who were 

members of workgroups where one, but not all, members of the workgroup 

participated in the training intervention. This result brings into question the practice of 

providing training to some, but not all, members of a workgroup with the expectation 

of vertical or horizontal transfer of training between employees (Kozlowski et al., 
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2000). Ideally, this effect would be reduced by training all members of intact 

workgroups. However, clearly this is not practical in all situations. If it is not possible 

for all members of a workgroup to receive training, as in the present research, then 

alternative methods of combating this potentially harmful social comparison effect 

need to be considered. One method may be for other employees to receive an 

equivalent form of attention or feedback in place of training. One more pragmatic 

alternative would be for training and development plans to be agreed in advance on an 

annual basis. Thus, even if one employee is receiving training, other employees know 

when they are likely to also receive similar training. However, organisations need to 

be mindful not to make promises to employees regarding future training or 

development opportunities that cannot be kept, particularly as breaches of 

psychological contract have been shown to severely damage employee-employer 

relations (Zhao, Wayne, Glibkowski, & Bravo, 2007).  

Distribution of resources in the organisational system.  The management 

training intervention that was used in the current research appeared to unintentionally 

exacerbate harmful effects of social comparison. It is possible that interventions that 

more equitably distribute resources among group members may not cause the same 

social comparison processes to be activated. In the present intervention, it could 

reasonably be assumed by nonparticipant workgroup members that large amounts of 

resources were being invested in their colleagues participating in the intervention. 

Similarly, it is reasonable to assume that the large investment of resources by the 

organisation was perceived by the intervention participants themselves as beneficial. 

However from the point of view of the organisation, the resources are being directed 

for the future benefit of the organisation in developing a strong future senior 

management pipeline, and not the specific benefit of the intervention participants per 
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se. Following the arguments in COR theory (Hobfoll, 1989) however, individuals 

seek to accumulate resources and protect against resource loss. The intervention 

unequally distributed resources among workgroup members, with some employees 

gaining new skills and experience, and others not. As implied by the observed 

detrimental effects of the intervention on indirect participants, it does not appear that 

the investment of resources in selected members of the workgroup was perceived as 

benefiting the workgroup as a whole. Rather, it appears that the investment of 

resources in colleagues was a threat to the nonparticipants’ future resource holdings. 

To understand why this may have been the case, further background on the nature of 

police work is necessary.  

Police officers in the sample organisation must compete with each other for 

access to a range of resources, including transfer into “desirable” roles or those in 

specialist areas, access to specialist training, and positions in desirable geographic 

locations. In particular, however, police officers in the sample organisation must 

compete with each other for a limited number of promotions. This competition 

increases for each subsequent promotion, as the number of available positions at each 

level of the organisational hierarchy (i.e., rank) becomes proportionally smaller. The 

effect of competition for promotion should not be understated. In a hierarchical 

organisation such as the police, power and status is largely conferred by seniority in 

the organisation. In addition, there are increasing financial rewards for career 

progression, and these rewards can substantially impact on officers’ retirement 

benefits (i.e., pension). In the case of the present sample, the pool of applicants for 

promotion is exclusively drawn from within the organisation, as external applicants 

(e.g., police officers from other jurisdictions) go through a separate recruitment and 

selection process. Therefore, there is a clearly-defined pool of competition for 
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available positions. The provision of management skills training to some but not all 

members of a peer group could reasonably have been seen by nonparticipants as 

giving those officers who participated in the training a significant advantage for future 

promotion. The social comparison effects observed in the current intervention study, 

thus may also occur in other occupations where there is a relatively “closed” social 

structure, predominantly internal applicants for promotion, or an otherwise predefined 

pool of applicants. 

There are several ways in which the detrimental effects observed in the current 

study could potentially be avoided. One is by refocusing on structural job/role rather 

that relational interventions. This is not diminishing the importance of having a 

competent and supportive supervisor. However, as evidenced by the intervention 

literature summarised in Chapter 2, interventions to address control generally have 

more effects on employee well-being than those that address support. Yet, this 

recommendation is qualified by the current results that job control also produced a 

similar paradoxical effects. Another related method would be “minimalist” 

intervention, where improvements are made without obvious redistribution of 

resources. This idea is explored in greater depth in the Future Research section.  

Intervention content.  Following on from the above, the final implication for 

intervention design that will be considered here, concerns the content of interventions. 

The results of the current longitudinal multilevel study found that two commonly used 

mechanisms of intervention design—job control and leadership support—produced 

negative effects on employee well-being at the group level. This is similar to the 

results of another longitudinal multilevel study of Westman et al. (2011), who found 

that high support and cohesion within work teams increased the transfer of demands 

and exhaustion. Further, the results of the current intervention evaluation indicated 
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that indirect participation in the intervention did not produce improvements in well-

being, and was in fact detrimental to employees’ well-being. Westman et al. 

recommended that interventions to improve the social climate of workgroups via 

increasing support or cohesion not be used as a mechanism to address high demands 

or high strain. Instead, Westman et al. variously suggested it may be preferable to 

directly address the source of the demand or strain (e.g., via job design), encourage 

employees’ engagement in social activities and social relationships outside of work, 

or employ professional coaches or counsellors to provide support on work-related 

stress. While this latter suggestion is on the surface philosophically contrary to the 

preference for organisational interventions, the recommendation for organisational 

interventions needs to be tempered with the evidence regarding the potentially 

harmful effects of such interventions emerging from longitudinal multilevel research 

such as the current research, and the findings of Westman et al. 

 

Future Research Directions 

In this section, further research building on the findings of the present research 

is discussed, including a proposed program of future research. 

Multilevel occupational stress research.  The results of the current research, 

particularly the longitudinal and quasi-experimental studies, should encourage future 

researchers to refocus on the insights to be gained by consideration of both individual 

and workgroup psychosocial environment in the occupational stress process. In 

particular, it was through contextual models that the presence of a social comparison 

effect was identified. Future research should similarly focus on examining other 

contextual effects. Though a broad range of constructs were investigated in this 

research, there are also many other types of demands, resources, and outcomes that 
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could be investigated in future studies (for a comprehensive list of constructs see 

Schaufeli & Taris, 2014). 

In addition to examining contextual effects, future multilevel occupational 

stress research should also pay greater attention to examining cross-level interactions. 

In particular, based on the results of the current research it is recommended that 

researchers more critically appraise both the simple slopes and the form of the plotted 

interaction to understand the nature of the moderated relationship. For example, in the 

current research, interpreting the significant cross-level interactions on the basis of 

simple slopes alone would have masked the paradoxical interaction effects observed 

in studies 2 and 3, which were fully apparent only when the interactions were plotted. 

Likewise, the patterns of interaction observed in all three studies (e.g., high-risk 

benefited, low-risk benefited) were discernable only via plots of the interactions. 

Additionally, future research should test cross-level interactions not just between 

individual demands and group resources, but all combinations of individual and group 

demands and resources to broaden understanding of the occupational stress process. 

The present research indicated that patterns of cross-level interaction do not 

necessarily follow the buffer effects established in individual-level studies of 

resources moderating the effects of demands on strain. Instead, there was greater 

evidence for interactions between individual and workgroup resources on both strain 

and well-being. As previously discussed in this chapter, there are several potential 

explanations for this pattern of moderation. Further examination of cross-level 

interactions between individual and workgroup resources would therefore help to 

clarify understanding of the relationship between individual and group resources.   

In addition to building on the multilevel results of the current research, the 

literature review in Chapter 3 identified particular deficiencies in the existing 
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multilevel occupational stress research. These include a lack of studies examining job 

performance (this is particularly interesting given the focus on performance in the 

JDR model), and lack of studies examining direct and moderating effects of group-

deviation on employee strain/well-being. While the present research has begun to 

address some of these gaps, these are all still areas worthy of further investigation in 

future multilevel studies. Two other specific areas to be addressed by future 

multilevel occupational stress research are discussed in the following sections.  

Different approaches to measuring group attributes and constructs. The 

present research used direct consensus (group-average) and dispersion (within-group 

standard deviation) methods of aggregation to measure workgroup psychosocial 

environment. However other methods of measuring group constructs are also 

available. These include using either the highest or lowest score within the group on a 

particular attribute (Chan, 1998; Mathieu & Chen, 2011). For example, it has been 

shown that individuals with high negative affect or negative mood adversely impact 

other members of their team and disrupt team processes (Felps, Mitchell, & Byington, 

2006; Sy et al., 2005). In these studies, the highest individual neuroticism score within 

a group is used as the group-level indicator rather than group-average or standard 

deviation. Future research could examine whether workgroup members with high or 

low scores in their perception of the psychosocial environment, such as social support, 

similarly impact other workgroup members. Likewise, research could examine 

whether an individual with high well-being or high strain can transfer this strain/well-

being to other group members. DeRue and colleagues (DeRue, Hollenbeck, Ilgen, & 

Feltz, 2010) presented a compelling argument for examining different types of within-

team dispersion other than standard deviation. For example, DeRue et al. illustrated 

how three groups with the same standard deviation could actually have three distinct 
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patterns of dispersion within the team (i.e., minority view, bimodal, and fragmented). 

Similarly, recently authors have advocated for investigation of team faultlines—the 

presence of homogeneous subgroups within teams based on team member 

characteristics such as age, ethnicity, and job role/hierarchy (Meyer & Glenz, 2013). 

Team faultlines have been shown to influence team dynamics and performance in 

previous research (Meyer & Glenz, 2013). Both these approaches could be used to 

further understand what role the workgroup environment plays in the occupational 

stress process. 

Longitudinal designs.  It seems almost clichéd to say, however the insights 

gained from the current longitudinal research support the often repeated call for more 

longitudinal research in occupational stress (e.g., de Lange et al., 2003; Zapf et al., 

1996). However the results of the present research suggest that this longitudinal 

research can be focused in a number of ways. First, to investigate and replicate 

evidence for social comparison processes in occupational stress, both short- and long-

term longitudinal research designs are needed. As discussed in Study 2, the social 

comparison process was not evident in the cross-sectional results, but was evident 18 

months later in the longitudinal results using a stable sample.  

Rather that conduct another longitudinal study to measure the development of 

social comparison using a series of shorter measurement intervals, a “low fi” 

alternative may be to investigate whether the longitudinal results can be replicated in 

the cross-sectional dataset by restricting the sample by workgroup tenure. For 

example, the cross-sectional data could be restricted to employees who had been in 

their workgroup for at least three months, and then the analyses of Study 1 rerun to 

determine whether the BFLP effect was duplicated. This method could be repeated, 

progressively increasing the workgroup tenure restriction (e.g., six, nine, twelve 
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months tenure) in each analysis to determine whether the BFLP effect can be 

duplicated, and if so, what period of workgroup tenure is necessary to produce the 

effects.  

Recently, the issue of trying to examine emergent processes in multilevel 

analysis has also been discussed (Kozlowski, Chao, Grand, Braun, & Kuljanin, 2013). 

It has been argued that to truly capture the dynamic processes by which individual 

interactions produce group processes and phenomenon such as cohesion, intensive 

longitudinal studies would have to be conducted with 30 or more measurements 

(Kozlowski et al., 2013). Obviously this is beyond an acceptable burden for 

questionnaire-based research, and as such computational modelling and simulations 

have been suggested as a complementary tool to existing multilevel analyses for 

understanding emergent processes (Kozlowski et al., 2013). This represents yet 

another future direction for examining multilevel processes in occupational stress 

research. 

Social comparison processes in occupational health psychology.  In the 

present study, the presence of social comparison effects was inferred from the pattern 

of results obtained in the longitudinal analysis. A logical extension of the present 

research would be to explicitly measure social comparison. However, rather than 

include a number of social comparison measures, social comparison can be assessed 

by asking employees for their perceptions of themselves relative to other workgroup 

members. For example, perceptions of employees’ relative job control and job 

demands, but also perceptions of their relative well-being and performance, should be 

measured and modelled. This approach has recently been adopted in the area of 

leader-member exchange, where new measures of relative leader-member exchange 

are being developed to investigate how comparison between team members regarding 
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the quality of leader-member relationships influences individual and group outcomes 

(Hu & Liden, 2013; Tse, Ashkanasy, & Dasborough, 2012). However measuring 

employees’ perception of their relative standing is particularly significant, as the 

research of Huguet et al. (2009) indicated that students’ perceived relative standing in 

their class fully mediated the BFLP effect. Thus in light of evidence for a similar 

BFLP effect in the present study, future multilevel occupational stress research should 

investigate if employees’ perception of their relative control, demands, support, etc, 

can similarly mediate paradoxical group-level effects.  

Occupational health psychology interventions.  The results of the present 

research demonstrate that intervention research should be expanded to account for 

both individual-level and group-level processes and mechanisms of change. In the 

present research, it was revealed that the workgroup environment could 

simultaneously produce beneficial and detrimental effects on the well-being of 

employees in the same workgroup. Thus, future research should also consider 

examining how changes in the workgroup environment impact on employee and 

organisational outcomes. However there are also a number of other specific directions 

for future intervention research, as discussed below. 

Effects of different levels of leadership intervention.  In the current 

intervention study, evaluating the impact of a frontline management training program, 

there was evidence for beneficial effects on direct participants, but detrimental effects 

on other workgroup members who theoretically should have benefited via horizontal 

or vertical transfer of training (Kozlowski et al., 2000). However, an earlier evaluation 

of an executive-level leadership training program in the same sample (Biggs et al., 

2014) demonstrated positive effects on workgroup members’ outcomes, compared to 

the detrimental effects observed in the present research. There are a number of 
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reasons why these interventions may have had different effects. First, the Biggs et al. 

study investigated only individual-level effects, and did not examine potential group-

level effects. This means the sample was not restricted to individuals who had 

remained in the same workgroup as was the case in the longitudinal results presented 

in this thesis. Also, changes in—and effects of—the workgroup psychosocial 

environment were not investigated. Second, the training targets in the Biggs et al. 

study were executive leaders, whereas the training targets in the current intervention 

were frontline managers. Consistent with social comparison theory (Festinger, 1954), 

perceived similarity increases the likelihood of social comparison, which would 

increase the likelihood of social comparison effects being observed in the current 

frontline manager intervention compared with the Biggs et al. executive-level leader 

intervention. Workgroup members in the current intervention therefore had greater 

proximity, daily interaction, and increased opportunity for comparison with the 

intervention participants, compared with the workgroup members in the Biggs et al. 

intervention. Before discouraging the use of management training as a stress 

intervention (cf. Kelloway & Barling, 2010), future research is needed to clarify the 

level of management training and its effects, to determine whether the detrimental 

effects observed in the current intervention were specific to this sample, or generalise 

to other employees and organisations.  

Targeted implementation.  The intervention implemented in the current 

research was resource intensive, in terms of both time and money. Thus, even if this 

intervention had been shown to be highly effective for both direct intervention 

participants and their workgroups, the intervention would not be readily replicable 

without generous funding. Ongoing global financial pressures, affecting both 

government and corporate budgets, make it unlikely that similar organisational 
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intervention research will be funded without strong support for its efficacy. This 

produces a “catch 22” situation, and suggests a need for future intervention research 

to identify more targeted methods of intervention implementation. For example, it 

may have been a more effective use of scarce organisational resources for the 

intervention to be targeted in workgroups identified to have indicators of poor well-

being via the pretest organisational survey. This is reminiscent of the approach 

advocated by Caplan et al. (1980), who recommended a process of “organisational 

diagnosis” in occupational stress intervention, in which questionnaires and access to 

organisational records help identify those individuals and groups within the 

organisation experiencing high levels of strain. Caplan et al. asserted that for these 

individuals/groups a process should be undertaken to determine the specific stressors 

and predictors of strain. This diagnostic information should then be used to design 

both organisational and individual interventions for the individual/group, which 

should be evaluated via field experiments. The key premise in Caplan et al.’s 

approach was that the greater extent to which an occupational stress intervention 

program could be “customised” to the particular individual or team, the greater the 

likelihood that strain could be reduced.  

Though Caplan et al.’s (1980) recommendations for future intervention 

research are not new, based on the current findings it is suggested that they should be 

revisited. Longitudinal research in the same organisation allows predictive models of 

key outcomes (e.g., well-being, performance) to be created. With increased 

understanding of the antecedents of these outcomes, regular employee monitoring 

could enable early intervention with high-risk groups. An alternative approach is that 

a small number of workgroups could be saturated with the intervention, such that all 
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workgroup members participate in the training. Future research could attempt to 

evaluate both these alternative implementation approaches. 

Minimalist intervention.  An alternative to more selective targeting of existing 

interventions is the idea of minimalist intervention (Wilk, 2009, 2010). This term 

refers to a type of intervention that is custom-designed, crafted, and refined for a 

specific situation to deliver a particular outcome “with minimal effort and cost, and in 

almost no time at all, through rigorous, scientific analysis” (Wilk, 2009, p. 2). 

Minimalist interventions can be deceptively simple in appearance, but deep 

understanding of the problem situation is required before an appropriate minimalist 

intervention can be designed (Wilk, 2009). Contrary to most existing interventions in 

the occupational stress field, a defining characteristic of minimalist interventions is 

that they frequently involve actions that bear little relevance to the presenting 

problem. Wilk (2009) gives several examples of such “irrelevance”, such as a 

treatment centre losing millions of dollars returned to profit by a simple office 

reorganisation, and a poorly organised medical unit with a bad reputation being 

transformed to full functionality by changing the name of the unit. The difficulty for 

academic researchers is that these minimalist interventions are highly context-specific 

and thus designed not to be replicable across contexts. For example, just because an 

office reorganisation increased profit in one organisation does not mean that a similar 

office reorganisation would increase profit in another organisation. Though 

minimalist interventions are hard to design, Wilk (2009) asserts that of the 750-plus 

minimalist interventions he has been involved in, almost all have achieved all of their 

intended outcomes (i.e., an almost 100% success rate). Wilk’s claims of success must 

be tempered by the fact that to date no impartial third-party evaluations of his 

interventions have been conducted. However, much of the existing occupational stress 
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intervention literature cannot claim anywhere near Wilk’s level of success, given 

usually only weak effects of interventions are observed, and only some of the 

intended beneficial outcomes are realised. This lays a challenge for future 

occupational health psychology researchers and practitioners to engage with the 

concept of minimalist intervention as a potential new direction for organisational 

intervention.  

A proposed program of future research.  In light of the further research 

areas highlighted in the above discussion, a program of future research can be 

suggested. Although future research should aim to replicate the current results in 

different samples, and reanalyse the existing data in new ways to gain additional 

insights, the proposed program of future research focuses on questions that cannot be 

addressed by the existing dataset. This program of future research is outlined below.  

Study 1: Building understanding of social comparison in occupational 

stress.  Various educational psychology studies have been undertaken to try and 

understand the BFLP effect—social comparison to a “generalised other” of the 

workgroup—relative to other types of social comparison. This research has 

established the coexistence of the BFLP effect with other social comparison processes 

in students (Seaton et al., 2008). A small body of organisational research has also 

been undertaken examining social comparison in occupational stress. This research 

has established, for example, that employees high in emotional exhaustion and 

uncertainty have increased desire for social comparison (Buunk et al., 1994); unhappy 

employees (e.g., those low in well-being or high in strain) are particularly sensitive to 

comparing less favourably to their colleagues, and thus tend to respond with more 

negative affect when exposed to upwards comparison (Buunk, Van Der Zee, & 

VanYperen, 2001); employees with high levels of neuroticism (Buunk, Van Der Zee, 
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et al., 2001) or burnout (Buunk, Ybema, Gibbons, & Ipenburg, 2001) respond 

differently to social comparison compared with employees with low neuroticism or 

burnout; frequent social comparison leads to increased career dissatisfaction (Buunk, 

Zurriaga, Gonzalez-Roma, & Subirats, 2003); employees in cooperative social 

climates engage in more productive social comparison and less destructive social 

comparison (Buunk, Zurriaga, Peíró, Nauta, & Gosalvez, 2005); and employee 

burnout can be predicted by destructive social comparison (Carmona, Buunk, Peiró, 

Rodríguez, & Bravo, 2006) and by affective responses to social comparison (Buunk, 

Zurriaga, & Peíro, 2010).  

While the above body of research has delivered useful insights, the approach 

of these studies has been to broaden understanding of social comparison processes by 

including occupational stress concepts. In contrast, the aim of the first proposed study 

would be to broaden understanding of the occupational stress process by including 

social comparison concepts. One existing study that took such an approach was that of 

Michinov (2005), who found that the effects of social comparison on employee well-

being may be mediated by job control. This study makes an important contribution by 

linking established occupational stress concepts such as job control, with the social 

comparison literature. The first proposed study would seek to build on this by 

measuring a range of both established occupational stress (e.g., job demands, job 

control, social support) and social comparison (e.g., direction of comparison, motives 

for comparison, social comparison orientation, identification and contrast) variables, 

so as to better understand the role of social comparison in occupational stress. Ideally 

this study would also incorporate a longitudinal and multilevel design so that the 

BFLP effect could also be examined.   
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Study 2: Is the BFLP effect mediated by employees’ perceptions of their 

relative position in their workgroup?  Results from the present research suggest that 

within-group social comparison can produce the unexpected effect that individual 

resources paradoxically have detrimental effects on well-being when considered at the 

workgroup level. As discussed, this is consistent with the BFLP effect in the 

educational psychology literature. The educational psychology literature has 

demonstrated that the BFLP effect is very robust (Marsh et al., 2008). However 

Huguet et al. (2009) made an important finding that the BFLP effect was completely 

mediated by students’ perceptions of their own relative standing in their class. Thus, 

an important avenue for future research would be to establish whether employees’ 

perceived relative standing in their workgroup also mediates the BFLP effect. In the 

occupational stress context, relative standing could be assessed globally, and on 

numerous specific dimensions. For example, employees’ perceptions of their job 

demands, job control, strain, well-being, turnover intentions, and performance could 

all be assessed relative to that of their colleagues. The results of this proposed study 

would have an important bearing on the design of any intervention to try and address 

the impact of social comparison on occupational stress, as it would establish to what 

extent the BFLP effect is offset by employees’ perceived relative standing.  

Study 3: Interventions to improve performance via social comparison. 

Existing intervention research on the BFLP effect and similar social comparison 

processes in student populations has established that social comparison is very robust 

to change (Marsh et al., 2008). Indeed, there is evidence that social comparison 

orientation operates as a personality trait or disposition (Buunk & Gibbons, 2007). 

Yet, research has also shown that not all social comparison is detrimental. For 

example, Huguet et al. (2009) found that students who compared themselves with a 
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better-performing peer actually achieved higher performance over time compared to 

students who compared themselves with worse-performing peers, even after 

controlling for prior levels of ability. Thus one direction for future intervention 

research would be to encourage positive social comparison behaviours for 

improvements in performance, while discouraging social comparisons that have 

limited growth potential. There are at least two potential methods for enacting such 

change. One is via “social engineering” of group composition. Specifically, ensuring 

teams include a mix of higher and lower performers creates the preconditions 

necessary for beneficial social comparison, and is therefore advantageous for both 

high and low performers. Conversely, grouping employees of similar low 

performance is likely to give poor performers an incorrectly inflated sense of their 

own performance, while grouping together high performers has been illustrated in 

school settings to negatively affect their academic self-concept (Marsh et al., 2008). 

Secondly, an intervention could be designed to discourage damaging social 

comparison and encourage beneficial social comparison. Thus instead of trying to 

stop social comparison, more adaptive strategies of social comparison could be 

encouraged. A study investigating such strategies would need to take a quasi-

experimental design, and measure a range of individual differences that have been 

shown to predict certain types of social comparison.  

This discussion has focused on interventions to improve performance. It 

remains to be seen whether these same principles could be applied to improving 

employee well-being. One qualification for the use of these principles to improve 

well-being is that there is evidence both from the current program of research, and 

other studies, that affect within groups may be “contagious”. For example, individuals 

with high negative affect have been shown to transmit negative affect to other group 
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members (Felps et al., 2006). There was similar evidence from the present research 

that high group-average neuroticism had detrimental effects on employee well-being 

over time. Thus, the strategy of social engineering to distribute a mix of high and low 

well-being—or high and low neuroticism—within a group may not deliver positive 

outcomes, but may instead lead to worse effects. Therefore, interventions to improve 

well-being via social comparison should instead focus on encouraging positive types 

of social comparison.   

 

Conclusions 

This thesis began by posing the question of what are the theoretical and 

practical benefits of adopting a multilevel approach to occupational stress research? 

As illustrated by the findings, the potential benefits of adopting a multilevel approach 

are immense. This was particularly the case when a multilevel approach was used in 

conjunction with longitudinal and quasi-experimental designs. Insights were gained 

into the likely existence of social comparison processes and their effects on employee 

well-being. These effects were amplified by the implementation of an organisational 

intervention, simultaneously producing beneficial and harmful effects. It is hoped that 

the results of the present research will help to reinvigorate interest in the role of group 

processes in the occupational health psychology field, and in the use of multilevel 

research to investigate such effects. The ultimate objective of occupational stress 

research is to improve the well-being of employees, and it is hoped that in time this 

research will contribute to achieving that aim. 
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APPENDIX A: 

Supplementary Material to Chapter 3 Literature Review 

 

Studies Excluded from the Review  

Crossover between individuals.  Literature on crossover of strain and well-

being between individuals, sometimes referred to as ‘contagion’, was excluded from 

this review. This research originated in the work-family literature, where inter-

individual crossover of work stress to home life (e.g., between spouses) was 

differentiated from the intra-individual phenomenon of spillover (Westman, 2001). 

The roots of crossover research in the work-family domain explains the dominant 

focus of the literature on individual to individual crossover, predominantly from 

partner to partner within a household (e.g., Bakker, Shimazu, Demerouti, Shimada, & 

Kawakami, 2011; Green, Bull Schaefer, MacDermid, & Weiss, 2011; Song, Foo, Uy, 

& Sun, 2011; Westman & Etzion, 1995; Westman & Vinokur, 1998). However, as the 

crossover literature has expanded to account for other occupational stress 

phenomenon (e.g., crossover of work engagement), so too has inter-individual 

crossover expanded to include crossover from supervisors to employees (Bull 

Schaefer, 2010; Carlson, Ferguson, Kacmar, Grzywacz, & Whitten, 2011; Westman 

& Etzion, 1999), employees to customers (Zimmermann, Dormann, & Dollard, 2011), 

colleagues to colleagues (Bakker, Westman, & Schaufeli, 2007; Bakker & 

Xanthopoulou, 2009), and teams to individuals (e.g., Bakker, van Emmerik, & 

Euwema, 2006; van Emmerik & Peeters, 2009; Westman et al., 2011). All this 

crossover literature was excluded from the review. 

Day- or week-level studies using multilevel analyses.  In recent years, there 

has been a proliferation of day- or week-level experience sampling or diary studies in 

the occupational health psychology literature (e.g., Bartley & Roesch, 2011; 

Binnewies & Wörnlein, 2011; Daniels & Harris, 2005; Ilies, Johnson, Judge, & 

Keeney, 2011; Mojza, Sonnentag, & Bornemann, 2011; Rodríguez-Sánchez, 

Schaufeli, Salanova, Cifre, & Sonnenschein, 2011; Scott, Colquitt, Paddock, & Judge, 

2010; Tims, Bakker, & Xanthopoulou, 2011; Totterdell, Wood, & Wall, 2006; van 

Gelderen et al., 2007; van Hooff, Geurts, Beckers, & Kompier, 2011; Wood, 

Michaelides, & Totterdell, 2013). These studies typically use multilevel analysis 
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methods to examine day-to-day or week-to-week variation in stressors and strain 

within individuals. However, these studies typically do not examine the influence of 

workgroup-level aspects of the environment, and thus are not considered within the 

scope of this review.  

Group-level relationships.  Particularly in organisational behaviour and 

management literature, there are numerous studies that examine relationships 

exclusively between group-level and/or organisational-level aspects of the work 

environment, and do not consider individual-level predictors or outcomes (e.g., Beehr, 

Glazer, Fischer, Linton, & Hansen, 2009; González-Romá, Peiró, & Tordera, 2002; 

Kaplan, LaPort, & Waller, 2013; King, De Chermont, West, Dawson, & Hebl, 2007; 

Moliner, Martínez-Tur, Peiró, Ramos, & Cropanzano, 2005; Rafferty & Jimmieson, 

2010; Van De Voorde, Van Veldhoven, & Paauwe, 2010; Zohar & Luria, 2010). 

These studies were not included in the review. 

Controlling for nested effects.  A few studies were identified during the 

literature search that had planned multilevel analyses, but for various reasons had not 

executed these analyses. For example, Nielsen and Randall (2009) collected data from 

teams, but found that only 3% of the variance was at the group level, and so did not 

proceed with conducting multilevel analyses. Other studies reported that their sample 

size was too small for multilevel modelling, and so controlled for cluster effects rather 

than attempting to model group-level variables (e.g., Burns & Machin, 2012; 

Grawitch, Barber, & Kruger, 2010). These studies were not included, as multilevel 

relationships were not ultimately investigated. 

Multilevel intervention research.  The review identified a number of 

intervention studies evaluated via multilevel analyses (Holman et al., 2010; Le Blanc, 

Hox, Schaufeli, Peeters, & Taris, 2007; Linna et al., 2011). However, these 

intervention evaluations did not explicitly examine the effects of either the 

intervention on the workgroup environment, or the workgroup environment on the 

outcomes of the intervention. These studies were therefore not included in the review. 

 

Studies Included in the Review 

Over the following pages, a table summarising the 46 studies included in the 

review is presented.   
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

1 Bacharach & 

Bamberger  

(2007) 

New York City 

firefighters 

(stratified 

random 

sample) 

L1: 

Individuals  

(n = 1,110) 

L2: 

Companies  

(k = 101) 

Companies with 

less than 5 

respondents 

excluded. 

Average 14 

respondents per 

company, 

average group 

response rate 

60% 

Cross-

sectional 

L1: Critical 

incident 

involvement, 

posttraumatic 

distress 

L2: Supervisory 

support climate 

(.08), control 

climate (.07) 

L1: Depression, 

anxiety, stress 

Aggregated 

individual-level 

data (group 

average) 

Cross-level 

interactions 

 

2 Bacharach, 

Bamberger, 

& Doveh 

(2008) 

New York City 

firefighters 

(stratified 

random 

sample) 

L1: 

Firefighters 

(n = 1,401) 

L2: 

Companies  

(k = 101) 

Companies with 

less than 5 

respondents 

excluded. 

Average of 14 

respondents per 

company, 

average group 

response rate 

60% 

Cross-

sectional 

L1: Intensity of 

involvement in 

critical incidents, 

distress  

L2: Resource 

adequacy 

L1: Drinking to 

cope 

Aggregated 

individual-level 

data (group 

average) 

Cross-level 

interactions 

3 Bliese & 

Britt (2001) 

United States 

Army soldiers 

L1: Soldiers 

(n = 1,923) 

L2: 

Companies  

(k = 52) 

Companies with 

less than 5 

respondents 

excluded. 

Cross-

sectional 

L1: Work stressors 

L2: Leadership 

climate, leadership 

consensus 

L1: Morale, 

depression 

Aggregated 

individual-level 

data (group 

average and 

group 

deviation) 

Cross-level 

interactions 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

4 Bliese & 

Castro 

(2000) 

United States 

Army soldiers 

L1: Soldiers 

(n = 1,538) 

L2: 

Companies  

(k = 53) 

Not stated Cross-

sectional 

L1: Demands, role 

clarity 

L2: Organisational 

support 

L1: Psychological 

strain 

Aggregated 

individual-level 

data (group 

average) 

Cross-level 

interactions 

(three-way) 

5 Cambré, 

Kippers, van 

Veldhoven, 

& De Witte  

(2012) 

Belgian 

banking sector 

employees 

L1: 

Employees  

(n = 2,733) 

L2: Groups  

(k = 24) 

Defined as job 

role (6) × 

organisation (4) 

Cross-

sectional 

L1: Job demands, 

skill discretion, 

decision authority, 

colleague support, 

supervisor support 

L2: Job demands 

(.08), skill 

discretion (.05), 

decision authority 

(.24), colleague 

support (.02), 

supervisor support 

(.01) 

L1: Satisfaction 

with job content 

(.16), satisfaction 

with working 

conditions (.02) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects 

6 Chen, 

Sharma, 

Edinger, 

Shapiro, & 

Farh (2011) 

Study 2 only 

Leaders 

enrolled in 

Executive 

MBA program, 

and members 

of their work 

teams 

L1: 

Followers (n 

= 386) 

L2: Teams  

(k = 105) 

Average 3.68 

respondents per 

team, range 2 to 

5. Average team 

response rate 

65%.  

 

Cross-

sectional 

L1: Psychological 

empowerment, 

affective 

commitment 

L2: Empowering 

leadership (.14), 

relationship 

conflict (.19) 

L1: Innovative 

behaviour (.41), 

teamwork 

behaviour (.34), 

turnover 

intentions (.24) 

Aggregated 

individual-level 

data (group 

average) 

Direct effects 

(inc. mediation) 

and group-level 

interactions  
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

7 Clausen & 

Borg (2010b) 

Danish 

eldercare 

workers 

L1: 

Individuals  

(n = 6,299) 

L2: 

Workgroups 

(k = 301) 

Average of 32 

respondents per 

workgroup, 

range 10 to 231  

Longitudinal 

(18-22 month 

time lag) 

L1: Work pace, 

emotional 

demands, role 

ambiguity, 

influence at work, 

quality of 

leadership,  

team climate 

L2: Work pace, 

emotional 

demands, 

influence at work, 

quality of 

leadership 

L1: Affective 

organisational 

commitment (.11) 

Aggregated 

from 

individual-level 

data (group 

average) 

Contextual 

effects 

9 Cole et al. 

(2009) 

Canadian 

hospital 

employees 

L1: 

Individuals  

(n = 21,784) 

L2: Hospitals 

(k = 65) 

Restricted to 

employees who 

had worked for 

minimum 3 

years in 

hospital. 

Longitudinal 

(annual 

measurements 

for 5 years) 

L1: Demographic 

characteristics 

L2: Workload 

L1: Mental 

disorders, 

musculoskeletal 

disorders 

Obtained from 

management 

information 

Direct effects 



  405 

 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

8 Cole & 

Bedeian 

(2007) 

United States 

Airforce 

personnel 

L1: 

Individuals  

(n = 828) 

L2: Groups  

(k = 27) 

Average of 31 

respondents per 

group 

Cross-

sectional 

L1: Emotional 

exhaustion 

L2: 

Transformational 

leadership 

consensus, 

contingent-reward 

consensus, active 

management by 

exception 

consensus, passive 

management by 

exception 

consensus, laissez-

faire consensus 

L1: Work 

commitment (.05) 

Aggregated 

individual-level 

data (group 

deviation) 

Cross-level 

interactions 

10 Cruz & Pil 

(2011) 

UK employees 

(2004 WERS) 

L1: Team 

members  

(n = 1,708) 

L2: Teams  

(k = 292) 

Average of 6 

respondents per 

team, range 3 to 

16. 

Cross-

sectional 

L1: Job demands, 

job control 

L2: Team decision 

making, team 

leader 

appointment, team 

responsibility, 

team member 

interdependency, 

team-based job 

rotation 

L1: Stress (.11), 

demands, control 

Rated by team 

managers 

Direct effects 

only (inc. 

mediation) 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

11 de Jonge, 

van 

Breukelen, 

Landeweerd, 

& Nijhuis 

(1999) 

Registered 

nurses 

L1: Nurses  

(n = 895) 

L2: Units  

(k = 64) 

Restricted to 

nurses at same 

job level, 

employed for 3 

months or more 

Cross-

sectional 

L1: Job demands, 

job autonomy 

L2: job demands, 

job autonomy 

Emotional 

exhaustion (.07), 

job-related 

anxiety (.01), 

work motivation 

(.05), job 

satisfaction (.09) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects and 

group-level 

interactions 

12 Diefendorff, 

Erickson, 

Grandey, & 

Dahling 

(2011) 

United States 

direct care 

nurses 

L1: Nurses  

(n = 929) 

L2: Units  

(k = 60) 

Restricted to 

nurses in same 

job role. 

Average of 

15.48 nurses per 

unit. 

Cross-

sectional 

L1: Emotional 

display rules, 

positive affect, 

negative affect, 

surface acting, 

deep acting 

L2: Emotional 

display rules (.09) 

L1: Job 

satisfaction (.08), 

burnout (.16), 

surface acting 

(.05), deep acting 

(.02) 

Aggregated 

individual-level 

data (group 

average)  

 

Contextual 

effects and 

cross-level 

interactions 

13 Dollard, 

Osborne, & 

Manning 

(2013) 

Australian 

frontline police 

officers 

L1: Police 

officers  

(n = 247) 

L2: Stations 

(k = 29) 

Excluded 

stations with 

only one 

respondent. 

Average of 9.19 

respondents per 

station, range 2 

to 41.  

Longitudinal 

(14 month 

time lag) 

L1: Time in unit 

L2: Environmental 

demands, 

personnel 

resources 

L1: Distress (.22 

T1, .19 T2), 

morale (.30 T1, 

.17 T2) 

Objective 

measures 

Group-level 

interactions 

14 Grandey, 

Foo, Groth, 

& Goodwin  

(2012) 

Australian 

health care 

providers 

L1: 

Employees  

(n = 359) 

L2: Teams  

(k = 48) 

Average 7.3 

respondents per 

team, range 2 to 

28. 

Cross-

sectional 

L1: Mistreatment 

by patients, 

surface acting 

L2: Mistreatment 

by patients (.30), 

climate of 

authenticity (.34) 

L1: Surface 

acting, emotional 

exhaustion 

Aggregated 

individual-level 

data (group 

average) 

Cross-level 

interactions 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

15 Griffin 

(2010) 

Employees 

from Australia 

and New 

Zealand 

L1: 

Employees  

(n = 34,209) 

L2: 

Organisations 

(k = 179) 

Average 190.65 

respondents per 

organisation. 

Average 

response rate 

65% 

Cross-

sectional 

L1: Incivility 

L2: Incivility 

(.03), interactional 

justice climate 

(.13) 

L1: Intent to 

remain (.09) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effect and cross-

level 

interactions 

16 Griffin 

(2001) 

Two samples: 

1) Australian 

education 

employees 

2) Australian 

hospital 

employees 

Sample 1: 

L1: 

Employees  

(n = 2,672) 

L2: Schools 

(k = 102) 

Sample 2: 

L1: 

Employees  

(n = 460) 

L2: Work 

groups  

(k = 34) 

Sample 1: 

Average of 26.2 

respondents per 

school (SD = 

29.4), schools 

fewer than 3 

respondents 

excluded. 

Sample 2: 

Average of 13.5 

respondents per 

work group, 

range 3 to 39 

(SD = 9.9). 

Cross-

sectional 

L1: Job demands 

L2: Job demands 

(S1: .17, S2: .15) 

L1: Negative 

work affect (S1: 

.06, S2: .07), 

positive work 

affect (S1: .07, 

S2: .01), job 

satisfaction (S1: 

.16, S2: .08) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

17 Griffith 

(2002) 

U.S. army 

soldiers 

Soldiers  

(n = 7,892) 

L2: 

Companies  

(k = 104) 

Average 75.4 

respondents per 

company (SD = 

43.3), range 16 

to 248 

Cross-

sectional 

L1: Time pressure, 

leader task 

support, leader 

emotional support, 

solider task 

support, soldier 

emotional support 

L2: Leader task 

support, leader 

emotional support, 

soldier task 

support, soldier 

emotional support 

L1: Well-being 

(.05), 

identification 

(.11), 

disintegration 

(.09), individual 

combat readiness 

(.01), group 

combat readiness 

(.11) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects and 

cross-level 

interactions 

18 Hammer, 

Saksvik, 

Nytro, 

Torvatn, & 

Bayazit 

(2004) 

Norwegian 

food and 

beverage 

industry 

workers 

L1: 

Employees  

(n = 1,346) 

L2: Firms  

(k = 56) 

Average firm 

response rate 

58%, range 

12%-100% 

Cross-

sectional 

L1: Job demands 

(.12), job control 

(.05), leader 

support (.05), 

coworker support 

(.05), work to 

family conflict 

(.08), family to 

work conflict (.04) 

L2: Social 

relations norms 

(.09), work 

performance 

norms (.10) 

L1: Job stress 

(.13), health 

symptoms (.06) 

Aggregated 

individual-level 

data (group 

average) 

Direct effects, 

cross-level 

interactions, 

group-level 

interactions 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

19 Havig, 

Skogstad, 

Veenstra, & 

Romoren 

(2011) 

Norwegian 

nursing home 

workers 

L1: 

Employees  

(n = 444) 

L2: Wards  

(k = 40) 

Average 11.4 

respondents per 

ward, range 5 to 

19. Response 

rate 71-100% 

per ward. 

Cross-

sectional 

L1: Task 

orientated 

leadership style, 

relationship 

orientated 

leadership style 

L2: Use of teams, 

workload, staff 

stability 

L1: Job 

satisfaction (.12) 

Objective 

measures 

(manager 

ratings) 

Direct effects 

20 Hsieh, Chen, 

Lee, & Kao 

(2012) 

Taiwanese 

police officers 

L1: Police 

officers  

(n = 602) 

L2: Police 

stations  

(k = 54) 

Average 15 

respondents per 

station, range 

10 to 26 

Cross-

sectional 

L1: Motivational 

work 

characteristics, 

self-efficacy 

L2: Social work 

characteristics 

(.09), collective 

efficacy (.12) 

L1: Self efficacy, 

performance 

 

Aggregated 

individual-level 

data (group 

average) 

Direct effects 

and cross-level 

interactions 

21 Jex & Bliese 

(1999) 

U.S. Army 

soldiers 

L1: 

Employees  

(n = 2,273) 

L2: 

Companies  

(k = 36) 

Average 64 

respondents per 

company  

Cross-

sectional 

L1: Work hours 

(.05), work 

overload (.04), 

task significance 

(.02), self-efficacy 

(.01) 

L2: Collective 

efficacy (.06) 

L1: Psychological 

strain (.00), 

physical 

symptoms (.00), 

job satisfaction 

(.02), 

organisational 

commitment (.01) 

Aggregated 

individual-level 

data (group 

average) 

Direct effects 

and cross-level 

interactions 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

22 Korek, Felfe, 

& 

Zaepernick-

Rothe (2010) 

German 

pharmacy 

workers 

L1: 

Employees  

(n = 105) 

L2: 

Pharmacies  

(k = 21) 

Average 7.24 

respondents per 

pharmacy (SD = 

8.92) 

Cross-

sectional 

L1: Meaningful 

task content (.10) 

L2: 

Transformational 

leadership (.44), 

organisational 

climate (.43), 

leaders scope of 

influence  

L1: Affective 

commitment 

(.20), continuance 

commitment 

(.30), normative 

commitment (.06) 

Aggregated 

individual-level 

data (group 

average and 

group 

deviation), 

except leaders 

scope of 

influence 

which was 

leader-rated 

Direct effects 

(including 

mediation) 

23 Kroon, van 

de Voorde, 

& van 

Veldhoven 

(2009) 

Employees 

across range of 

industries 

L1: 

Employees  

(n = 393) 

L2: 

Organisations 

(k = 86) 

Average 5 

respondents per 

organisation 

Cross-

sectional 

L1: Procedural 

justice (.24), job 

demands (.21) 

L2: High 

performance work 

practices 

L1: Emotional 

exhaustion (.11) 

Rating by HR 

manager in 

each 

organisation 

Direct effects 

(inc. mediation)  

24 

 

Levecque, 

Roose, 

Vanroelen, 

& Van 

Rossem  

(2014) 

Belgian car 

assembly 

workers 

L1: Workers 

(n = 1,098) 

L2: Teams  

(k = 97) 

Defined as 

workgroup (64) 

x shift (3) 

Cross-

sectional 

L1: Job demands, 

job control, job 

support, team 

climate 

L2: Team climate 

(.24) 

L1: Psychological 

distress (.16) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effect and cross-

level 

interactions 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

25 Marklund, 

Bolin, & von 

Essen (2008) 

Swedish 

employees 

L1: 

Employees  

(n = 4,306) 

L2: 

Workplaces 

(k = 90) 

Range from 6 to 

655 employees 

per workplace 

Cross-

sectional 

L1: Psychological 

job strain, physical 

job strain 

L2: Functional 

flexibility, 

customer 

adaptation, 

individual 

responsibility, 

group 

responsibility, 

performance 

control, soft 

control systems, 

lack of resources 

L1: General 

health (.01), 

sickness absence 

(.02), mental 

health (.01), 

musculoskeletal 

disorders (.04), 

work ability (.03) 

Objective 

rating by 

managers 

Direct effects, 

cross-level 

moderation 

(with age only) 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

26 Nielson & 

Daniels 

(2012) 

Leaders and 

employees 

from two 

Danish 

organisations 

L1: 

Employees  

(n = 425) 

L2: Groups  

(k = 56) 

Groups ranged 

in size from 4 to 

45 members 

Cross-

sectional 

L1* (differentiated 

scores): 

Transformational 

leadership, 

meaningful work, 

social support, 

cohesion, role 

conflict 

L2: 

Transformational 

leadership (.26), 

meaningful work 

(.04), social 

support (.14), 

cohesion (.14), 

role conflict (.14) 

L1: Intention to 

leave, job 

satisfaction, 

burnout, sleep 

quality, vitality 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects, inc. 

mediation. Note 

that L1 scores 

are 

‘differentiated’ 

by subtracting 

the leader’s 

score from each 

group members 

score i.e., 

centered on 

leader’s score 

27 Rennesund 

& Saksvik 

(2010) 

Norwegian 

food and 

beverage 

industry 

workers 

L1: 

Employees  

(n = 924) 

L2: Firms  

(k = 45) 

Firms with less 

than 3 

respondents 

excluded. 

Average 21 

respondents per 

firm, range 4 to 

185. Average 

firm response 

rate 59.4%, 

range 17.7 to 

100% 

Cross-

sectional 

L1: Demands 

(.05), control (.08), 

social support 

(.05), self-efficacy 

(.08), 

overcommitment 

(.06) 

L2: Performance 

norms (.14), 

organisational 

efficacy (.12) 

L1: Work-related 

stress (.07) 

Aggregated 

individual-level 

data (group 

average) 

Direct effects 

and cross-level 

interactions 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

28 Roelen, 

Weites, 

Koopmans, 

van der 

Klink, & 

Groothoff 

(2008) 

Insurance 

company 

employees 

L1: 

Employees  

(n = 244) 

L2: 

Departments 

(k = 4) 

Range 51 to 172 

employees per 

department 

Cross-

sectional 

L1: Psychological 

demands, control 

over work, co-

worker support, 

supervisor support 

L2: Number of 

employees, job 

demands, job 

control, job 

support, 

psychological 

distress 

L1: Sickness 

absence 

Objective 

rating by 

supervisor and 

representative 

group of 

employees 

from 

department 

Direct effects  

29 Sanders, 

Geurts, & 

van 

Riemsdijk 

(2011) 

Eastern 

European 

supermarket 

workers (3 

countries) 

L1: 

Employees  

(n = 5,695) 

L2: 

Supermarkets 

(k = 345) 

Supermarkets 

with less than 3 

respondents 

excluded. 

Managerial 

employees 

excluded. 

Average 16.54 

to 49.55 

respondents per 

supermarket. 

Cross-

sectional 

L1: Leaders’ 

attention 

L2: Size of 

supermarket; 

leadership climate 

strength 

L1: Affective 

commitment to 

supermarket 

(.11), affective 

commitment to 

colleagues (.07) 

Aggregated 

individual-level 

data (deviation 

index) 

Direct effects 

and cross-level 

interactions 

30 Schyns, van 

Veldhoven, 

& Wood 

(2009) 

UK employees 

(representative 

sample 20,000 

employees 

from 2,000 

workplaces) 

L1: 

Employees  

(n = 19,993) 

L2: 

Workplaces 

(k = 1,593) 

Average 15.46 

respondents per 

workplace, 

range 1 to 25 

(SD = 5.36). 

Cross-

sectional 

L1: Relative 

supportive 

leadership climate 

L2: Supportive 

leadership climate 

(.18) 

L1: Job 

satisfaction 

Aggregated 

individual-level 

data (group 

average and 

group 

deviation) 

Contextual 

effect, direct 

effect and 

group-level 

interaction  
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

31 Schyns & 

Van 

Veldhoven 

(2010) 

Netherlands 

general 

working 

population 

(605 

organisations) 

L1: 

Employees  

(n = 16,299) 

L2: Groups  

(k = 1,826) 

Groups with 

less than 5 or 

more than 15 

respondents 

excluded. 

Average 8.9 

respondents per 

group. 

Cross-

sectional 

L1: Atmosphere 

and support, 

participation 

L2: Atmosphere 

and support (.12), 

participation (.15) 

L1: 

Organisational 

commitment (.10) 

Aggregated 

individual-level 

data (group 

average and 

group 

deviation) 

Contextual and 

direct effects 

32 Silla & 

Gamero 

(2014) 

Spanish road 

transport sector 

employees 

L1: Drivers 

(n = 367) 

L2: 

Organisations 

(k = 34) 

Average of 25 

to 50 

individuals per 

organisation 

Cross-

sectional 

L1: Individual 

perception of time 

pressure 

L2: Time pressure 

L1: Job 

satisfaction (.15), 

self-reported 

health (.08), 

sickness absence 

(.08) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effect, inc. 

mediation  

33 Sora, 

Caballer, 

Peiró, Silla, 

& Gracia 

(2010) 

Spanish 

employees 

from 47 

organisations 

L1: 

Employees  

(n = 597) 

L2: 

Organisations 

(k = 29) 

Organisations 

with rwg values 

below .70 or 

AD values 

lower than .83 

excluded.  

Cross-

sectional 

L1: Organisational 

justice, job 

insecurity 

L2: Organisational 

justice climate 

(.27) 

L1: Job 

satisfaction (.14), 

anxiety/ 

calm (.11), 

depression/ 

enthusiasm (.06), 

intention to quit 

(.10) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects and 

cross-level 

interaction  
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

34 Sora, De 

Cuyper, 

Caballer, 

Peiro, & De 

Witte (2013) 

Spanish 

employees 

from 20 

organisations 

L1: 

Employees  

(n = 428) 

L2: 

Organisations 

(k = 20) 

Average 21.4 

respondents per 

organisation, 

range 9 to 48 

(SD = 9.83). 

Average 

response rate 

82.76%, range 

22.5 to 100% 

Cross-

sectional 

L1: Job insecurity 

(.06) 

L2: Job insecurity 

climate, climate 

strength 

L1: Job 

satisfaction (.12), 

organisational 

commitment 

(.13), work 

involvement 

(.03), 

organisational 

trust (.10) 

Aggregated 

individual-level 

data (group 

average and 

group 

deviation) 

Direct effects 

and group-level 

interactions  

35 Thomas, 

Bliese, & Jex 

(2005) 

U.S. Army 

soldiers 

L1: Soldiers 

(n = 1,440) 

L2: Units  

(k = 31) 

Average 77.52 

respondents per 

unit. Sample 

restricted to 

respondents 

from lower four 

ranks. 

Cross-

sectional 

L1: Interpersonal 

conflict 

L2: First-line 

supervisor support, 

midlevel 

supervisor support 

L1: Continuance 

commitment, 

affective 

commitment 

Aggregated 

individual-level 

data (group 

average) 

Cross-level 

interactions 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

36 Tucker, 

Sinclair & 

Thomas 

(2005) 

U.S. Army 

soldiers 

L1: Soldiers 

(n = 1,245) 

L2: Platoons 

(k = 92) 

Excluded 

platoons with 

less than 5 

respondents. 

Average 14.35 

respondents per 

platoon, range 5 

to 81 

Cross-

sectional 

L1: Hours worked, 

quantitative 

workload, 

predictability, 

work family 

conflict, 

interpersonal 

conflict 

L2: Hours worked 

(.11), quantitative 

workload (.06), 

predictability 

(.09), work family 

conflict (.05), 

interpersonal 

conflict (.09) 

L1: Physical 

fitness (.04), 

morale (.02), 

collective 

efficacy (.08), 

affective 

commitment 

(.02), turnover 

intentions (.00), 

job engagement 

(.03), depression 

(.02), global well-

being (.00), job 

satisfaction (.04) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects and 

cross-level 

interactions 

37 Tucker, 

Jimmieson, 

& Oei (2013) 

Australian 

employees 

from 16 

organisations 

L1: 

Employees  

(n = 544) 

L2: 

Workgroups 

(k = 23) 

Average of 23.7 

respondents per 

workgroup, 

range 2 to 96 

(SD = 22.3) 

Cross-

sectional 

L1: Job demands, 

control 

L2: Collective 

efficacy (.10) 

L1: Anxiety (.14), 

job satisfaction 

(.08) 

Aggregated 

individual-level 

data (group 

average) 

Cross-level 

interactions, inc. 

3-way 

interactions  

38 Tuckey, 

Bakker, & 

Dollard 

(2012) 

South 

Australian 

Country Fire 

Service 

volunteer 

firefighters 

L1: 

Volunteer 

firefighters  

(n = 540) 

L2: Brigades 

(k = 68)  

Range 2 to 17 

respondents per 

brigade. 

Brigade 

response rate 

43% 

Cross-

sectional 

L1: Cognitive 

demands, 

cognitive 

resources 

L2: Empowering 

leadership 

L1: Work 

engagement (.15) 

Objective 

rating by 

brigade 

captains 

Direct effects 

(inc. mediation) 

and cross-level 

interaction 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

39 Tummers, 

van Merode, 

Landeweerd, 

& Candel 

(2003) 

Netherlands 

nurses from 15 

hospitals 

L1: Nurses  

(n = 1,111) 

L2: Units  

(k = 95) 

 

Nurses with less 

than 3 months 

tenure excluded.  

Cross-

sectional 

L1: Workload 

(.06), social 

support (.01), 

autonomy (.02), 

decision authority, 

uncertainty, 

complexity 

L2: Autonomy, 

social support, 

workload,  

environmental 

uncertainty, 

complexity, 

decision authority 

L1: Emotional 

exhaustion (.02), 

intrinsic work 

motivation (.00) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects 

40 van Emmerik 

(2008) 

Dutch 

secondary 

school teachers 

L1: Teachers 

(n = 480) 

L2: Teams  

(k = 64) 

Teams with less 

than 4 

respondents 

excluded. 

Cross-

sectional 

L1: Informal 

mentoring 

L2: Perceived 

support, support 

from informal 

networks, team 

orientation 

L1: Individual job 

performance, 

perception of 

team performance 

Aggregated 

individual-level 

data (group 

average) 

Direct effects 

and cross-level 

interactions 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

41 van Mierlo, 

Rutte, 

Vermunt, 

Kompier, & 

Doorewaard 

(2007) 

Netherlands 

domestic care 

and nursing 

home 

employees (5 

organisations)  

L1: 

Employees  

(n = 733) 

L2: Teams  

(k = 76) 

Teams with 

only 1 

respondent 

excluded. 

Teams with 

high missing 

values 

excluded. 

Average 9.64 

respondents per 

team (SD = 

5.12) 

Cross-

sectional 

L1: Demands, 

autonomy, variety 

L2: Team 

autonomy (.13) 

L1: Emotional 

exhaustion, active 

learning 

Aggregated 

individual-level 

data (group 

average) 

Direct effects 

(including 

mediation) 

42 Van 

Veldhoven, 

de Jonge, 

Broersen, 

Kompier, & 

Meijman 

(2002) 

Netherlands 

employees (36 

organisations) 

L1: 

Employees  

(n = 2,565) 

L2: 

Departments 

(k = 188) 

L3: 

Organisations 

(k = 36) 

Average 13.46 

respondents per 

department. 

Average of 5.22 

departments per 

organisation. 

Cross-

sectional 

L1: Psychological 

demands, job 

variety, job 

control, social 

support 

L2: Psychological 

demands, job 

variety, job 

control, social 

support 

L3: Psychological 

demands, job 

variety, job 

control, social 

support 

L1: Strain (.L2: 

004; L3: .08), 

well-being (L2: 

.06; L3: .05) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects 
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

43 Van Vianen, 

De Pater, 

Bechtoldt, & 

Evers (2011) 

Netherlands 

working 

population, 

variety of 

industries 

L1: 

Individuals  

(n = 419)  

L2: Work 

units (k = 48) 

Average 8.7 

respondents per 

unit, range 3 to 

32. Unit 

response rate 

45-82% 

Cross-

sectional 

L1: Reward, 

innovation, 

cooperation 

L2: Reward (.39), 

innovation (.25), 

cooperation (.38) 

L1: Commitment Aggregated 

individual-level 

data (group 

average and 

group 

deviation) 

Contextual 

effects, cross-

level 

interactions, and 

group-level 

interactions 

44 Van Yperen 

& Snijders 

(2000) 

Employees of 

Netherlands 

national bank 

L1: 

Employees  

(n = 260) 

L2: Groups  

(k = 31) 

Heterogeneous 

groups 

excluded. 

Range 4 to 15 

respondents per 

group. 

Cross-

sectional 

L1: Job demands, 

job control, self-

efficacy 

L2: Job demands 

(.24), job control 

(.37), self-efficacy 

(.06)  

Psychological 

health symptoms 

(.06), number of 

sick days (.13) 

Aggregated 

individual-level 

data (group 

average) 

Contextual 

effects, group-

level 

interactions, and 

cross-level 

interactions * 

L1 predictors 

measured as 

deviation from 

group average 

45 Wallace, 

Edwards, 

Arnold, 

Frazier, & 

Finch (2009) 

Louisiana 

Office of 

Motor 

Vehicles 

employees 

L1: 

Employees  

(n = 215) 

L2: Offices  

(k = 61) 

Average 3.58 

respondents per 

office, 84% 

response rate at 

office level 

Cross-

sectional 

L1: Challenge 

stressors, 

hindrance stressors 

L2: Organisational 

support (.12) 

L1: Task 

performance, 

citizenship 

performance, 

customer service 

performance 

Aggregated 

individual-level 

data (group 

average) 

Cross-level 

interactions  
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 Study Population Levels 

(with n and k 

used in 

analyses) 

Group (L2) 

properties 

Design Predictors (with 

ICC(1) values 

when stated) 

Outcomes (with 

ICC(1) values 

when stated) 

Measurement 

of L2 

variable/s 

Hypothesised 

L2 effects 

46 Walsh, 

Matthews, 

Tuller, Parks, 

& McDonald 

(2010) 

U.S. army 

personnel 

L1: 

Individuals  

(n = 1,394) 

L2: Units  

(k = 66) 

Deployed 

personnel 

excluded. Units 

with less than 3 

respondents 

excluded. 

Average 21.12 

respondents per 

unit 

Cross-

sectional 

L1: EEO climate 

L2: EEO climate 

(composite of 

racist behaviour 

(.11), race 

discrimination 

(.05), age 

discrimination 

(.03), religious 

discrimination 

(.03), disability 

discrimination 

(.06)), cohesion 

(.09) 

L1: Job 

satisfaction (.09), 

job stress (.10) 

Aggregated 

individual-level 

data (group 

average) *used 

ML-SEM 

Contextual 

effects and 

direct effects 

(inc. mediation) 
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APPENDIX B: 

Healthy Workplaces Project Publications 

 

At the time of submitting this thesis for examination, the following journal 

articles had been accepted for publication using data from the Healthy Workplaces 

Project: 

 

Biggs, A., Brough, P., & Barbour, J. P. (in press). Exposure to extraorganizational 

stressors: Impact on mental health and organizational perceptions for police 

officers. International Journal of Stress Management. 

Biggs, A., Brough, P., & Barbour, J. P. (in press). The longitudinal prediction of 

supportive work resources and work engagement: Testing alternative models 

of causality. Work & Stress. 

Biggs, A., Brough, P., & Barbour, J. P. (2014). Enhancing work-related attitudes and 

work engagement: A quasi-experimental study of the impact of an 

organizational intervention. International Journal of Stress Management, 21, 

43-68. doi: 10.1037/a0034508 

Biggs, A., Brough, P., & Barbour, J. P. (2014). Strategic alignment with 

organizational priorities and work engagement: A multi-wave analysis. 

Journal of Organizational Behavior, 35, 301-317. doi: 10.1002/job.1866 
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APPENDIX D: 

Additional Statistical Analyses 

 

Analysis Approach 

CFA model evaluation.  For evaluation of individual-level CFAs, the 

significance of model chi-square was first reported and evaluated. Unfortunately, 

model chi-square is usually significant in samples over 250 (Heene, Hilbert, Draxler, 

Ziegler, & Buhner, 2011) therefore, reference to approximate fit indexes is also 

necessary. For overall model evaluations, the following approximate fit indexes were 

reported and evaluated: the comparative fit index (CFI), Tucker-Lewis index (TLI), 

root mean square error of approximation (RMSEA), and standardised root mean 

square residual (SRMR). Debate surrounds what values of these indexes indicate 

acceptable fit. The most cited source, Hu and Bentler (1999), proposed that cut-off 

values of >.95 for CFI and TLI, <.08 for SRMR and <.06 for RMSEA are needed 

before a model could be said to have “relatively good fit”. However, overreliance on 

these cut-off values has been questioned following emerging evidence that fit indices 

vary systematically with sample size, model complexity, and factor loadings (e.g., 

Chen, Curran, Bollen, Kirby, & Paxton, 2008; Fan & Sivo, 2005, 2007; Heene et al., 

2011; Kenny & McCoach, 2003; Marsh, Hau, & Wen, 2004; Sivo, Fan, Witta, & 

Willse, 2006; Yuan, 2005). Sivo et al. (2006), for example, found that optimal fit 

index values varied with sample size and model complexity. For a sample size similar 

to that of the present study (n = 2,500), Sivo et al. found that the following cut-off 

values resulted in the best rejection rates for mis-specified models: CFI >.98 (simple 

models) or >.94 (complex models); TLI > .98 (simple models) or >.93 (complex 

models); SRMR <.16 (simple models) or <.08 (complex models); and RMSEA <.04 

(simple models) or <.07 (complex models). These revised values were used for 

evaluating model fit.  

CFA model comparisons.  For comparisons of nested (hierarchical) models, 

scaled chi-square difference testing was used. As use of the MLR estimator produces 

a corrected chi-square value, comparison of nested models was undertaken using the 

formula specified on the Mplus website in order to determine the significance of 

differences between nested models. In addition, changes in each model’s fit statistics 

(i.e., values of CFI, TLI, SRMR, RMSEA) were examined (Kline, 2011).  
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Longitudinal measurement invariance.  Testing for measurement invariance 

across time was conducted following the steps and procedures outlined by Byrne 

(2012), Little and colleagues (Little, Preacher, Selig, & Card, 2007), and Vandenberg 

and Lance (2000). A series of nested models was specified, and the fit of these models 

was compared. First an unconstrained model was specified. This is sometimes also 

referred to as configural invariance. In this model, the errors of corresponding items 

over time were specified to correlate. Next, metric invariance was tested by 

constraining the factor loadings of items to be equal over time. Finally, though only 

configural and metric invariance are necessary for the purposes of the present study 

(Lang, Bliese, Lang, & Adler, 2011), scalar invariance was also assessed by 

constraining the intercepts of items to be equal over time. For constructs with higher-

order structures, that is psychological distress, neuroticism, job control, and job 

demands, invariance testing was conducted following the recommendations of Chen, 

Sousa, and West (2005).  

Invariance is typically assessed using the significance of change in chi-square 

between nested models during model comparison. If the change in chi-square is 

nonsignificant, then the models are deemed to be invariant. However evidence 

suggests that change in chi-square is sensitive to sample size, and may produce a 

significant finding in large samples even when invariance holds (Little et al., 2007). 

Following the recommendations of Meade, Johnson, and Braddy (2008), change in 

CFI was instead used to examine invariance. Specifically, nested models where ∆CFI 

≤ .002 were deemed to be invariant. This is far more stringent than the ∆CFI ≤ .01 

criterion previously employed in the literature (Chen, 2007; Cheung & Rensvold, 

2002). Although some authors also previously recommended examining change in 

RMSEA, more recent evidence suggests this index is unreliable and should not be 

used (Meade et al., 2008). 

 

Initial Individual-Level Confirmatory Factor Analyses 

A series of alternative factor structures were specified and tested a priori for 

the measures with known multidimensional structures, namely job control, job 

demands, neuroticism, psychological distress, and job-related well-being.  

Job control and job demands.  The job control and job demands measure 

(Wall et al., 1995) consists of four subscales: timing control, method control, 

monitoring demands, and problem-solving demands. Although the original measure 
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has a four-factor structure, published studies have generally combined the separate 

scales into higher-order job control and job demands measures, rather than analysing 

and interpreting the component subscales (e.g., Parker & Sprigg, 1999; Totterdell et 

al., 2006; Van Yperen & Snijders, 2000). A two-factor structure was compared with a 

four-factor structures to determine the better fit in the present sample. The results are 

summarised in Table D.1. Although the four-factor structure provided improved 

statistical fit, inspection of diagnostic information indicated that the two job control 

subscales were very highly correlated (r = .85), as were the two job demands 

subscales (r = .83). These are higher correlations than found in published studies that 

have treated the subscales as separate measures, where correlations have ranged from 

.50 to .59 for the job demands scales and .59 to .74 for the job control scales (e.g., 

Holman, 2002; Jackson, 2004; Sprigg & Jackson, 2006). As such, the subscales were 

treated as factors of higher-order job control and job demands respectively. 

 

Table D.1 

Model Fit Indices for Alternative Factor Structures of Job Control and Job Demands 

Model YB-χ2 df p CFI TLI RMSEA 

 

SRMR 

Model 1. 19-items, 2-factor model 

(1 control factor, 1 demands factor) 

3190.26 151 <.001 .86 .84 .10  .06 

Model 2. 19-items, 4 factors (2 

control factors, 2 demands factors) 

1998.86 146 <.001 .91 .90 .08  .06 

Comparison M2 vs. M1 

(ΔYB-χ2) 

699.19 5 <.001     

Note. YB-χ2 = Yuan-Bentler chi-square. CFI = comparative fit index. TLI = Tucker-Lewis index. 

RMSEA = root mean square error of approximation. SRMR = standardised root mean square 

residual.  

 

Neuroticism.  The unidimensionality of the neuroticism scale (Eysenck et al., 

1985) has been questioned, with alternative two- and three-factor structures specified 

(e.g., Francis, 1993; Mor et al., 2008; Roger & Morris, 1991). Mor et al. (2008) found 

a three-factor structure performed better than the alternative two-factor structures 

proposed by Roger and Morris (1991) and Francis (1993). The original factor 

structure was compared with two alternative structures to determine the best fit in the 

present sample. The results are summarised in Table D.2. Overall, the three-factor 

structure proposed by Mor et al. provided the best fit in the current sample. However, 
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as the component factors were not of specific conceptual interest in the present 

research, they were treated as factors of the higher-order neuroticism measure. 

 

Table D.2 

Model Fit Indices for Alternative Factor Structures of Neuroticism Measure 

Model YB-χ2 df p CFI TLI RMSEA 

 

SRMR 

Model 1. 12-items, 1-factor 1771.02 54 <.001 .80 .75 .12 .08 

Model 2. Francis (1993) 12 

items, 2-factors 

1720.12 53 <.001 .81 .76 .12 .07 

Comparison M2 vs. M1 

(ΔYB-χ2) 

42.51 1 <.001     

Model 3. Mor et al. (2008) 12 

items, 3-factors 

659.73 51 <.001 .93 .91 .07 .05 

Comparison M3 vs. M2 

(ΔYB-χ2) 

736.02 2 <.001     

Note. YB-χ2 = Yuan-Bentler chi-square. CFI = comparative fit index. TLI = Tucker-Lewis index. 

RMSEA = root mean square error of approximation. SRMR = standardised root mean square 

residual. 

 

Psychological distress.  The unidimensionality of the GHQ-12 has been 

questioned, with numerous studies proposing, testing and comparing alternative factor 

structures (e.g., Campbell & Knowles, 2007; Mäkikangas et al., 2006; Shevlin & 

Adamson, 2005). Comparisons of these alternative factor structures most consistently 

support Graetz’s (1991) three-factor model as the best fitting structure (Campbell & 

Knowles, 2007; Gao et al., 2004; Shevlin & Adamson, 2005). Two factor structures 

were specified a priori and compared against the original 12-item unidimensional 

measure. The results from these analyses are presented in Table D.3. Both alternative 

models demonstrated significantly better fit than the original 12-item unidimensional 

model (model 1). Graetz’s (1991) three-factor model demonstrated significantly better 

fit than Andrich and Van Schoubroeck’s (1989) two-factor model. However, as the 

component factors were not of specific conceptual interest, they were treated as 

factors of the higher-order psychological distress measure in the current research.  
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Table D.3 

Model Fit Indices of Alternative Factor Structures of Psychological Distress Measure 

Model YB-χ2 df p CFI TLI RMSEA 

 

SRMR 

Model 1. Original 12-item, 1 factor model 1255.26 54 <.001 .89 .87 .09 .05 

Model 2. Andrich & Van Schoubroeck 

(1989) 12-item 2-factor model 

874.20 53 <.001 .93 .91 .08 .04 

Comparison M2 vs. M1 (ΔYB-

χ2) 

145.44 1 <.001     

Model 3. Graetz (1991) 12-item 3-factor 

model  

580.55 51 <.001 .95 .94 .06 .03 

Comparison M3 vs. M2 (ΔYB-

χ2) 

213.11 2 <.001     

Note. YB-χ2 = Yuan-Bentler chi-square. CFI = comparative fit index. TLI = Tucker-Lewis index. 

RMSEA = root mean square error of approximation. SRMR = standardised root mean square 

residual. 

 

Job-related well-being.  Two alternative factor structures were specified a 

priori based on the literature and compared with a unidimensional scale. The results 

from these analyses are presented in Table D.4. The four-factor structure proposed by 

Mäkikangas, Feldt, and Kinnunen (2007) was found to provide the best fit. Recent 

studies indicated that the four job well-being factors have different trajectories over 

time, and thus are most appropriately analysed as separate measures (Mäkikangas, 

Hyvönen, et al., 2011). The four job-related well-being factors (depression, 

enthusiasm, anxiety, contentment) were therefore retained as four three-item measures 

and represented as distinct constructs in all subsequent analyses.  

 

Table D.4 

Model Fit Indices of Alternative Factor Structures of Job-Related Well-Being 

Measure 

Model YB-χ2 df p CFI TLI RMSEA  SRMR 

Model 1. 12-item, 1 factor model 7600.10 54 <.001 .47 .35 .28 .13 

Model 2. 12-item, 2-factor model (Warr, 

1990) 

6119.25 53 <.001 .67 .58 .23 .16 

Comparison M2 vs. M1 (ΔYB-

χ2) 

112.27 1 <.001     

Model 3. 12-item, 4-factor model 

(Mäkikangas et al., 2007) 

472.16 48 <.001 .98 .97 .06 .03 

Comparison M3 vs. M2 (ΔYB-

χ2) 

3264.14 5 <.001     

Note. YB-χ2 = Yuan-Bentler chi-square. CFI = comparative fit index. TLI = Tucker-Lewis index. 

RMSEA = root mean square error of approximation. SRMR = standardised root mean square 

residual. 
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Individual-Level Measurement Model  

Having determined the best fit of the individual measures, a full individual-

level measurement model was specified. The fit of this model is presented in Table 

D.5 as Model 1. The proposed 14-factor structure of the measurement model 

demonstrated an acceptable fit to the data, with values above the recommended 

thresholds on all fit indices. As recommended by Kline (2011), other diagnostic 

information regarding the measurement model was also assessed. This indicated 

several problem items. These items were individually deleted, and the respecified 

models compared, as illustrated in Table D.5. First, one item from the organisational 

support measure (reverse-scored) demonstrated a very low factor loading (.19) and R2 

(.04), well below the recommended values of .70 and .50 (Kline, 2011). Deletion of 

this item (Model 2) did not significantly improve the fit of the model. Further 

inspection revealed that the two reverse-scored cohesion items also demonstrated low 

factor loadings (.40 and .50 respectively) and low R2 values (.16 and .25 respectively). 

These items were also deleted (Model 3 and Model 4) and this resulted in significant 

improvement in model fit. One of the leadership support items cross-loaded on the 

organisational support scale. This item was deleted (Model 5), again producing 

significant improvement in the fit of the model. Finally, inspection of the modification 

indices indicated high redundancy among the emotional dissonance items. One item 

was deleted (Model 6), which significantly improved the fit of the model. Model 6 

contained no poorly loading or cross-loading items. 
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Table D.5 

Model Fit Information for Individual-Level Measurement Models 

Model YB-χ2 df p CFI TLI SRMR RMSEA 

Model 1: initial model 5213.82 1234 <.001 .95 .94 .04 .04 

Model 2: M1 plus one reverse-

scored organisational support item 

deleted 5146.47 1183 <.001 .95 .94 .04 .04 

Comparison M2 vs. M1 

(ΔYB-χ2) 63.21 51 .12     

Model 3: M2 plus one reverse-

scored cohesion item deleted (1) 4689.99 1133 <.001 .95 .95 .03 .04 

Comparison M3 vs. M2 

(ΔYB-χ2) 435.00 50 <.001     

Model 4: M3 plus one reverse-

scored cohesion item deleted (2) 4562.53 1084 <.001 .95 .95 .03 .04 

Comparison M4 vs. M3 

(ΔYB-χ2) 131.61 49 <.001     

Model 5: M4 plus one leadership 

support item deleted 4388.64 1036 <.001 .95 .95 .03 .04 

Comparison M5 vs. M4 

(ΔYB-χ2) 166.87 48 <.001     

Model 6: M5 plus one emotional 

dissonance item deleted 3497.23 989 <.001 .96 .96 .03 .04 

Comparison M6 vs. M5 

(ΔYB-χ2) 832.16 47 <.001     

Note. YB-χ2 = Yuan-Bentler chi-square. CFI = comparative fit index; TLI = Tucker-Lewis index; 

SRMR = standardised root mean square residual; RMSEA = root mean square error of 

approximation. 

 

Inspection of factor correlations indicated a relatively high correlation 

between organisational support and leadership support (.78). An alternative 13-factor 

measurement model was specified in which the items intended to measure 

organisational support and leadership support loaded onto a single “support” factor. 

The fit of this alternative model (Model 7) was also acceptable, YB-χ2 (1002) = 

3933.98, p < .001, CFI = .96, TLI = .95, SRMR = .03, RMSEA = .04. However, direct 

comparison of Models 6 and 7 indicated that the original 14-factor model with two 

distinct support factors demonstrated significantly better fit, YB-χ2
D (13) = 423.84, p 

< .001. Thus, model 6 was retained. High factor correlations were also found between 

job depression and job anxiety (.72) and job enthusiasm and job contentment (.81). 

However, as reported, prior examination of this scale via a separate CFA had 

identified that the four-factor structure of the well-being measure provided the best fit, 

and so these modifications were not conducted.  
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Inspection of standardised residuals indicated very few with values greater 

than .10. Inspection of those values indicated no specific pattern. Inspection of 

modification indices suggested several possible modifications to the measurement 

model. For example, modification indices indicated that the fit of the measurement 

model could be improved by allowing some of the items in the job enthusiasm and job 

contentment scales to cross-load. In addition, modification indices suggested that the 

fit of the model could be improved by allowing errors of some items within the 

workgroup cohesion, job contentment, job enthusiasm, and job demands measures to 

covary. However, following the specific recommendations of Byrne (2012) with 

regard to a parsimonious approach to conducting model modifications, as the fit of the 

model was adequate without including these error covariances, none of these 

additional modifications were made.  

Based on results described above, the 14-factor measurement model (model 6) 

was retained. Values of the standardised factor loadings for indicators were all at or 

above the recommended value of .70 (Kline, 2011), except for two items in the 

organisational support scale which each had loadings of .65. Estimates of the squared 

correlations (R2smc) for each item were all above the recommended minimum value 

of .50 (Kline, 2011), except for two items in the organisational support scale (.43 and 

.42 respectively) and one item in the leadership support scale (.49). All latent factor 

covariances were statistically significant, with the exception of those between job 

demands and cohesion, job demands and job enthusiasm, job demands and job 

control, and emotional dissonance and work performance. Estimated latent 

correlations ranged from -.60 to .79. Apart from the aforementioned strong correlation 

between organisational support and leadership support (.79), the strongest of these 

latent correlations were between the job-related well-being measures (correlations 

ranged in magnitude from .47 to .81), and between the related constructs of 

psychological distress, job depression, job anxiety, and neuroticism (correlations 

ranged from .51 to .73). 

 

Measurement Invariance   

Results of tests of measurement invariance are summarized in Table D.6. All 

constructs with the exception of leadership support, displayed full metric invariance 

using the criteria specified by Meade, Johnson, and Braddy (2008). Leadership 

support demonstrated only partial metric invariance using the ∆CFI ≤ .002 criterion 
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specified by Meade et al.. However, using less restrictive criterion commonly cited in 

the published literature (i.e., ∆CFI ≤ .01, Chen, 2007; Cheung & Rensvold, 2002) this 

would have been acceptable. Therefore, on the basis of the item-level invariance 

testing presented here, metric invariance was demonstrated on all study variables. 

Though only configural and metric invariance are necessary for testing the present 

hypotheses, it is worth noting that all other constructs demonstrated either full or 

partial scalar invariance.  

 

Table D.6 

Measurement Invariance Analyses: Constructs at Item Level 

Construct YB-χ2 CF df p CFI Model 

comparison 

∆CFI 

Job control        

M1.  1165.25 1.347 155 .000 .919   

M2.  1191.35 1.330 163 .000 .918 M2 vs. M1 .001 

M3.  1195.22 1.327 164 .000 .917 M3 vs. M2 .001 

Job demands        

M1.  771.76 1.168 121 .000 .925   

M2.  791.29 1.160 128 .000 .924 M2 vs. M1 .001 

M3.  793.45 1.157 129 .000 .924 M3 vs. M2 .000 

Emotional dissonance       

M1.  120.78 1.348 15 .000 .973   

M2.  131.09 1.287 18 .000 .972 M2 vs. M1 .001 

M3.  139.70 1.245 21 .000 .970 M3 vs. M2 .002 

Organisational support       

M1.  24.71 1.148 15 .054 .997   

M2.  32.75 1.106 18 .018 .995 M2 vs. M1 .002 

M3.  41.05 1.090 21 .006 .993 M3 vs. M2 .002 

Leadership support       

M1.  54.21 1.072 5 .000 .977   

M2.  66.02 1.025 7 .000 .972 M2 vs. M1 .005 

M3.  60.19 1.038 6 .000 .975 M3 vs. M2 .002 

Cohesion        

M1.  263.39 1.413 47 .000 .964   

M2.  279.24 1.415 52 .000 .962 M2 vs. M1 .002 

M3.  290.71 1.378 57 .000 .961 M3 vs. M2 .001 

Neuroticism       

M1.  1110.17 1.194 233 .000 .923   

M2.  1119.81 1.197 242 .000 .923 M2 vs. M1 .000 

M3.  1123.10 1.194 244 .000 .923 M3 vs. M2 .000 

Psychological distress       

M1.  758.39 1.280 233 .000 .949   

M2.  762.16 1.287 242 .000 .950 M2 vs. M1 .000 
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M3.  765.02 1.286 244 .000 .950 M3 vs. M2 .000 

Job-related well-being       

M1.  679.26 1.117 212 .000 .977   

M2.  688.13 1.112 220 .000 .977 M2 vs. M1 .000 

M3.  700.42 1.109 228 .000 .977 M3 vs. M2 .000 

Turnover intentions       

M1.  19.75 1.145 5 .001 .995   

M2.  25.04 1.066 7 .001 .994 M2 vs. M1 .001 

M3.  37.16 1.048 9 .000 .991 M3 vs. M2 .003 

Work performance       

M1.  2.73 2.031 1 .099 .998   

M2.  5.01 1.494 2 .082 .996 M2 vs. M1 .002 

M3.  5.80 1.301 3 .122 .997 M3 vs. M2 .000 

Note. YB-χ2 = Yuan-Bentler chi-square. M1 = Model 1: No invariance. M2 = Model 2: Full factor 

loading invariance. M3 = Model 3: Full factor loading and intercept invariance. CF = Correction 

factor, based on MLR estimator. CFI = Comparative fit index. 

 

 

Multilevel Confirmatory Factor Analysis   

A multilevel confirmatory factor analysis (ML-CFA) was conducted to 

examine the fit of each measure across levels of analysis. Because it was outside the 

scope of the current research to examine whether the factor structure of group-level 

measures differed from that of the individual-level measures, factor loadings were 

specified to be invariant across both levels (i.e., cross-level invariance; Lüdtke et al., 

2011). The fit of each measure was acceptable (see Table D.7). The value of 

SRMR(B) for leadership support was slightly higher than expected, however 

inspection of other diagnostic information about the model did not reveal any 

adjustments to be made. 
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Table D.7 

Model Fit Information for Multilevel Confirmatory Factor Analyses 

Measure YB- χ2 df p CFI TLI SRMR(W) SRMR(B) RMSEA 

Job control a 111.02 8 <.001 .98 .97 .01 .09 .09 

Job demands 186.76 7 <.001 .95 .91 .03 .08 .14 

Emotional 

dissonance 

 

93.67 

 

7 

 

<.001 

 

.97 

 

.94 

 

.02 

 

.02 

 

.12 

Organisational 

support 

 

17.27 

 

7 

 

.02 

 

.99 

 

.99 

 

.01 

 

.07 

 

.04 

Leadership 

support 

 

14.83 

 

2 

 

<.001 

 

.99 

 

.96 

 

.01 

 

.15 

 

.08 

Cohesion 366.43 23 <.001 .95 .93 .03 .04 .09 

Neuroticism 1.65 2 .22 1.00 1.00 .002 .03 .02 

Note. YB-χ2 = Yuan-Bentler chi-square. CFI = comparative fit index. TLI = Tucker-Lewis index. 

SRMR = standard root mean square residual, “W” denotes within-level value, “B” denotes between-

level value. RMSEA = root mean square error of approximation. 
a The residual variance of one item parcel was negative and so fixed to zero. 

 

Multilevel Measurement Model   

A full measurement model was progressively specified. As in the individual 

ML-CFAs, factor loadings were constrained to be equal at within and between levels. 

First, job control and then job demands measures were added. Convergence problems 

were experienced adding emotional dissonance to the model. Inspection revealed the 

residual variance of one job control parcel was negative. The residual variance of this 

parcel was fixed to zero, however the model still did not converge. Following 

recommendations by Muthén and Muthén (1998-2012), the number of model 

iterations was increased. This resolved the convergence problems. Organisational 

support was then added to the model and again convergence problems were 

experienced. Inspection revealed the residual variance of one of the job demands 

parcels was negative. This residual variance was fixed to zero and the model then 

successfully converged. Leadership support, neuroticism and cohesion were then 

progressively added to the model without further convergence problems. The final 

measurement model demonstrated acceptable fit, YB-χ2 (681) = 1796.65, p < .001, 

CFI = .96, TLI = .96, RMSEA = .04, SRMR(Within) = .03, SRMR(Between) = .16. 
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APPENDIX E: 

Data Preparation 

 

Data Preparation 

Prior to all data analyses, data screening was conducted using the practices 

recommended by Kline (2011), as summarised in the following sections. 

Data errors.  All data files were initially screened for implausible values. 

Following the recommended best practice of Osborne and Overbay (2008), where 

sufficient information was present to change implausible values to a plausible 

alternative, this change was made. Otherwise, implausible values were changed to 

missing values. 

Duplicate cases.  As noted in the Procedure section in Chapter 4, the 

questionnaire used an identified collection method to facilitate longitudinal data 

matching. In the Time 1 dataset, 103 instances were identified where the same 

“unique” identifier was linked to two or more cases. This typically occurred when 

employees forwarded each other the email with the link to the questionnaire. Data 

triangulation was used to identify genuine versus duplicate records. In 35 cases, one 

respondent was able to be determined as the genuine record, and the respondents with 

duplicate identifiers were excluded from analyses. In one case the duplicate record 

occurred when an employee submitted a completed survey more than once (i.e., 

demographic details matched exactly in both records). In this case, the record with the 

least missing data was taken as the genuine record and the alternate case deleted. In 

the remaining cases the genuine record could not be determined from the available 

information (e.g., due to missing demographic data) and so both cases were excluded 

from analyses. In total, this led to 67 respondents being excluded from the full Time 1 

dataset.  

In the full Time 2 dataset, a total of six cases were identified as duplicate 

records. In three of these cases the true record was identified and the other case 

excluded. In the other three cases, neither record could be determined to be the true 

record, and so both were excluded. In addition to these duplicate identifiers, two cases 

were missing a unique identifier and so were excluded from the dataset. A further two 

cases could not be matched to any organisational records and so were excluded (both 
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staff). In total, this led to 13 cases being excluded from the full Time 2 dataset on the 

basis of not being able to be linked to a genuine unique identifier.  

Collinearity.  Following the recommendations of Kline (2011), data were 

inspected for multivariate collinearity. Specifically, a series of multiple regressions 

were run with each variable as the criterion and all other variables as the predictors. 

Kline specifies that squared multiple correlations (R2) > .90, tolerance values < .10 

and/or variance inflation factor (VIF) values > 10 indicate extreme multivariate 

collinearity. Based on these criteria, no multivariate collinearity was identified in 

either the Time 1 or Time 2 datasets. 

Univariate outliers.  Using the recommendations of Kline (2011) and Mueller 

and Hancock (2010), inspection for univariate outliers was conducted, using values of 

z > ± 3.29 as the criteria for outlier identification. Through this procedure, univariate 

outliers were identified in Time 1 dataset on the cohesion, job depression, job 

demands, neuroticism, work performance, and psychological distress scales. In Study 

2 dataset, univariate outliers were again identified on these same measures. However, 

inspection of the data revealed these were all plausible values and so the decision was 

made to retain these outliers.  

In both the Time 1 and Time 2 datasets, all items in the work performance 

scale contained outliers. The recommendations of Osborne and Overbay (2008) and 

Kessler et al. (2003) were adopted, and the work performance scale was truncated. 

Specifically, values of “3” or less were recoded as “4”, and the scale then recoded to 

have a minimum value of “1” and a maximum of “8”. This effectively changed the 

work performance measure from an 11-point to 8-point scale. 

Multivariate outliers.  In line with recent recommendations in the multilevel 

literature, for all multilevel analyses in Study 1 and 2, multivariate outliers at both 

individual and group levels were identified analysis by analysis using a top-down 

method (Aguinis, Gottfredson, & Joo, 2013). This means that outliers were first 

identified and removed at the group level, before identifying and removing individual 

level outliers. However, as initial analyses dealt with individual-level data only, 

individual multivariate outliers were identified following the recommendations of 

Kline (2011). Mahalanobis distance (D) was calculated on the data, and probability 

(p) values for D were also calculated. In line with recommendations, D values p < 

.001 were used to identify multivariate outliers (Kline, 2011; Osborne & Overbay, 

2008). In the Time 1 dataset, 80 cases were identified as multivariate outliers. Visual 
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inspection of data did not identify any discernible patterns of response across these 

multivariate outliers. The decision was made to retain these multivariate outliers until 

further analyses could be undertaken to ascertain their effect on model fit. Subsequent 

confirmatory factor analyses confirmed that the outliers had a significant bearing on 

model fit, and thus the individual-level multivariate outliers were excluded from all 

analyses. In the Time 2 dataset, 46 cases were identified as multivariate outliers. 

Results of invariance testing did not detect any systematic bias between analyses with 

and without these 46 multivariate outliers excluded. Therefore, multivariate outliers 

were retained in the analyses. 

Missing data.  The treatment of missing data is a complex subject, beyond 

detailed discussion in this thesis. Missing data was dealt with largely based on the 

overview provided by Kline (2011), with reference to material on specific topics as 

needed. As a preliminary step, each questionnaire item was examined to determine the 

number of missing data cases. In the Time 1 dataset, there was a very small number of 

missing cases for each item, ranging from 1 to 18. In the Time 2 dataset, there were 6 

to 79 cases missing per survey item (0.21% to 2.78%).  

Next, the percentage of missing data was calculated for each composite 

variable. In the Time 1 dataset, there was an extremely small percentage of missing 

data for each variable, ranging from a low of 0.09% (turnover intentions) to a high of 

3.28% (psychological distress). This is within the 5% missing per variable specified 

by Kline (2011) as being of negligible concern. In the Time 2 dataset there was an 

extremely small percentage of missing data (less than 5%) for each construct except 

psychological distress, where 14.10% of cases (n = 411) were missing data on at least 

one item. The relatively high percentage of missing data on this construct warranted 

further investigation. The majority of cases were missing data on only one item (n = 

323, 78.59%). Further, missing data were distributed evenly over the 12 distress 

items, with a maximum of 2.78% of cases missing data on any one item. Little’s 

MCAR test was nonsignificant, indicating that the missing data on the psychological 

distress scale was completely at random. Based on this evidence, it was decided that 

the relatively higher percentage of missing data on psychological distress items was 

not problematic.  

McKnight and colleagues suggested that only datasets with less than 5% of 

cases with missing data were ignorable (McKnight, McKnight, Sidani, & Figueredo, 

2007). In total 7.50% of cases in the Time 1 dataset (n = 167) were missing data on at 
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least one item, with only 10 cases missing data on more than 5% of items. Though 

small, this amount of missing data is strictly classified as “non ignorable”, 

necessitating further consideration. Influenced in large part by the higher number of 

missing data in the psychological distress scale, in total 20.99% of the Time 2 dataset 

(n = 596) were missing data on at least one item. This is considerably higher than the 

7.50% of the sample with missing data on the Time 1 dataset and the 5% criterion 

suggested by McKnight et al. as being ignorable. However only 1.30% of cases in the 

Time 2 dataset (n = 37) were missing data on more than 5% of items, and only 8 of 

those (0.28%) were missing data on more that 25% of items.  

Having quantified the amount and scope of missing data in the study, the next 

step was to identify the nature of the missing data. That is, whether the missing data 

could be said to be missing completely at random (MCAR), missing at random 

(MAR), or missing not at random (MNAR). Kline (2011) specifies that this is a 

necessary preliminary step before implementing any methods of dealing with missing 

data. As succinctly stated by Rhemtulla and Little (2013), MCAR is “the best kind of 

missing data to have” (p. 57) as it indicates the pattern of missing data is unrelated to 

the research variables. Missing Values Analysis in SPSS was used to determine 

whether data were MCAR. In both the Time 1 and Time 2 datasets Little’s MCAR 

test was significant, indicating that the assumption that data were missing completely 

at random was not tenable. Having determined that the research data were not MCAR, 

the next step was to determine whether the data are MAR (indicating that the pattern 

of missing data is predictable from the research variables), or MNAR, “the most 

problematic kind of missingness” (Rhemtulla & Little, 2013, p. 58). However, there is 

no definitive statistical test to verify whether data are MAR or MNAR (Molenberghs, 

Beunckens, Sotto, & Kenward, 2008). Indeed, Molenberghs et al. provide 

mathematical proof demonstrating that it is not possible to empirically distinguish 

between MAR and MNAR, and based on this assert that it is preferable to assume 

data are MAR. This approach is verified by Enders (2011), who in comparing 

methods of handling missing data under assumptions of MAR and MNAR, asserted 

that there is no definitive ‘right’ way to handle missing data across all scenarios, and 

that researchers should instead justify their decisions. Given that methods of handling 

data based on assumptions of MNAR are complex to implement and limited in 

practicality (Enders, 2011), the decision was made to assume the present data were 

MAR, and treat them accordingly. 
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Having decided that the present missing data were missing at random, 

methods for dealing with missing data were considered, as discussed by Kline (2011). 

Available case methods (e.g., listwise deletion) and single imputation methods (e.g., 

mean substitution, pattern matching) were rejected, because they assume the data are 

MCAR, an assumption that was found not to hold in the present data. Though model 

based imputation would generally be considered the preferred treatment of missing 

data in the present data (Kline, 2011), a special form of maximum likelihood 

estimation is available in Mplus that uses all available data to calculate parameter 

estimates, without imputing or deleting data (Enders, 2011). Enders describes the 

mathematics behind this method in detail. Comparisons of this special maximum 

likelihood method to model based imputation generally find the maximum likelihood 

method performs better (Kline, 2011). Therefore, this method was used in the present 

research, specifically by using maximum likelihood estimation with robust standard 

errors via the MLR estimator available in Mplus for all analyses. The MLR estimator 

can be used in both individual level and multilevel analyses, making it appropriate for 

the present research. It is also recommended by Muthén and Muthén (1998-2012) as 

the default estimator for multilevel analyses.  

Univariate and multivariate normality.  Data were screened for normality. 

Kline (2011) asserts that in large samples, even small deviations from normality can 

be statistically significant. Following the recommendations of Kline, absolute skew 

index (SI) values > 3.00 and absolute kurtosis index (KI) values > 10.00 were used to 

detect variables with extreme skew and kurtosis respectively. Based on these values, 

none of the current research variables in either the Time 1 or Time 2 datasets 

demonstrated extreme skew or kurtosis. The MLR estimator implemented in Mplus 

and used in the present analyses is robust to departures from normality, producing a 

corrected chi-square value (Muthén & Muthén, 1998-2012). Therefore, other methods 

of dealing with non-normality, such as transformations, were not considered as use of 

the MLR estimator provides an adequate solution. 

Relative variances.  Kline (2011) asserts that ill-scaled covariance matrices 

can cause problems with model convergence. Specifically, Kline specifies that when 

“the ratio of the largest to the smallest variance is greater than … 10.0” (p. 67) the 

covariance matrix is ill scaled, and variables with either high or low variances should 

be rescaled to correct this. Rescaling variables alters the mean and variance of the 

variable, but not its correlation with other variables. In the Time 1 dataset, the ratio of 
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the highest variance (cohesion) to the lowest variance (psychological distress) was 

17.90, indicating an ill-scaled matrix. Inspection of variances indicated that both the 

psychological distress and neuroticism variables had low variances compared to other 

variables. The psychological distress and neuroticism variables were rescaled by 

multiplying each variable by a constant of “2.00”. The ratio of highest to lowest 

variance in this rescaled matrix was 4.88, which is within the ratio of 10.00 specified 

by Kline. 

In the Time 2 dataset, the ratio of the highest variance (job performance) to the 

lowest variance (psychological distress) was 15.92, indicating an ill-scaled matrix. As 

in the Time 1 dataset, inspection of variances indicated that both the psychological 

distress and neuroticism variables had low variances compared to other variables. The 

psychological distress and neuroticism variables were rescaled by multiplying each 

variable by a constant of “2.00”. The ratio of highest to lowest variance in this 

rescaled matrix was 4.50, which is within the ratio of 10.00 specified by Kline as 

acceptable. 

 




